THIET BI TRUYEN THONG
Linh vuc k¥ thuét dwoc dé cap

Sang ché dé cap dén linh vuc truyén thong, va cu thé 1a, dé cap dén
phuong phap chi bao bang thong dugc tng dung trong mang cuc bo khong day

va thiét bi truyén thong.
Tinh trang ky thuit ciia sang ché

Cac chuan WLAN dd dugc phat trién qua nhiéu thé hé, bao gdm
802.11a/b/g, 802.11n, 802.11ac, 802.11ax, va 802.11be (con dugc biét 1a Wi-Fi 7)
van dang dugc tién hanh thao luan. Céc chuin 802.11n, 802.11ac, 802.11ax, va
802.11be con lan lugt dugc goi 1a ki thuat HT (high throughput, thong lugng cao),
ky thuat VHT (very high throughput, thong lugng rét cao), k¥ thuat HE (high
efficient, hiéu suat cao), va k§ thuat EHT (extremely high throughput, théng lugng

Cuc cao).

Chuan 802.11ax hd tro cac cau hinh biang thong sau day: 20 MHz, 40
MHz, 80 MHz, 160 MHz, va 80+80 MHz. Su khéc biét gitra 160 MHz va 80+80
MHz 13 bang tin 160 MHz 1a lién tuc, nhung bang tan 80+80 MHz c6 thé duoc
phan chia. Chuén 802.11be hd tro 240 MHz, 320 MHz, va tuong tu.

CAc tai nguyén bang tan nguoi dung duoc cap phat boi cac don vi tai
nguyén (resource unit, RU) thay cho cac kénh 20 MHz. RU c¢6 thé c6 cac dang
sau day, vi du, RU 26-s6ng mang con, RU 52-s6ng mang con, RU 106-s6ng mang
con, RU 242-s6ng mang con, RU 484-s6ng mang con, va RU 996-s6ng mang con,
trong d6 sdng mang con thé hién séng mang phu. Vi du, FIG.1 14 so d6 gian lugc
ctia song mang phu va viéc phan phéi RU tai biang théng 80 MHz. Nhu dugc mé
ta trén FIG.1, toan b bing thong 80 MHz bao gdm bdn don vi tai nguyén & dang
cac RU 242-s6ng mang con. Cu thé, c6 RU 26-s6ng mang con trung tim bao gdm
hai don vi con 13-s6ng mang con ¢ gitra toan bo bang thong. Ngoai ra, toan b

bang thong c6 thé bao gdm toan bo mot RU 996-s6ng mang con, hodc co thé bao



g6m cac két hop khac nhau giira cac RU 26-s6ng mang con, cac RU 52-s6ng mang
con, cac RU 106-s6ng mang con, cac RU 242-s6ng mang con, va cac RU 484-

song mang con.

Chuan 802.11ax cung cap phuong phap chi bao don vi tai nguyén da
truy cap phan chia theo tan sd truc giao (orthogonal frequency division multiple
access, OFDMA) va phuong phap chi bao don vi tai nguyén da dau vao da dau ra
da nguoi dung (multiple input multiple output, MIMO) (multiple user, MU)
duong xudng (downlink, DL). Trong chuan 802.11ax, dau truyén gui don vi dir
liéu giao thirc 16p vat 1y (physical protocol data unit, PPDU). PPDU bao gdm
truong tin hiéu hiéu suit cao-A (high efficiency-signal field-A) va truong tin hiéu
hiéu suat cao-B (high efficiency-singal field-B). HE-SIG-A dugc sir dung dé chi
béo d6 dai ky hiéu va phuong phap mi hoa va diéu bién (modulation and coding
scheme, MCS) ctia HE-SIG-B, bing thong cta toan bdo PPDU, va tuong ty. Néu
bing thong ciia PPDU 16n hon 20 MHz, thi HE-SIG-A duoc sao chép & mdi kénh
20 MHz dé truyén. PPDU con bao gdbm HE-SIG-B, ma cung cép thong tin chi bao
tai nguyén DL MU MIMO va DL OFDMA. HE-SIG-B dugc ma hoéa riéng biét &
mdi kénh 20 MHz. CAu tric ma hoa cua HE-SIG-B ¢ mdi kénh 20 MHz dugc md
ta trén FIG.2. Toan bd HE-SIG-B duoc chia thanh hai phan: truong chung
(common field) va truong cu thé ngudi dung (user-specific field). Truong chung
bao gom 1 d&én N céc truong con cap phat don vi tai nguyén (cac trudng con cap
phat RU), truong chi bdo don vi tai nguyén 26-s6ng mang con trung tam (Center
26-Tone) dugc bao gdm tai bing thong 16n hon hodc bang 80 MHz, mé du vong
(Cyclic Redundancy Code, CRC), va trudng con cudi (Tail) dung dé ma hoa vong.
Truong cu thé ngudi dung bao gdm 1 dén M céc trudong ngudi dung (user field)
theo trinh tu cip phat cta cac don vi tai nguyén. Theo M cac truong ngudi ding,
hai truong nguoi dung cau thanh nhom, dugc theo ddi boi truong CRC va truong
cubi, nhung nhom cubi khong phai 1a truong hop nay. Trong nhém cubi, c6 thé 1a

mot hodc hai truong ngudi dung.

Khai niém vé kénh ndi dung (content channel, CC) duoc gidi thiéu trong



chuan 802.11ax. FIG.3 la so dd gian lugc vé truong HE-SIG-B tai bang thong 80-
MHz cia PPDU. Nhu dugce mo ta trén FIG.3, tai bang thong 80-MHz cua PPDU,
truong HE-SIG-B bao gém hai CC c6 tong cong bén kénh. Cau triic cua CCl,
CC2, CC1 va CC2, ma duoc sép Xép theo trinh tu dva trén cac tan s theo thir tu
tang dan, duoc st dung dé chi bao thong tin cip phat don vi tai nguyén trén bon
kénh. CC1 bao gdm céc trudng con cap phat don vi tai nguyén trong RU 242-
song mang con s6 1 va RU 242-s6ng mang con sd 3, va cac trudng ngudi ding
tuong tng. CC2 bao gém cac truong con cap phat don vi tai nguyén trong RU
242-s6ng mang con sd 2 va RU 242-séng mang con sb 4, va cac trudng nguoi
dung tuong tng. Ngoai ra, chi bdo RU 26-s6ng mang con trung tam tai bang thong
80 MHz dugc mang trén mdi trong s6 hai CC, dé chi bao liéu don vi tai nguyén
c6 duoc sir dung dé truyén dir liéu hay khong. Twong tu, tai bang thong 160-MHz
ctia PPDU, trudong HE-SIG-B bao gdm hai CC, ¢6 tong cong tam kénh. Cau tric
ciia CC1, CC2, CCI1, CC2, CCl1, CC2, Cl1, va CC2, ma dugc sap xép theo trinh
tw dya trén céc tan sd theo thir tu tang dan, duoc st dung dé chi bao thong tin cép
phat don vi tai nguyén trén tam kénh. CC1 bao gdm cic trudng con cap phat don
vi tai nguyén trong RU 242-s6ng mang con sb 1, RU 242-s6ng mang con sb 3,
RU 242-s6ng mang con sb 5, va RU 242-s6ng mang con s6 7, va cac trudng nguoi
dung tuong tmg. CC2 bao gém céc trudng con cip phat don vi tai nguyén trong
RU 242-s6ng mang con s6 2, RU 242-s6ng mang con sb 4, RU 242-s6ng mang

con sb 6, va RU 242-s6ng mang con s6 8, va cac truong nguoi ding tuong ung.

Tom lai, theo k¥ thuat thong thuong, chi bao don vi tai nguyén tai bang
thong 20 MHz dén 160 MHz duoc trién khai, nhung chi phi 16n. Trong chuan
802.11be (Wi-Fi 7) hodc chuan méi hon (vi du, Wi-Fi 8), bang thong truyén cta
PPDU c6 thé 1a 240 MHz, 320 MHz, hoic hon thé. Trong trudng hop nay, chi bao
don vi tai nguyén trong PPDU gia ting theo cap s6 nhan. Do d6, 1am thé nao dé
giam chi phi bao hiéu khi truyén PPDU cua PPDU la van dé cap thiét ma can duoc

giai quyét hién nay.



Ban chit ky thuit ciia sing ché

Cac phuong an theo sang ché dé xuat phuwong phap chi bao biang thong
dugc tng dung trong mang cuc bo khong day va thiét bi truyén thong, dé gitp

giam céc chi phi bao hiéu khi truyén PPDU.

Theo khia canh tht nhat, sing ché dé xuat phuong phap chi bao bang
thong dugc tmg dung trong mang cuc bo khong day. Phuong phap nay bao gom:
diém truy cép tao ra don vi dit liéu giao thic 16p vat Iy PPDU, trong d6 bang
thong truyén ctia PPDU dugc chia thanh cac phan doan, PPDU bao gdm trudng
tin hi€u van nang (U-SIG, universal signal) dugc mang trén phan doan, truong U-
SIG ndy bao gdm trudng bing thong, va trudng bang théng nay chi bao biang
thong kénh cua don vi tai nguyén dugc cip phat dén tram dugc khoanh ving trong

phan doan; va diém truy cap giri PPDU dén tram.

Duya trén phuong phap duoc mo ta theo khia canh tht nhat, trudng bing
thong ctia phan doan duoc thiét dit dé chi bao bang thong kénh cua don vi tai
nguyén dugc cip phat dén tram trong phan doan, sao cho sb luong cac trudng con
cap phat don vi tai nguyén dugc bao gdm trong truong EHT-SIG cua phan doan
c6 thé twong tmg véi biang thong kénh cua don vi tai nguyén duoc cip phat dén
tram, va chi thong tin chi bdo tai nguyén tuong trng vdi bang thong kénh dugc chi
bao bai trudng bang thong duge mang trén phan doan. Piéu nay gitip giam cac
chi phi bao hiéu khi truyén PPDU. Ngoai ra, cac tai nguyén qua cac phan doan c6
thé con dugc cap phat dén tram. So vdi cach thirc trong d6 chi cac don vi tai
nguyén cua phan doan & d6 tram duoc khoanh ving duge cp phat dén tram, cach

thire nay linh hoat hon trong viéc cip phat tai nguyén.

Theo mot cach thiurc thuc hién kha thi, PPDU con bao gém truong EHT-
SIG dugc mang trén phan doan. Truong EHT-SIG bao gdm truong con cap phat
don vi tai nguyén. Bang thong duogc chi bao bdi truong bang thong tuong g voi
s6 lugng cac truong con cp phat don vi tai nguyén duoc bao gdm trong truong

EHT-SIG. Trudng con cip phat don vi tai nguyén duogc sir dung dé chi bao don vi



tai nguyén dugc cip phat dén tram duoc khoanh ving trong phan doan. Bing
thong duoc chi bao boi trudng bang thong cta phan doan tuong tng véi sd luong
cac truong con cap phat don vi tai nguyén dugc bao gom trong truong EHT-SIG,
sao cho chi thong tin chi bao tai nguyén tuong ing véi bang thong kénh duoc chi
bao boi trudng bang thong duge mang trén phan doan. Piéu nay gitip giam cac
chi phi bao hiéu khi truyén PPDU. Ngoai ra, cac tai nguyén qua cac phan doan c6
thé con dugc cip phat dén tram. So vdi cach thirc trong d6 chi cac don vi tai
nguyén cta phan doan & d6 tram duoc khoanh ving dugc cap phat dén tram, cach

thire nay linh hoat hon trong viéc cip phat tai nguyén.

Theo mot cach thirc thuc hién kha thi, truong U-SIG con bao gém
truong nén. Néu trudong nén chi bao ché do khong nén, thi truong EHT-SIG bao

gdm trudng con cip phat don vi tai nguyén.

Theo mot cach thire thuc hién kha thi, néu tai nguyén cta tram dugc
khoanh ving trong phan doan dugc st dung dé truyén OFDMA, thi trudng nén
chi bao ché d6 khong nén. Theo céach tuy chon, tai nguyén cua tram dugc khoanh
ving trong phan doan duoc st dung dé truyén OFDMA bao gdm hai trudng hop.
Trong truong hop 1, bang thong kénh dugc chi bao bdi truong bang thong duoc
str dung dé truyén OFDMA. Trong trudng hop 2, bang thong kénh duoc chi bao
boi truong bang thong duoc st dung dé truyén OFDMA, va tai nguyén cua tram
dugc khoanh ving trong phan doan dugce str dung dé truyén OFDMA. Theo cach
thirc tlly chon nay, liéu c6 nén truong EHT-SIG hay khong c6 thé xac dinh duoc
mure d6 chi tiét cua cac phan doan. Diéu nay gitp giam cac chi phi bao hiéu khi

truyén PPDU.

Theo mot cach thic thuc hién kha thi, néu bang thong duoc chi bao boi
truong bang thong 13 40 MHz, thi truong U-SIG va truong EHT-SIG dugc truyén
tai bang thong 40 MHz. So véi cach thirc trong d6 truong U-SIG va truong EHT-
SIG duoc truyén trén toan bo phan doan, diéu nay gitp giam cac chi phi bao hiéu

khi truyén PPDU.



Theo mdt cach thic thue hién kha thi, co thé c6 mot hodc nhiéu tuong
quan sau ddy giira bang thong duoc chi bao bdi trudng bing thong va sd lugng
cac truong con cap phat don vi tai nguyén dugc bao gom trong truong EHT-SIG.
Néu bang thong duoc chi bao boi trudng bang thong 1a 20 megahec (MHz), thi sd
luong cac truong con cap phat don vi tai nguyén dugc bao gém trong truong EHT-
SIG 1a 1. Néu bang thong duoc chi bdo boi truong bang théng 1a 40 MHz, thi s6
luong cac trudng con cap phat don vi tai nguyén duoc bao gdm trong trudng EHT-
SIG 1a 2. Néu bang thong duoc chi bédo boi truong bing thong 1a 80 MHz, thi s6
luong céc trudng con cap phat don vi tai nguyén duoc bao gdm trong trudng EHT-
SIG 14 4. Néu bang thong dugc chi bao béi truong bang thong 1a 160 MHz, thi sb
luong cac truong con cap phat don vi tai nguyén dugc bao gém trong truong EHT-
SIG 14 8. Néu bang thong dugc chi bao béi truong bang thong 1a 240 MHz, thi sb
luong cac truong con cap phat don vi tai nguyén duge bao gém trong truong EHT-
SIG 14 12. Néu bang thong dugc chi bao bai truong bang thong 1a 320 MHz, thi
s6 lugng cac truong con cp phat don vi tai nguyén dugc bao gdm trong trudng
EHT-SIG 1a 16. Dua trén cach thtrc thuc hién kha thi ndy, c6 thé c6 du s6 luong
cac truong con cAp phat don vi tai nguyén dé chi bao tai nguyén trong bang thong

dugc chi bdo boi truong bang thong.

Theo mdt cach thirc thyc hién kha thi, truong EHT-SIG bao gom truong
chi bao lugc bo phan dau, va trudng chi bao luge bé phan dau nay duoc st dung
dé chi bao tinh trang lugc bo cta bang thong kénh duoc chi bao boi truong bang
thong. S6 luong cac bit duge yéu cau bai trudng chi bao lugc bo phan dau nho
hon sb lugng cac bit dugc yéu cau bai trudng con cip phat don vi tai nguyén. Do
d6, bang cach sir dung truong chi bao luge bo phan dau thay cho trudng con cap
phat don vi tai nguyén dé chi bao viéc cap phat don vi tai nguyén cho tram giup

giam cac chi phi bao hiéu khi truyén PPDU.

Theo mot cach thie thuc hién kha thi, truong U-SIG con bao gém
truong nén. Néu trudng nén nay chi bao ché do nén, thi trudng EHT-SIG bao gém

truong chi bao lugc bo phan dau.



Theo mét cach thire thuc hién kha thi, néu tai nguyén cua tram duoc
khoanh ving trong phan doan dugc str dung dé truyén khong OFDMA, thi trudng
nén chi bao ché d6 nén. Theo cach thirc tiy chon nay, truong EHT-SIG c¢6 thé
dugc nén theo mirc d6 chi tiét ctia cac phan doan. Diéu nay giup giam cac chi phi
bao hiéu khi truyén PPDU. Theo cach tuy chon, tai nguyén ctia tram dugc khoanh
ving trong phan doan duoc sir dung dé truyén khong OFDMA bao gom hai trudng
hop. Trong truong hop 1, bang thong kénh dugc chi bado béi truong bang thong
dugc s dung dé truyén khong OFDMA. Trong trudng hop 2, bang thong kénh
duogc chi bao boi trudng biang thong duoc st dung dé truyén OFDMA, nhung tai
nguyén cia tram dugc khoanh ving trong phan doan dugc sir dung dé truyén

khong OFDMA.

Theo mot cach thie thyc hién kha thi, & ca ché do nén va ché d6 khong
nén, truong EHT-SIG c6 thé bao gém trudng con cip phat don vi tai nguyén. O
ché do nén, truong con cap phat don vi tai nguyén duoc sir dung dé thuc hién chirc
nang cua truong chi bao lugc bod phﬁn dau, tre 13, chi bao tinh trang lugc bo cua
bang thong kénh duoc chi béo bdi truong bang thong. O ché do khong nén, truong
con cap phat don vi tai nguyén duoc st dung dé chi bao viéc cap phat don vi tai

nguyén cho tram.

Theo moét cach thirc thuc hién kha thi, truong U-SIG con dugce st dung
dé chi bao sb luong cac ky hiéu EHT-SIG. Trudng chi bao lugc bé phan dau con
duogc str dung dé chi bao sé lugng cac nguoi dung MU-MIMO. Theo mét cach
thire thyuce hién kha thi nay, sé luong cac ky hiéu EHT-SIG ¢6 thé dugc thong bao
truc tiép dén tram, sao cho tram c6 thé xac dinh chinh xac sb luong céac ky hi¢u

EHT-SIG.

Theo mdt cach thure thuc hién kha thi, truong U-SIG con duoc st dung
dé chi bao s6 luong cac ky hiéu EHT-SIG. PPDU con bao gom trudng thir nhat
dugc mang trén phan doan, trong d6 trudng thir nhat duoc st dung dé chi bao sb
lwong cac ngudi dung da dau vao da dau ra da ngudi dung (MU-MIMO). Trudng

thir nhat khac véi truong chi bao luge bo phan dau. Theo mot cach thire thuc hién
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kha thi nay, sb luong cac ky hiéu EHT-SIG c6 thé duoc thong bao truc tiép dén

tram, sao cho tram c6 thé x4c dinh chinh xéac sd luong cac ky hiéu EHT-SIG.

Theo mét cach thirc thyc hién kha thi, PPDU con bao gom truong EHT-
SIG duoc mang trén phan doan. Truong U-SIG con bao gdm trudng nén. Néu
bang thong truyén ctia PPDU duoc sir dung dé truyén OFDMA da truy cap phi
truc giao, thi trudng nén chi bao ché do nén. Khi truong nén chi bao ché d6 nén,
truong EHT-SIG khong bao gdm truong con cip phat don vi tai nguyén. Trudng
EHT-SIG c6 thé dugc nén theo mirc do chi tiét ctia toan bd bang thong truyén cua

PPDU. Diéu nay gitp giam céac chi phi bao hiéu khi truyén PPDU.

Theo mot cach thire thuc hién kha thi, néu truong nén chi bao ché d6
nén, thi truong U-SIG con dugc str dung dé chi bao s6 lugng cac nguodi dung MU-
MIMO.

Theo mdt cach thirc thuc hién kha thi, néu trudng nén chi bao ché do
nén, thi truong EHT-SIG bao gdm trudng chi bao luge boé phan dau, va trudng chi
béo luge bo phan dau nay duoc sir dung dé chi bao tinh trang luge bo cia biang
thong truyén cua PPDU. Theo mdt cach thirc thuc hi¢n kha thi nay, béng cach su
dung trudng chi bao luge bo phan dau thay cho truong con cip phat don vi tai
nguyén dé chi bao viéc cip phat don vi tai nguyén cho tram gitip giam céc chi phi

bao hiéu khi truyén PPDU.

Theo mot cach thire thuc hién kha thi, cac truong EHT-SIG dugc mang
trén nhiéu phan doan cua PPDU la gidng nhau. Céach thirc thuc hién kha thi nay
c6 thé cai thién do 6n dinh khi truyén truong EHT-SIG.

Theo khia canh tht hai, sang ché dé& xuét phuong phap chi bao bang
thong dugc tmg dung trong mang cuc bo khong ddy. Phuong phap nay bao gom:
tram thu nhan don vi dit li€u giao thirc 16p vat Iy PPDU dugc gui béi diém truy
cap, trong d6 bang thong truyén ctia PPDU dugc chia thanh cac phan doan, PPDU
bao gdm trudng tin hiéu van ning (U-SIG) duoc mang trén phan doan, truong U-

SIG bao gdém trudng bing thong, va truong biang thong nay chi bao bang thong
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kénh cta don vi tai nguyén duoc cap phat &én tram dugc khoanh ving trong phan
doan; va tram xac dinh bang thong kénh cia don vi tai nguyén dugc cép phat dua

trén truong U-SIG dugc thu nhan.

Ddi véi céac hiéu qua c6 loi va cac cach thuc hién kha thi cua khia canh
thtr hai, xem phﬁn md ta theo khia canh thir nhét. Chi tiét khong dugc mo ta lai &

day.

Theo khia canh thir ba, thiét bi truyén thong duoc dé xuat. Thiét bi nay
c6 thé 13 diém truy cap, mot thiét bi trong diém truy cap, hoac mot thiét bi ma co
thé dugc st dung cung véi diém truy cép. Thiét bi truyén thong thay vao d6 cé
thé 13 hé thdng chip. Thiét b truyén thong c6 thé thuc hién phuong phap theo khia
canh thtr nhat. Cac chirc ning cua thiét bi truyén thong c6 thé duoc thuc hién boi
phan ctng, hodc c6 thé duoc thuc hién bdi phan cting thuc thi phan mém tuong
mg. Phan cimg hodc phin mém bao gdm madt hodc nhiéu don vi twong tng véi
cac chtrc ning da duoc dé cap 6 trén. Cac don vi c6 thé 1a phan mém va/hoic phan
cung. Ddi véi cac hoat dong dugc thuc hién boi thiét bi truyén thong va céac hi¢u
qua c6 loi, xem phuong phap va cac hiéu qua c6 loi theo khia canh thir nhat. Dé

tranh 1ap lai, chi tiét khong dugc mo ta & day.

Theo khia canh thir tu, thiét bi truyén théng dugc dé xuat. Thiét bi nay
c6 thé 1a tram, mot thiét bi trong tram, hodc thiét bi ma c6 thé duoc sir dung cung
v6i tram. Thiét bi truyén thong thay vao d6 c6 thé 1a hé thdng chip. Thiét bi truyén
thong c6 thé thyc hién phuong phap theo khia canh thir hai. Cac chiic ning cia
thiét bi truyén thong c6 thé duoc thuc hién boi phan cing, hoic c6 thé duoc thuc
hién boi phan cimg thue thi phdn mém twong Gng. Phin ctng hodc phan mém bao
gém mdt hodc nhiéu don vi twong (mg véi cac chirc ning di duoc dé cap o trén.
Cac don vi co thé 1a phﬁn mém va/hodc ph?m cung. Pdi véi cac hoat dong duoc
thuc hién boi thiét bi truyén théng va cac hiéu qua cé loi, xem phuong phap va
cac hiéu qua c6 loi theo khia canh thtr hai. Pé tranh lap lai, chi tiét khong duoc

mo ta & day.



Theo khia canh th@ nim, sang ché dé xuat thiét bi truyén thong, trong
d6 thiét bi truyén thong bao gdm it nhat mot bo xir Iy. Khi bo xtr Iy dan ra chuong
trinh may tinh trong bd nhd, phuong phap dugc thuc hién béi diém truy cap trong

phuong phap theo khia canh thtr nhat dugc thuc hién.

Theo khia canh thir sau, sang ché dé xuét thiét bi truyén thong, trong d6
thiét bi truyén thong bao gdm it nhat mot bo xtr 1y. Khi bo xir Iy dan ra chuong
trinh may tinh trong bd nhé, phwong phap duoc thuc hién béi diém truy cap trong

phuong phép theo khia canh thtr hai dugc thuc hién.

Theo khia canh thr bay, sang ché dé xuét thiét bi truyén thong, trong d6
thiét bj truyén thong bao gé)m bo xur Iy va bd nhd. Bo nhé duoc tao cAu hinh dé
luu trit chwong trinh may tinh. Bo xtr 1y duoc tao cau hinh dé thuc thi chuong
trinh may tinh dugc luu trit trong bd nhd, sao cho thiét bi truyén thong thuc hién
phuong phap duoc thuc hién boi diém truy cap trong phuong phap theo khia canh
thtr nhat.

Theo khia canh thir tim, sang ché dé xuét thiét bi truyén thong, trong d6
thiét bi truyén thong bao gdm bo xir Iy va bd nhé. Bo nhd duge tao cau hinh dé
luru trir chuwong trinh may tinh. B xt Iy dugc tao cdu hinh dé thuc thi chuong
trinh may tinh duoc luu trit trong bo nhd, sao cho thiét bi truyén thong thyuc hién

phuong phap duogc thuc hién bdi tram trong phuong phap theo khia canh thir hai.

Theo khia canh thr chin, sang ché dé xuat thiét bi truyén thong, trong
d6 thiét bi truyén thong bao gdm bd xir Iy, bd nhd, va bd thu phat. Bo thu phat
duoc tao cAu hinh dé thu nhan tin hiéu hoic gt tin hi¢u. B§ nhé duoc tao cAu
hinh dé luu trir chuong trinh may tinh. B0 xtr Iy duoc tao cAu hinh dé dan ra, tir
bo nhé, chuong trinh méy tinh dé thyuc hién phuwong phap dugc thuc hién boi diém

truy cap trong phuong phap theo khia canh tht nhat.
Theo khia canh thir mudi, sang ché dé xuat thiét bi truyén thong, trong

d6 thiét bi truyén thong bao gom bo xir 1y, bd nhd, va bo thu phat. Bo thu phat

dugc tao cau hinh dé thu nhan tin hiéu hodc guri tin hiéu. B nhd dugce tao cau
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hinh dé luu trir chuong trinh may tinh. B0 xtr Iy duoc tao cAu hinh dé dan ra, tir
bo nhd, chuong trinh may tinh dé thuc hién phuong phap duogc thuc hién bdi tram

trong phuong 4n theo khia canh thir hai.

Theo khia canh thtt mudi mét, sang ché dé xuit thiét bj truyén thong,
trong d6 thiét bi truyén thong bao gém it nhat mot bo xir Iy va giao dién truyén
thong. Giao dién truyén thong duoc tao cau hinh dé thu nhan chuong trinh may
tinh va truyén chwong trinh may tinh dén bo xur Iy. Bo xir Iy chay chuong trinh
may tinh dé thuc hién phuong phap duoc thuc hién boi diém truy cap trong

phuong phap theo khia canh tht nhét

Theo khia canh thir muoi hai, sang ché dé xuét thiét bi truyén thong,
trong d6 thiét bi truyén thong bao gém it nhat mot bo xir Iy va giao dién truyén
thong. Bo xtr Iy chay chuong trinh may tinh dé thuc hién phwong phép duoc thuc

hién bdi tram trong phuong an theo khia canh thir hai.

Theo khia canh tht mudi ba, sang ché dé xuat phuong tién luu trir c¢6
thé doc duoc bang may tinh, trong d6 phuong tién luu trir c6 thé doc duoc bing
may tinh duoc tao ciu hinh dé luu trit cac 1énh. Khi cac 1énh duoc thuce thi, phuong
phap duogc thuc hién boi diém truy cap trong phuong phap theo khia canh thir nhét

duogc thuc hién.

Theo khia canh th muoi bon, sang ché dé xuat phuong tién luu trix ¢6
thé doc dugc bang may tinh. Phuong tién luu trir c6 thé doc duge bang may tinh
duoc tao cau hinh dé luu trit cac 1énh. Khi cac 1énh duoc thyce thi, phuong phap

dugc thuc hién bdi tram trong phuong an theo khia canh thir hai dugc thuc hién.

Theo khia canh thtr mudi lim, sang ché dé xuat san pham chuong trinh
may tinh bao gdm cac 1énh. Khi cac 1énh dugc thyc thi, phuong phap dugc thuc

hién boi diém truy cép trong phuong phap theo khia canh thtr nhat dugc thuc hién.

Theo khia canh thtr mu6i sdu, sang ché dé xuat san pham chuong trinh

may tinh bao gdm cac 1énh. Khi cac 1énh dugc thyc thi, phuong phap dugc thuc
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hién bdi tram trong phuong an theo khia canh thir hai dugc thuc hién.
M6 ta van tit cac hinh vé

Pé mo ta rd rang hon céc giai phap ki thuét trong cac phuong an theo
sang ché hoic trong linh vuc da biét, phan sau ddy mé ta ngin gon cac hinh vé di
kém duoc str dung dé mé ta cac phuong an hodc linh vuc da biét ndy. RS rang cac
hinh v& di kém theo phan ban mé ta sau day chi mo ta cac phuong an theo sang
ché, va ngudi c6 hiéu biét trung binh trong linh vuc c6 thé suy ra cac hinh v& khac

tur cac hinh v€ nay ma khéng can no lyc sang tao nao.

FIG.1 1a so do gian lugce vé song mang phu va viéc phan phdi RU tai

bing théng 80 MHz theo phuong an cta sang ché.

FIG.2 12 so dd gian lugc mo ta cau triic ma hoa cua truong HE-SIG-B

tai bang thong 20 MHz theo phuong an cua sang ché.

FIG.3 1a so db gian luoc vé truong HE-SIG-B tai bang thong 80 MHz

ctia PPDU theo phuong an cta sang ché.

FIG.4 1a so do gian lugce vé song mang phu va viéc phan phdi RU tai

bang thong 20 MHz theo phuong an cta sang ché.

FIG.5 1a so do gian lugce vé song mang phu va viéc phan phdi RU tai

bang thong 40 MHz theo phuong an cta sang ché.

FIG.6 1a so dd gian lugc mb ta cau tric khung cia HE MU PPDU theo
phuong an cua sang ché.
FIG.7 1a so db gian luoc vé truong HE-SIG-B tai bang thong 20 MHz

ctia HE MU PPDU theo phuong an cua sang ché.

FIG.8 1a so d6 gian lugc vé truong HE-SIG-B tai bang thong 40 MHz
ctia HE MU PPDU theo phuong an cta sang ché.

FIG.9 1a so d6 gian lugc vé truong HE-SIG-B tai bang thong 160 MHz
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ctia HE MU PPDU theo phuong an cua sang ché.

FIG.10 1a so d6 gian lugc mé ta ciu tric khung cuia EHT MU PPDU

theo phuong 4n cuia sang ché.

FIG.11 1a so d6 gian lugc vé kién trac hé thong theo phuong an cia sang

FIG.12 1a luu d6 gian luge vé phuong phap chi bao bang théng dugc

mg dung trong mang cuc bd khong day theo phuong 4n cua sang ché.
FIG.13 1a so dd gian luoc vé phan doan theo phuong an cta sang ché.

FIG.14 13 so d gian lugc vé viée cp phat cac bang thong kénh va cac

kénh cta tram duge khoanh ving trong phan doan 1 theo phwong 4n ctia sang ché.

FIG.15 1a so d6 gian luoc vé viée cap phat cac bang thong kénh va cac

kénh cta tram duge khoanh ving trong phan doan 2 theo phwong 4n ctia sang ché.

FIG.16 13 so d6 gian luoc vé viée cap phat cac bang thong kénh va cac

kénh ctia tram dugc khoanh ving trong phan doan 3 theo phwong 4n ciia sang ché.

FIG.17 14 so @ gian lugc vé viée cp phat cac bang thong kénh va cac

kénh ctia tram dugc khoanh ving trong phan doan 4 theo phwong 4n ciia sang ché.

FIG.18 1a so dd gian lwgc mé ta cdu trac khung ctia PPDU theo phuong

an cua sang ché.

FIG.19 13 so d6 gian lugc md ta ciu trac khung khac cua PPDU theo

phuong an cua sang ché.

FIG.20 13 so d6 gian lugc md ta ciu trac khung khac cua PPDU theo

phuong an cua sang ché.

FIG.21 1a so dd gian luge vé truong EHT-SIG 1 theo phuong 4n cua

sang ché.
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FIG.22 1a so db gian lugce vé trudong EHT-SIG 2 theo phuong 4n cua

sang che.

FIG.23 1a so db gian lugc vé truong EHT-SIG 3 theo phuong 4n cua

sang che.

FIG.24 1a so db gian lugc vé truong EHT-SIG 4 theo phuong 4n cua

sang ché.

FIG.25 1a so dd gian lwge mo ta cau trac khung khac cua PPDU theo

phuong an cua sang ché.

FIG.26 1a so dd gian lwge mo ta cau trac khung khac cua PPDU theo

phuong an cua sang ché.

FIG.27 1a so d6 gian lugc md ta ciu trac khung khac cua PPDU theo

phuong an cua sang ché.

FIG.28 13 so d6 gian lugc md ta ciu trac khung khac cua PPDU theo

phuong an cua sang ché.

FIG.29 13 so dd gian lugc mo ta cdu tric cia thiét bi truyén thong theo

phuong an cua sang ché.

FIG.30a 13 so dd gian lugc mo ta ciu tric khac cua thiét bi truyén thong

theo phuong 4n cuia sang ché.

FIG.30b 12 so do gian khac lwoc md ta cau trac khac cua thiét b truyén

thong theo phuong an cua sang ché.
M0 ta chi tiét sang ché

Trong cac dac diém ky thuat, cac diém bao ho, va cac hinh v& di kém
theo sang ché, cac thuat ngir "tha nhat", "th(r hai", "tht ba", "tha tu", va tuong tu
nham muc dich phan biét gitta cac d6i twong khac nhau nhung khong chi bao thu

"nmn

tu cu thé. Ngoai ra, cac thuat ngir "bao gom", "co", va bat ky bién thé nao khac
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ciia chung nhim muc dich bao ham ¥ nghia khong han ché. Vi du, quy trinh,
phuong phap, h¢ théng, san phém, hodc thiét bi ma bao gé)m mot loat cac budc
hodc céc don vi khong bi gidi han & cac bude hodc cac don vi da duoc liét k&,
nhung theo céch tuy chon con bao gé)m budc hodc don vi khong duoc ligt ké, hodc
theo cach tiy chon con bao gdm budc vén co khac hodc don vi caa quy trinh,

phuong phép, san pham, hodc thiét bi.

"Phuong an" duoc dé cap trong dic diém ky thuat nay co nghia 1a dic
diém, ciu tric, hodc dic tinh cu thé ma duge mo ta dua vao phuong an cé thé
dugce bao gdm trong it nhat mot phuwong an theo sang ché. Thuat ngir dugc mo ta
& nhiéu noi khac nhau trong dic diém k¥ thuat nay c6 thé khong can tham chiéu
dén phuong an tuong tu, va khong phai 1a phuong 4n doc 1ap hodc tiy chon loai
trir phwong 4n khac. Nguoi ¢6 hiéu biét trung binh trong linh vyuc hiéu mét cach
rd rang va ngdm hiéu rang cac phuong an duge mo ta trong dic diém ky thut nay

c6 thé dugc két hop voi phuong an khac.

"Nhiéu" c6 nghia 1a hai hodc nhiéu hon hai. "Va/hodc" mé ta mbi quan
hé lién két gilta cac dbi tuong lién két va thé hién ba mdi quan hé c6 thé c6 sin.
Vi du, A va/hodc B c6 thé thé hién ba trudng hop sau day: Chi A c6 sin, ca A va
B déu c6 san, va chi B ¢6 sin. Ky tu "/" thong thuong chi bao mdi quan hé "hoac"

gitra cac doi tugng lién két.

D¢ dé hi€u ndi dung lién quan dén cac phuong an cua sang ché, phan

sau day mo ta cac kién thirc co ban.
1. C4u hinh bing thong WLAN

Cac chuan WLAN dd dugc phat trién qua nhiéu thé hé, bao gdm
802.11a/b/g, 802.11n, 802.11ac, 802.11ax, va 802.11be dang duoc tién hanh thao
luan. 802.11n, 802.11ac, 802.11ax, va cac chuan 802.11be con lan lugt dwoc goi
la ky thuat HT (high throughput, thong luong cao), ky thuat VHT (very high
throughput, thong lugng rat cao), k¥ thuat HE (high efficient, hiéu suat cao), va
ky thuat EHT (extremely high throughput, thong luong cuc cao). Cac cau hinh
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bing théng ma c6 thé dugc cac PPDU hd tro trong cac chudn WLAN da duoc dé

cap o trén duogc liét ké trong Bang 1.

Béang 1
802.11a/b/g | 802.11n | 802.11ac 802.11ax 802.11be
20 MHz 20 MHz |20 MHz 20 MHz 20 MHz
40 MHz |40 MHz 40 MHz 40 MHz
80 MHz 80 MHz 80 MHz
160 160 MHz/80+80 | 160 MHz/80+80
MHz/80+80 | MHz MHz
MHz
240 MHz
320 MHz hoac
16n hon

2. Pon vi tai nguyén (resource unit, RU)

Cac tai nguyén bang tan nguoi dung duoc cap phat boi cac don vi tai
nguyén (resource unit, RU) thay cho cac kénh 20 MHz. RU c¢6 thé c6 cac dang
sau day, vi du, RU 26-s6ng mang con, RU 52-s6ng mang con, RU 106-s6ng mang
con, RU 242-s6ng mang con, RU 484-s6ng mang con, va RU 996-s6ng mang con,

trong d6 song mang con thé hién séng mang phu.

Vi du, FIG.4 1a so d6 gian lugc vé song mang phu va viéc phan phdi RU
tai bang thong 20 MHz theo phuong an cta sang ché. Nhu dugc mé ta trén FIG.4,
toan bo bang thong 20 MHz ¢6 thé bao gom toan bo mdt RU 242-s6ng mang con,
hodc c6 thé bao gdm céc két hop khac nhau giira cac RU 26-s6ng mang con, cac
RU 52-s6ng mang con, va cac RU 106-s6ng mang con. Ngoai cac RU dé truyén

dir liéu ra, bing thong con bao gdm cac song mang phu bao vé (Guard), cac song
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mang phu bing khong (séng mang phu trong d6 1 ndm trong hinh 13 séng mang
phu bang khong, va 1 chi bao sb lugng cac séng mang phu bang khéng 1a 1), hoic

cac song mang phu dong mot chiéu (Direct Current, DC).

Ddi vé6i vi du khae, FIG.5 1a so dd gian lugc vé song mang phu va viéc
phan phéi RU tai bang thong 40 MHz theo phuong 4n ciia sang ché. Nhu duoc
mo ta trén FIG.5, viéc phan phéi song mang phu cila toan bd bang thong 40 MHz
udc ching twong duong véi su sao chép cua viéc phin phdi cia toan bd bing
thong 20 MHz. Toan bo bing thong co thé bao gom toan bd mot RU 484-s6ng
mang con, hodc c6 thé bao gdm céc két hop khac nhau gitta cac RU 26-s6ng mang
con, cac RU 52-s6ng mang con, cac RU 106-s6ng mang con va cac RU 242-s6ng

mang con.

Ddi vé6i vi du khae, FIG.1 1a so dd gian lugc vé song mang phu va viéc
phan phéi RU tai bang thong 80 MHz theo phuong an ciia sang ché. Nhu duoc
mo ta trén FIG.1, toan bd bang thong 80 MHz bao gom bbn don vi tai nguyén &
dang cac RU 242-s6ng mang con. Cu thé, c6 RU 26-s6ng mang con trung tim bao
gdm hai don vi con 13-séng mang con & gitta toan bd bing théng. Toan bo bang
thong c6 thé bao gdm toan bd mot RU 996-s6ng mang con, hodc c6 thé bao gdbm
cac két hop khac nhau gitta cac RU 26-s6ng mang con, cac RU 52-s6ng mang con,
cac RU 106-so6ng mang con, cac RU 242-s6ng mang con, va cac RU 484-song

mang con.

Viéc phan phdi séng mang phu cua toan bo bang thong 160 MHz hoic
80+80 MHz c6 thé duoc xem xét dudi dang sao chép phan phdi soéng con cua toan
bo hai bang théng 80 MHz. Toan bo biang thong c6 thé bao gdm toan bo mot 2*
RU 996-s6ng mang con, hodc c6 thé bao gdm céc két hop khac nhau gitta cac RU
26-s6ng mang con, cac RU 52-s6ng mang con, cac RU 106-s6ng mang con, cac
RU 242-s6ng mang con, cac RU 484-s6ng mang con, va cac RU 996-song mang

con.

3. Truyén da truy cip phéan chia theo tan sb truc giao (orthogonal
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frequency division multiple access, OFDMA) va truyén khong OFDMA

Truyén OFDMA 1a co ché truyén thong da ngudi dung, va co thé tng
dung cho trao dbi khung dit liéu giira diém truy cip (access point, AP) va tram
loai khong c6 diém truy cip (none access point station, non-AP STA) trong chuén
802.11ax va cac chuan mdi hon. Toan bd bang thong truyén co thé duoc chia thanh
nhiéu RU s& duoc cap phat dén cac nguoi dung khac nhau. Trong truyén khong
OFDMA, toan bd biang théng truyén duoc st dung cho mot ngudi dung (single
user, SU) hoic truyén da dau vao da dau ra da nguoi dung (multiple user multiple
input multiple output, MU-MIMO). i véi truyén khong OFDMA, sau khi thuc
hién lugc bo ph?m dau, cac phﬁn ma viéc lugc bo khong dugce thuc hién trén do
céu thanh nhiéu RU, ma duoc két hgp nhu mot tong thé. Viéc két hop nhiéu RU
dugc hd tro boi truyén khong OFDMA tuong dwong véi viée két hop luge bo
phan dau dugc hd trg boi truyén khong OFDMA.

4. Pon vi dit liéu giao thic 16p vat 1y da ngudi dung hiéu suét cao (High

efficient multiple user physical layer protocol data unit, HE MU PPDU)

HE MU PPDU dugc sir dung cha yéu dé truyén DL OFDMA va DL
MU-MIMO trong chuan 802.11ax. FIG.6 13 so d6 gian lugc mé ta cu trac cua
HE MU PPDU. Nhu duoc md ta trén FIG.6, HE MU PPDU duoc chia thanh phﬁn
dau va phan truong dir liéu. Phan dau bao gom hai trudng tin hiéu HE: trudng tin
hiéu hiéu sut cao-A (high efficient-signal field-A, HE-SIG-A) va truong tin hiéu
hiéu suat cao-B (high efficient-signal field-B, HE-SIG-B). Déi véi cac phan mo
ta lién quan vé HE-SIG-A va HE-SIG-B, xem phan mé ta khai quat.

Trudng con cip phat don vi tai nguyén trong HE-SIG-B c¢6 8 bit. Tat ca
céc cach sap xép va két hop don vi tai nguyén kha thi trong RU 242-s6ng mang
con duoc chi bao b.'?mg cach sur dung céc chi $0. Ngoai ra, dé RU 16n hon hodc
bang RU 106-s6ng mang con, sd luong nguoi dung (cu thé, sé lugng cac STA)

ma thuc hién truyén SU/MU-MIMO trong RU duogc chi bao béng cach st dung
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cac chi s0. Cac chi s0 cua céc truong con cap phat don vi tai nguyén duoc mo ta

trong Bang 2.

Béang 2

Céc trudng S6 |S6 |S6 |S6 |SO6 [S6 |S6 | SO [Sb|Sh
concapphat [1 |2 |3 |4 |5 |6 |7 |8 |9 |luong
don vi tai

nguyén

(B7, B6, B5,
B4, B3, B2,
B1, BO)

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 26 126 |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 26 126 |1
00000111 26 |26 |52 26 |52 52 1
00001000 52 26 |26 |26 |26 |26 |26 |26 |1
00001001 52 26 |26 |26 |26 |26 |52 1

00001010 52 26 |26 |26 |52 26 126 |1
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Céc trudng S6 |S6 |S6 |S6 |SO6 [S6 |S6 | SO [Sb|SH
concapphat [1 |2 |3 |4 |5 |6 |7 |8 |9 |luong
don vi tai

nguyén

(B7, B6, B5,

B4, B3, B2,

B1, B0)

00001011 52 26 |26 (26 |52 52 1
00001100 52 52 26 |26 |26 |26 |26 |1
00001101 52 52 26 |26 |26 |52 1
00001110 52 52 26 |52 26 |26 |1
00001111 52 52 26 |52 52 1
00010y2y1yo | 52 52 - 106 8
00011y,y1y0 | 106 - |52 52 8
00100y2y1yo |26 |26 |26 |26 |26 |106 8
00101yay1yo |26 |26 |52 26 | 106 8
00110y2y1y0 | 52 26 |26 |26 |106 8
01000y2y1yo | 106 26 |26 |26 |26 |26 |8
01001y,y1y0 | 106 26 |26 |26 |52 8
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Céc trudng S6 |S6 |S6 |S6 |SO6 [S6 |S6 | SO [Sb|SH
concapphat [1 |2 |3 |4 |5 |6 |7 |8 |9 |luong
don vi tai

nguyén

(B7, B6, BS,

B4, B3, B2,

B1, B0)

01010y2y1yo 106 26 |52 26 |26 |8

01011y2y1yo0 106 26 |52 52 8

OllOylyozlzo 106 - 106 16

01110000 52 52 - 52 52 1

01110001 RU 242-s6ng mang con bang khong (khong c6 |
nguoi dung)

01110010 Trudng con cip phat don vi tai nguyén ctia kénh noi | 1
dung HE-SIG-B bao gdm RU 484-s6ng mang con
khong c6 cac truong nguoi dung

01110011 Trudng con cap phat don vi tai nguyén cua kénh noi | 1
dung HE-SIG-B bao gdm RU 996-s6ng mang con
khong c6 cac truong nguoi dung

011101x;x0 Danh riéng 4

01111y2y1y0 Danh riéng 8

10y2y1y0222120 106 26 106 64
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Céc trudng S6 |S6 |S6 |S6 |SO6 [S6 |S6 | SO [Sb|SH
concapphat [1 |2 |3 |4 |5 |6 |7 |8 |9 |luong
don vi tai

nguyén

(B7, B6, B5,

B4, B3, B2,

B1, B0)

11000y2y1y0 | 242 8
11010y2y1y0 | 996 8
11011y2y1yo Danh riéng 8
11 1X4X3X2X1X0 Danh I’lél’lg 32

Nhu dugc mé ta trén Bang 2, c¢dt thu nhat mo ta 8 chi s bit cta cac
trudng con cap phat don vi tai nguyén, va cc cot & giita tir s6 1 dén s6 9 thé hién
cach sip xép va két hop cua cac don vi tai nguyén khac nhau. Mdi hang trong
Bang 2 thé hién mot cach cap phat RU. Vi du, chi s6 00111y,y1y, chi bao cip phat
bén RU (RU 52-s6ng mang con, RU 52-séng mang con, RU 26-s6ng mang con,
va RU 106-s6ng mang con). Ngoai ra, ¢t sb lugng cudi ciing trong Bang 2 dugc
str dung dé chi bao sb lugng ngudi ding duge bao gom trong RU 106-s6ng mang
con. Vi du, sb lugng twong tmg voi 00010y,y1yo 12 8. Ly do 13 yay1yo con duoc sir
dung dé chi bao sb luong nguoi dung dugc bao gém trong RU 106-séng mang
con, va tuong tmg v6i 1 dén 8 ngudi dung (cu thé 13, cac tram), ngoai viéc chi bao

cap phat don vi tai nguyén ra. Mdi gid tri ctia y2y1yo c6 thé 13 0 hodc 1.

Can luu y rang, chudi hién dién cua nguodi dung trong truong cu thé

ngudi ding 14 nhat quan véi chudi cac RU thu duoc théng qua viéc phan chia
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trong trudng con cap phat don vi tai nguyén twong tng. Ngudi dung c6 thé nhan
dang, bang cach doc ky hiéu nhan dang tram trong trudng nguoi dung, liéu truong
nguoi dung cé thudc vé nguoi dung hay khong. Dya trén vi tri hién dién cua
truong ngudi ding va truong con cap phat don vi tai nguyén twong Gng, nguoi

dung co thé nhan biét cach cap phat RU ciia chinh minh.

Trong Bang 2, hau hét cap phat RU duoc thuc hién trong RU 242-s6ng
mang con, va cac RU duoc chi bdo boi mot vai chi sé chi bao RU 242-s6ng mang

con, RU 484-s6ng mang con, va RU 996-s6ng mang con.
5. Kénh ndi dung (content channel, CC)

Trong phép do ctia cac RU 242-s6ng mang con, cac tan s6 & phia bén
trai trén FIG.1, FIG.4, hoic FIG.5 c6 thé duoc xem nhu cac tan sd nho nhat, va
céc tin sb & phia bén phai trén FIG.1, FIG.4, hoac FIG.5 c6 thé duogc xem nhu cc
tan s6 16n nhat. Cac RU 242-s6ng mang con c6 thé duge dém tir bén trai sang bén

phai nhu sau: s6 1, s0 2, ..., va s0 8.

Khai niém vé kénh ndi dung duoc gidi thiéu trong chuan 802.11ax. Vi
du, nhu dugc mo ta trén FIG.7, khi HE MU PPDU c6 bang thong chi 20 MHz,
truong HE-SIG-B chi bao gdm mét kénh ndi dung CC1. CC1 bao gdm mét trudng
con cap phat don vi tai nguyén, duoc sir dung dé chi bao viéc chi bao cip phat

don vi tai nguyén trong RU 242-s6ng mang con cta phan dit liéu.

Doi v6i vi du khéc, nhu duge mé ta trén FIG.8, khi HE MU PPDU c¢6
bang thong 40 MHz, truong HE-SIG-B bao gém hai ndi dung kénh: CC1 va CC2.
CC1 bao gdm trudng con cip phat don vi tai nguyén trong RU 242-s6ng mang
con sb 1 va truong ngudi dung twong img. CC2 bao gém trudng con cip phat don

vi tai nguyén trong RU 242-s6ng mang con s6 2 va truong ngudi dung tuong ing.

Ddi vai vi du khéc, nhu dugc md ta trén FIG.3, tai bang thong 80-MHz
cia HE MU PPDU, truong HE-SIG-B van bao gom hai CC, lién quan dén tong
cong bon kénh. Cau tric ciia CC1, CC2, CC1 va CC2, ma dugce sap xép theo trinh
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tw dya trén céc tan sd theo thir ty tang dan, duoc st dung dé chi bao thong tin cép
phat don vi tai nguyén trén bon kénh. CC1 bao gdm cac trudng con cap phat don
vi tai nguyén trong RU 242-s6ng mang con s6 1 va RU 242-s6ng mang con so 3,
va céac truong ngudi dung twong tng. CC2 bao gdm cac trudng con cap phat don
vi tai nguyén trong RU 242-s6ng mang con s6 2 va RU 242-s6ng mang con so 4,
va cac truong nguoi dung tuong ung. Ngoai ra, RU 26-s6ng mang con trung tam
chi bao tai bang théng 80 MHz dugc mang trén mdi trong sd hai CC, dé chi bao

liéu don vi tai nguyén c6 dugc str dung dé truyén dit liéu hay khong.

Ddi voi vi du khac, nhu duge mé ta trén FIG.9, tai bang thong 160-MHz
ctia HE MU PPDU, truong HE-SIG-B van bao gém hai CC, lién quan dén tong
cong tam kénh. Céu trac ciia CC1, CC2, CC1, CC2, CC1, CC2, CC1, va CC2, ma
duoc sép xép theo trinh tu dua trén céc tan s theo thir tu tang dan, duoc st dung
dé chi bao thong tin cap phat don vi tai nguyén trén tdm kénh. CC1 bao gdm cac
truong con cip phat don vi tai nguyén trong RU 242-séng mang con sd 1, RU
242-s6ng mang con s6 3, RU 242-s6ng mang con sb 5, va RU 242-s6ng mang con
s6 7, va cac trudng nguoi ding tuong tmg. CC2 bao gdm céc trudng con cap phat
don vi tai nguyén trong RU 242-s6ng mang con sb 2, RU 242-s6ng mang con sb
4, RU 242-s6ng mang con sb 6, va RU 242-s6ng mang con s6 8, va cc truong
nguoi dung tuong tng. Ngoai ra, RU 26-s6ng mang con trung tam chi bao tai
bing théng 80 MHz duoc mang trén mdi trong s6 hai CC, dé chi bao liéu don vi

tai nguyén c6 duoc sir dung dé truyén dir liéu hay khong.

6. Pon vi dit liéu giao thic 16p vat Iy da nguoi dung thong luong cuc
cao (extremely high throughput multiple user physical layer protocol data unit,

EHT MU PPDU)

EHT MU PPDU dugc giéi thiéu trong chuan 802.11be. EHT MU PPDU
dugc sir dung cha yéu dé truyén DL OFDMA va DL MU-MIMO trong chuan
802.11be. Nhu duge mé ta trén FIG. 10, ciu tric khung c6 san cia EHT MU PPDU
bao gdm chu yéu trudng huin luyén ngin ké thira (legacy short training, L-STF),

truong huan luyén dai ké thira (legacy long training, L-LTF), truong tin hiéu ké
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thira (legacy signal field, L-SIG), trudng tin hiéu ké thira lip lai (repeated legacy
signal, RL-SIG), truong tin hiéu van nang (universal signal, U-SIG), truong tin
hiéu thong luong cuc cao (extremely high throughput-signal, EHT-SIG), truong
huén luyén ngan EHT (EHT-STF), truong huan luyén dai EHT (EHT-LTF), va
truong dit liéu. Truong EHT-SIG c6 thé bao gdm hai phan: truong chung
(common field) va trudng cu thé ngudi dung. Truong chung bao gom 1 d&én N céc
trudng con cap phat don vi tai nguyén (trudng con cip phat don vi tai nguyén).
Trudng cu thé nguoi ding bao gom 1 dén M cac truong ngudi dung (trudng nguoi

dung) ma duogc sap xép theo trinh ty theo cap phat don vi tai nguyén.

Nhu dugec mo ta & trén, viéc chi bao don vi tai nguyén & cac bang thong
tr 20 MHz dén 160 MHz duoc thuc hién trong chuan 802.11ax, nhung cac chi phi
cua viéc chi bao don vi tai nguyén la cao. Vi du, nhu dugc mo ta trén FIG.9, tai
bang thong truyén 160-MHz ciia HE MU PPDU, mdi CC bao gdm bén trudng chi
bao con cip phat don vi tai nguyén va tat ca cac trudng ngudi dung trong sd bon
RU 242-s6ng mang con, va cac chi phi bao hiéu khi truyén PPDU la cao. Trong
chuan 802.11be hoic cac chuan méi hon, cac chi phi bao hiéu con duoc gia ting
tai bang thong truyén rong hon cia EHT MU PPDU. Dé giam céc chi phi bao hiéu
khi truyén PPDU, cac phuong an theo sang ché dé xuat phuong phap chi béo bang

thong duoc tmg dung trong mang cuc bo khong diy va thiét bi truyén thong.

Dé dé dang hiéu cac giai phap duoc mo ta trong cic phuong an theo
sang ché, phan thir nhat sau day mé ta kién trac hé thong trong cac phuong an

theo sang ché.

Can luu ¥ rang cac giai phap k¥ thuat trong cac phuong an theo sang
ché o6 thé duoc tng dung trong mang cuc bd khong ddy WLAN bang cach sir
dung chuan 802.11be hodc cac chudn mdi hon, hodc c6 thé duoc ung dung trong

hé théng truyén thong khac hd trg truyén bang thong rong OFDM.

FIG.11 1a so db gian lugc vé kién trac hé thong theo phurong an cia sang

ché. Nhu duoc mo ta trén FIG.11, kién tric hé théng 6 thé bao gé)m tram diém
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truy cp (access point, AP) va tram diém khong truy cp (none access point station,
non-AP STA). Bé d& mé ta, tram giéng nhu tram diém truy cap duoc goi la diém
truy cap (AP), va tram diém khong truy cap dugc goi la tram (STA). Kién tric hé
théng 6 thé bao gém mdt hodc nhiéu diém truy cap va mot hodc nhiéu tram. Vi

du, c6 mét diém truy cap va ba tram trén FIG.11.

Piém truy cap co thé 1a diém truy cip ma qua d6 thiét bj dau cudi (vi du,
dién thoai di dong) truy cip mang c6 day (hodc khong day). Diém truy cép dugc
trién khai chu yéu tai nha, trong tda nha, hodc bén trong khudn vién, va cé ban
kinh phu séng thong thudng tir hang chuc mét dén hang trim mét. TAt nhién 14,
diém truy cap c6 thé dugc trién khai ngoai troi. Diém truy cp, ¢ chirc nang nhu
1a cAu ndi giita mang c6 day va mang khong day, duogc tao cau hinh dé két ndi cac
may khach mang khong diy véi nhau va sau d6 két ndi mang khong day voéi
Ethernet. Cu thé, diém truy cép co6 thé 1a thiét bi dau cudi (vi du, dién thoai di
dong) hoic thiét bi mang (vi dy, bd dinh tuyén) c6 chip Wi-Fi (wireless fidelity,
Wi-Fi). Biém truy cép c6 thé 1a thiét bi ma hd tro chuan 802.11be. Ngoai ra, diém
truy cap co thé 1a thiét bi ma hd tro nhiéu chuan mang cuc bd khong day (wireless
local area network, WLAN) cua ho chuan 802.11 chéng han nhu 802.11be,
802.11ax, 802.11ac, 802.11n, 802.11g, 802.11b, va 802.11a. Diém truy cap theo
sang ché co thé 1a AP hiéu suét cao (high efficient, HE) hodc AP thong luong cuc
cao (extremely high throughput, EHT), hodc c6 thé 1a diém truy cap hd trg Wi-Fi

chuan trong tuong lai.

Tram c6 thé 13 chip truyén thong khong day, cam bién khong day, thiét
bi dau cubi truyén thong khong day, hoac tuong tu. Tram co thé con duogc goi la
ngudi dung. Vi du, tram c6 thé 1a thiét bi ma hd trg chirc ning truyén thong Wi-
Fi, chéng han nhu dién thoai di dong, may tinh bang, hop giai ma tin hi¢u s, tivi
thong minh, thiét bi deo thong minh, thiét bi truyén thong gén trén xe, hodc may
tinh. Theo céach tuy chon, tram co thé hd trg chuan 802.11be. Tram c6 thé con hd

tro nhiéu chuan mang cuc bd khong diy (wireless local area network, WLAN)

ctia ho 802.11 chang han nhu 802.11be, 802.11ax, 802.11ac, 802.11n, 802.11g,
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802.11b, va 802.11a.

Vi du, diém truy cap va tram cé thé 1a céc thiét bj duoc sir dung trén
Internet ctia cac phuong ti¢n, cac nit hoac by cam bién trén Internet van vat (IoT,
internet of things), may anh thong minh, diéu khién tir xa thong minh, hoic dong
hé do nudc thong minh trong ngdi nha thong minh, bd cam bién trong thanh phd

thong minh, hoac tuong tu.

Cac giai phap k¥ thuat theo sang ché c6 thé ing dung cho truyén thong
dir liéu gitra diém truy cap va mot hodc nhiéu tram, gitra diém truy cip va nhiéu
diém truy cdp, va con gira tram va nhiéu tram. Phan sau day str dung vi du vé
truyén thong dir liéu gitra diém truy cdp va nhiéu tram dé mé ta cac giai phap ky

thuat theo sang ché.

FIG.12 1a luu dd gian luge vé phuong phap chi bao bang théng dugce
g dung trong mang cuc bd khong day theo phuong an ctia sang ché. Nhu duoc
mo ta trén FIG.12, phuong phap chi bao bang thong dugc ing dung trong mang
cuc bo khong diy bao gdm budc 1201 dén budce 1203 sau day. Phuong phap dugc
mo ta trén FIG.12 c6 thé dugc thuc thi boi diém truy cap va tram. Ngoai ra,
phuong phap dugc mo ta trén FIG.12 c6 thé duge thuc thi béi chip trong diém
truy cap va chip trong tram. Vi du trong dé diém truy cap va tram la cac phan thyc

thi duoc sir dung cho phan mé ta trén FIG.12.

1201: Piém truy cép tao ra PPDU, trong d6 biang thong truyén cua
PPDU dugc chia thanh cac phan doan, PPDU bao goém truong U-SIG duoc mang
trén phan doan, trudng U-SIG ndy bao gdm truong biang thong, va trudng bang
thong nay chi bao bang théng kénh cua don vi tai nguyén duoc cip phat dén tram

dugc khoanh vung trong phan doan.

Trong phuong an theo sang ché, PPDU c6 thé 1a EHT MU PPDU, hoic
PPDU trong chuan khac 802.11. Piéu nay khong bi gii han trong phuong an theo
sang ché. Bang thong truyén ctiia PPDU c6 thé 1a 20 MHz, 40 MHz, 80 MHz, 160
MHz/80+80 MHz, 240 MHz, 320 MHz, hoac tuong tu.
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Tén cua cac trudng trong phuong an theo sang ché thay vao do co thé
dugc goi theo cach khac nhau. Vi du, truong U-SIG va truong bang thong trong
chuan 802.11be thay vao d6 c6 thé duoc goi theo cach khac nhau trong chuan méi
hon so voi chuan 802.11be. "Trudng (field)" duoc mo ta trong ban mo ta ndy cé
thé con duoc goi 1a "mién", "thong tin", hodc twong tu. "Trudng con (subfield)"

c6 thé duogc goi 1a "mién con", "thong tin", hodc tuong tu.

Phan thtr nhat sau ddy mé ta hai khai niém: phan doan va bing thong

kénh ctia don vi tai nguyén dugc cap phat dén tram.
1. Phan doan

Trong phuong an theo sang ché, bang thong truyén cua PPDU duoc chia
thanh cac phan doan. Phan doan c6 thé 1a 80 MHz. Ngoai ra, phan doan c6 thé 1a
20 MHz, 40 MHz, 160 MHz, hodc tuong tu. Mot hoac nhiéu tram dugc khoanh

vung trong mot sO hoac tat ca cac phan doan.

Vi duy, bang thong truyén ctia PPDU 1a 320 MHz, va mdi phan doan 1a
80 MHz. Nhu duogc mé ta trén FIG.13, 16 kénh co thé dugc bao gém tai bang
thong 320 MHz, va mot kénh tuong duong véi 20 MHz. Bing thong truyén cua
PPDU dugc chia thanh phan doan 1 dén phan doan 4, va moi phan doan 1a 80
MHz. Céc tram 1 dén 5 dugc khoanh ving trong phan doan 1, cac tram 6 va 7
duoc khoanh vung trong phan doan 2, tram 8 dugc khoanh viung trong phan doan

3, va tram 9 dugc khoanh vung trong phan doan 4.

Theo céach tiy chon, cac bang thong cuia cac phan doan khac nhau c6 thé
khac nhau. Vi du, bang thong truyén 320 MHz cua PPDU dugc chia thanh phéan
doan 1 dén phan doan 3, trong d6 phan doan 1 1a 80 MHz, phan doan 2 1a 80 MHz,
va phan doan 3 1a 160 MHz.

2. Bing thong kénh cua don vi tai nguyén duogc cap phat dén tram

Céc kénh va cac bang thong kénh cua cac tram khoanh vung trong céac

phan doan khac nhau c6 thé duoc xac dinh trude.
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Vi du, FIG.14 mo ta viéc cip phat cac bing thong kénh va cac kénh caa
tram duogc khoanh vung trong phan doan 1. Nhu dugc mo ta trén F1G.14, cac kénh
duoc xac dinh trude cua tram dugc khoanh vung trong phan doan 1 bao gém kénh
so cap 20 MHz (ngin gon 1a kénh so cp, Primary 20 MHz, P20), kénh thir cip
20 MHz (Secondary 20 MHz, S20), kénh thtr cép 40-MHz (Secondary 40 MHz,
S40), kénh thir cap 80-MHz (Secondary 80 MHz, S80), va kénh thir cap 160-MHz
(Secondary 160 MHz, S40). Kénh 13 twong ung véi kénh so cip 20 MHz. Kénh
14 twong tmg véi kénh thir cap 20 MHz. Kénh 15 va kénh 16 duoc két hop thanh
kénh thir cip 40-MHz. Kénh 9 dén kénh 12 duoc két hop thanh kénh thir cip 80-
MHz. Kénh 1 dén kénh 8 duoc két hop thanh kénh thir cap 160-MHz.

Céc bang thong kénh dugc xac dinh trude cua tram duge khoanh ving
trong phan doan 1 c6 thé bao gdm mot hodc nhiéu bang thong sau: 20 MHz, 40
MHz, 80 MHz, 160 MHz, 240 MHz, va 320 MHz. Néu bang thong truyén cta
PPDU 16n hon hoic bang 320 MHz, thi bang thong kénh duogc xac dinh trude c6
thé 16n hon 320 MHz. Vi du, cac bang thong kénh dugc xac dinh trudc cua tram
dugc khoanh ving trong phan doan 1 bao gdm 80 MHz, 160 MHz, 240 MHz, va
320 MHz trén FIG.14. Nhu duge mé ta trén FIG.14, néu don vi tai nguyén duogc
cap phat dén tram duoc khoanh ving trong phan doan 1 ma nam trong phan doan
1 nhung khong nam trong phan doan 2 dén phan doan 4, thi bang thong kénh cua
don vi tai nguyén dugc cip phat dén tram duoc khoanh ving trong phan doan 1
1a 80 MHz. Néu don vi tai nguyén duoc cip phat dén tram duoc khoanh ving
trong phan doan 1 ma nam trong phan doan 2 nhung khéng nam trong phan doan
3 hodc phan doan 4, thi bang théng kénh cua don vi tai nguyén dugc cap phat dén
tram dugc khoanh ving trong phan doan 1 1a 160 MHz. Néu don vi tai nguyén
dugc cap phat dén tram dugc khoanh ving trong phan doan 1 ma nam trong phan
doan 3 nhung khong nam trong phan doan 4, thi bing thong kénh cta don vi tai
nguyén duoc cap phat dén tram dugc khoanh ving trong phan doan 1 14 240 MHz.
Néu don vi tai nguyén duoc cap phat dén tram duoc khoanh ving trong phan doan
1 ma nam trong phan doan 4, thi bang thong kénh cua don vi tai nguyén dugc cap

phat dén tram duogc khoanh ving trong phan doan 1 1a 320 MHz.
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FIG.15 md ta viéc cap phat cac bing thong kénh va cac kénh cua tram
dugc khoanh ving trong phan doan 2. FIG.16 md ta viéc cap phat cac bang thong
kénh va cac kénh cta tram dugc khoanh vung trong phan doan 3. FIG.17 mo ta
viéc cap phat cac bang thong kénh va cac kénh cua tram dugce khoanh ving trong
phan doan 4. Nguyén 1y xac dinh cac bang thong kénh ctia cac don vi tai nguyén
duoc cép phat dén tram duogc khoanh vung trong phan doan 2, phan doan 3, hodc
phan doan 4 giéng voi nguyén 1y xac dinh ctia phan doan 1. Chi tiét khong duoc

mo ta lai & day.

Trong cac phuong an theo sang ché, PPDU con bao gdm phan dit liéu
cta tram dugc khoanh ving trong phan doan. Pon vi tai nguyén duogc cip phat
dén tram duoc st dung dé mang phﬁn dir li€u duogc thu nhan boi tram, va tram co
thé thu nhan dit liéu cua tram trong don vi tai nguyén duogc cp phat. Do d6, bang
thong kénh, dugc chi bao bai truong bang thong, cua don vi tai nguyén duge cap
phat dén tram duoc khoanh ving trong phan doan c6 thé tuong duong véi bang
thong kénh, duogc chi bao boi truong bang thong, cia phﬁn dir liéu cua tram duoc

khoanh vung trong phan doan.

Phan sau ddy mo ta cdu tric khung cia PPDU trong phuong an theo

sang ché bang cach st dung vi du cu thé.

Vi dy, nhu dugc mé ta trén FIG.18, bang thong truyén cua PPDU 14 320
MHz, bing thong truyén cuia PPDU dugc chia thanh bn phan doan, trong d6 mdi
trong s6 cac phan doan co bing thong 1a 80 MHz, va bao gdm bdn kénh. Cac bang
thong kénh dugc xac dinh trudce cho phan doan 1 dén phan doan 4 dugc mo ta trén

FIG.14 dén FIG.17.

PPDU bao gom truong U-SIG 1 duoc mang trén phan doan 1, va trudng
U-SIG 1 nay bao gdm trudng bang théng 1. PPDU c6 thé con bao gdm trudng
EHT-SIG 1 dugc mang trén phan doan 1, dé chi bao don vi tai nguyén duogc cép
phat dén tram dugc khoanh ving trong phan doan 1. PPDU con bao gom phan dir

liéu 1 ma duge giri &én cac tram 1 dén 5. Bang thong kénh cta phan dir liéu 1 13
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80 MHz (cu thé, bang théng kénh cia cac don vi tai nguyén duogc cap phat dén
cac tram tir 1 dén 5 1a 80 MHz). Do d6, bang thong kénh dugc chi bao béi truong
bang thong 1 1a 80 MHz.

PPDU con bao gdm trudng U-SIG 2 dugc mang trén phan doan 2, va
truong U-SIG 2 nay bao gdm trudng bang thong 2. PPDU c¢6 thé con bao gom
truong EHT-SIG 2 dugc mang trén phan doan 2, dé chi bao don vi tai nguyén
dugc cip phat dén tram duoc khoanh ving trong phan doan 2. PPDU con bao gém
phﬁn dir li€u 2 ma duoc gui dén tram 6, va phﬁn dwr 1iéu 3 ma duoc gui dén tram
7. Bang thong kénh ctia phan dit liéu 2 va phan dix liéu 3 12 80 MHz (cu thé, bang
thong kénh cta cac don vi tai nguyén duoc cip phat dén cac tram 6 va 7 1a 80

MHz). Do d6, bang thong kénh dugc chi bao bdi truong bang thong 2 1a 80 MHz.

PPDU con bao gdm trudng U-SIG 3 dugc mang trén phan doan 3, va
truong U-SIG 3 nay bao gdm trudng bang thong 3. PPDU c6 thé con bao gom
truong EHT-SIG 3 dugc mang trén phan doan 3, dé chi bao don vi tai nguyén
dugc cip phat dén tram duoc khoanh ving trong phan doan 3. PPDU con bao gém
phﬁn dir liéu 4 ma dugc gui dén tram 8. Phan dit liéu 4 c6 sén & ca phan doan 3
va phan doan 4. Do d6, bang thong kénh cua phan dit liéu 4 1a 160 MHz (cu thé,
bang thong kénh cta don vi tai nguyén dugc cip phat dén tram 8 1a 160 MHz).
Do d6, bang thong kénh dugc chi bdo boi truong bang thong 3 1a 160 MHz.

PPDU con bao gdm trudng U-SIG 4 dugc mang trén phan doan 4, va
truong U-SIG 4 nay bao gdm trudng bang thong 4. PPDU c¢6 thé con bao gom
truong EHT-SIG 4 dugc mang trén phan doan 4, dé chi bao don vi tai nguyén
dugc cip phat dén tram duoc khoanh ving trong phan doan 4. PPDU con bao gém
phan dir liéu 5 ma dugc giri dén tram 9. Bang thong kénh ctia phan dit liéu 5 1a 80
MHz (cu thé, bang thong kénh ctia don vi tai nguyén duoc cip phat dén tram 9 13
80 MHz). Do d6, bang thong kénh duoc chi bdo boi truong bang thong 4 1a 80
MHz.

Theo mot cach thuc thyc hién kha thi, PPDU thay vao dé co thé chi bao
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gdm cac trudng U-SIG va cac trudng EHT-SIG trén cac phan doan.

Vi du, néu khong don vi tai nguyén nao dugc cép phat dén tram 9 duoc
khoanh viing trong phan doan 4, thi PPDU c6 thé khong bao gém truong U-SIG
4 va truong EHT-SIG 4 duoc mang trén phan doan 4. Cuy thé, diém truy cap khong
can gui truong U-SIG 4 va truong EHT-SIG 4 trong phan doan 4. Diéu nay gitp
giam céc chi phi bao hi¢u khi truyén PPDU. Tat nhién 13, PPDU thay vao d6 co

thé bao gdm céc trudng U-SIG va cac truong EHT-SIG trén tt ca cac phan doan.

Theo mdt cach thuc thuc hién kha thi, truong U-SIG va truong EHT-

SIG c6 thé duoc truyén trén cac kénh ctia phan doan trong ba truong hop sau.

Trudng hop 1: Néu bang thong kénh duge chi bao boi trudng bing thong
ctia phan doan 16n hon hodc bang kich thudc phan doan, nhung kénh ciia phan
doan duoc lugc bo, thi truong U-SIG va truong EHT-SIG dugc mang trén phan

doan dugc truyén trén cac kénh nay.

Vi dy, nhu dugc mo ta trén FIG.19, mac du truong bang thong 1 chi bao
80 MHz, nhung cac don vi tai nguyén duoc cip phat dén cac tram 1 dén 5 trén
kénh 15 va kénh 16 ctia phan doan 1. Noi cach khac, bang thong kénh 40 MHz
dugc chi bao bdi truong bang thong 1 dugc luge bo. Do do, truong U-SIG 1 ¢o
thé chi dugc truyén trén kénh 15 va kénh 16 cua phan doan 1. Tuong tu, mac du
truong bang thong 4 chi bao 80 MHz, nhung cac don vi tai nguyén duoc cap phat
dén tram 9 trén kénh 3 va kénh 4 cta phan doan 4. Néi cach khéc, bang thong
kénh 40 MHz dugc chi bdo bodi truong bang thong 4 dugce luge bo. Do do, truong
U-SIG 4 c6 thé chi dugc truyén trén kénh 3 va kénh 4 cta phan doan 4. T4t nhién
l1a, nhu duoc mo ta trén FIG.18, khi bang thong kénh dugc chi bdo boi truong
bang thong 1 duogc lugce bd, truong U-SIG 1 va truong EHT-SIG 1 thay vao do6 co
thé duoc gui trén tat ca cic kénh ctia phan doan 1. Khi bing thong kénh duoc chi
bao bdi trudong bang thong 4 dugce lugc bo, truong U-SIG 4 va truong EHT-SIG
4 ¢6 thé duoc gui trén tat ca cac kénh cta phéan doan 4. Theo cach nay, do 6n dinh

khi truyén cua trudng U-SIG va truong EHT-SIG c¢6 thé duoc cai thién.
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Trudng hop 2: Néu bang thong kénh duge chi bao boi trudng bang thong
cua phan doan 1a 40 MHz, thi truong U-SIG va truong EHT-SIG duoc mang trén
phan doan dugc truyén tai bang thong 40 MHz.

Vi dy, nhu dugc mo ta trén FIG.20, bang thong kénh dugc chi bao bdi
truong bang thong 1 1a 40 MHz. Do do, truong U-SIG 1 va truong EHT-SIG 1 ¢6
thé chi duoc truyén trén kénh 13 va kénh 14 cia phan doan 1. Tuong tu, bang
thong kénh duogc chi bao béi truong bang thong 4 1a 40 MHz. Do d6, truong U-
SIG 4 va truong EHT-SIG 4 c6 thé chi dugc truyén trén kénh 1 va kénh 2 cia
phan doan 4. Tat nhién 13, truong U-SIG 1 va trudng EHT-SIG 1 thay vao d6 ¢
thé duoc truyén trén tit ca cac kénh cta phan doan 1. Truong U-SIG 4 va truong
EHT-SIG 4 thay vao d6 c6 thé duogc truyén trén tat ca cac kénh ctia phan doan 4.
Diéu nay c6 thé cai thién do 6n dinh khi truyén cta trudng U-SIG va truong EHT-

SIG.

Truong hop 3: Néu bang thong kénh dugc chi bao béi truong bing thong
cua phan doan 1a 20 MHz, thi truong U-SIG va truong EHT-SIG duoc mang trén
phan doan dugc truyén tai bang thong 1a 20 MHz. Nguyén 1y thuc hién trong
truong hop 3 gidng voi nguyén 1y thuc hién & trudng hop trong d6 bing thong
kénh duoc chi bao boi truong bing théng cia phan doan 1a 40 MHz. Chi tiét

khong dugc mo ta lai & day.
1202: Piém truy cap giri PPDU dén tram.

Trong phuong an theo sang ché, sau khi tao ra PPDU, diém truy cép gui

PPDU dén tram.

1203: Tram xac dinh bang thong kénh cta don vi tai nguyén dugc cap

phat dya trén truong U-SIG dugc thu nhan.

Trong phuong 4n theo sang ché, tram thu nhan PPDU trén phan doan
trong d6 tram khoanh vung. Sau khi thu nhan truong U-SIG, tram xac dinh bang

thong kénh cta don vi tai nguyén dugc cip phat dua trén truong U-SIG. Sau do,
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tram c¢6 thé xac dinh, tai bang thong kénh, don vi tai nguyén dugc cép phat dén
tram; va thu nhan, trong don vi tai nguyén, phﬁn dir 1iéu trong PPDU va duoc giri

dén tram.

Vi duy, trén FIG.18, cac tram 1 dén 5 thu nhan truong U-SIG 1 trén phan
doan 1, va xac dinh, dua trén truong U-SIG 1, ma bang thong kénh cia don vi tai
nguyén dugc cap phat dén cac tram 1 dén 5 1a 80 MHz. Sau khi xé4c dinh, tai 80
MHz duya trén trudng EHT-SIG 1, don vi tai nguyén duoc cip phat dén cac tram
1 dén 5, cac tram 1 dén 5 thu nhan, trén don vi tai nguyén, phan dir liéu 1 trong
PPDU. Céc tram trong céc phan doan khac ciing giéng nhu vdy, va chi tiét khong

dugc mo ta lai ¢ day.

Trong chuan 802.11ax, trudng bang théng cua truong HE-SIG-A duoc
truyén trén mdi kénh duogc sir dung dé chi bao toan bd bing thong truyén cua
PPDU. Vi du, néu toan bd bang thong truyén cua PPDU 1a 320 MHz, thi trudng
HE-SIG-B trong PPDU bao gdm CC1 va CC2. Mdi CC1 va CC2 bao gom tam
trudng con cp phat don vi tai nguyén. CC1 va CC2 duogc gui tach biét trén tam
kénh, tirc 13, tdm trudng con cip phat don vi tai nguyén dugc giri trén mdi kénh.
Két qua 13, cac chi phi bao hiéu khi truyén PPDU rat cao. Bing cach thuc hién
phuong phap duoc mo ta trén FIG.12, tat ca cac bang thong truyén ciua PPDU c6
thé dugc chia thanh cac phan doan, va truong bang thong ctia phan doan c6 thé
duoc thiét dat dé s& duge st dung dé chi béo bang thong kénh ctia don vi tai
nguyén duoc cap phat dén tram trong phan doan. Do d6, s6 lugng cac truong con
cap phat don vi tai nguyén dugc bao gdm trong trudng EHT-SIG cua phan doan
c6 thé twong tmg véi bang thong kénh cua don vi tai nguyén duoc cip phat dén
tram, va chi thong tin chi bdo tai nguyén tuong trng vdi bang thong kénh dugc chi
béo bdi trudng bing thong duge mang trén phan doan. Diéu nay giup giam cac
chi phi bao hiéu khi truyén PPDU. Ngoai ra, cac tai nguyén qua cac phan doan c6
thé con dugc cap phat dén tram. So vdi cach thirc trong d6 chi cac don vi tai
nguyén cua phan doan & d6 tram duoc khoanh ving duge cp phat dén tram, cach

thire nay linh hoat hon trong viéc cip phat tai nguyén.
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Phén sau day mo ta cac cach thuc hién kha thi cta truong EHT-SIG.

(1) Trudong EHT-SIG bao gom (hoic cd) trudng con cap phat don vi tai
nguyén. Bang thong duoc chi bao bdi truong bing thong twong tmg véi sd luong
cac truong con cap phat don vi tai nguyén dugc bao gom trong trudng EHT-SIG.
Bing thong duoc chi bao bdi truong bing thong cua phan doan tuwong Gmg véi sb
luong cac truong con cap phat don vi tai nguyén dugc bao gém trong truong EHT-
SIG, sao cho chi thong tin chi bdo tai nguyén tuong ing vo1 bang thong kénh dugce
chi bao bdi trudng biang thong dugc mang trén phan doan. Pidu nay gitp giam
cac chi phi bao hiéu khi truyén PPDU. Ngoai ra, cic tai nguyén qua cac phan doan
c6 thé con dugc cip phat dén tram. So véi cach thic trong d6 chi cac don vi tai
nguyén cta phan doan & d6 tram duoc khoanh ving dugc cap phat dén tram, cach

thire nay linh hoat hon trong viéc cip phat tai nguyén.

Theo cach tiy chon, c6 thé c6 mot hodc nhiéu twong quan sau day giita
bang théng duoc chi bao bdi trudng bang thong va sd luong cac trudng con cap
phat don vi tai nguyén duoc bao gém trong truong EHT-SIG. Néu bing thong
dugc chi bao boi trudng bang thong 1a 20 MHz, thi sb lugng cac truong con cap
phat don vi tai nguyén duoc bao gdm trong truong EHT-SIG 1a 1. Néu bang thong
dugc chi bao boi trudng biang thong 1a 40 MHz, thi sb lugng cac truong con cap
phat don vi tai nguyén duoc bao gdm trong truong EHT-SIG 13 2. Néu bang thong
dugc chi bao boi truong bang thong 1a 80 MHz, thi sb lugng cac trudng con cap
phat don vi tai nguyén duoc bao gdm trong truong EHT-SIG 13 4. Néu bang thong
duogc chi bao bai trudng bang thong 1a 160 MHz, thi sd luong cc trudng con cap
phat don vi tai nguyén duoc bao gdm trong truong EHT-SIG 1a 8. Néu bang thong
dugc chi bao bai truong bang thong 1a 240 MHz, thi s6 luong cac trudng con cap
phat don vi tai nguyén dugc bao gém trong truong EHT-SIG 1a 12. Néu bing
thong dugc chi bao bdi truong bang théng 1a 320 MHz, thi s6 luong cac trudng
con cap phat don vi tai nguyén duoc bao gdm trong trudng EHT-SIG 1a 16.

Phén sau ddy mé ta tuong tng giita bang thong dugc chi bao boi trudng

bang thong va s6 luong céac trudng con cap phat don vi tai nguyén dugc bao gom
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trong truong EHT-SIG bang cach sir dung céac vi du cu thé.

Vi du, nhu dugc mo ta trén FIG.18, PPDU bao gém truong U-SIG 1 va
truong EHT-SIG 1 duoc mang trén phan doan 1, va trudng U-SIG 1 bao gom
truong bang thong 1. Bang thong kénh duoc chi bao boi truong bang thong 1 1a
80 MHz. Mbi bang thong 20 MHz twong g véi mot trudng con cap phat don vi
tai nguyén, va do d6, truong EHT-SIG 1 bao gdm bon truong con cip phat don vi
tai nguyén. Nhu duoc mé ta trén FIG.18, truong EHT-SIG 1 ¢6 thé bao gdbm CC11
va CC12. Dya trén cau tric cua CC11, CC12, CC11, va CC12, viée truyén dugc
thuc hién trén bon kénh cua phan doan 1. Nhu dugc mo ta trén FIG.21, CC11 trén
phan doan 1 bao gém truong con cip phat don vi tai nguyén 1 trong RU 242-s6ng
mang con s 1, trudng con cap phat don vi tai nguyén 3 trong RU 242-s6ng mang
con s6 3, va cac truong cu thé ngudi dung twong tng. CC12 trén phan doan 1 bao
gdm trudng con cip phat don vi tai nguyén 2 trong RU 242-s6ng mang con sd 2,
truong con cap phat don vi tai nguyén 4 trong RU 242-s6ng mang con sb 4, va

cac truong cu thé ngudi dung tuong Gmg.

PPDU con bao gdm truong U-SIG 2 va truong EHT-SIG 2 duoc mang
trén phan doan 2, va truong U-SIG 2 bao gdm trudng bang thong 2. Biang thong
kénh dugc chi bao boi truong bang thong 2 1a 80 MHz. Do do, truong EHT-SIG
2 bao gdm bdn trudng con cap phat don vi tai nguyén. Nhu duoc mé ta trén FIG.18,
truong EHT-SIG 2 ¢6 thé bao gdm CC21 va CC22. Dya trén ciu trac cua CC21,
CC22, CC21, va CC22, viéc truyén duoc thuc hién trén bén kénh ciia phan doan
2. Nhu dugc mo ta trén FIG.22, CC21 trén phan doan 2 bao gdm trudng con cap
phat don vi tai nguyén 5 trong RU 242-s6ng mang con sb 5, truong con cap phat
don vi tai nguyén 7 trong RU 242-séng mang con s6 7, va cac truong cu thé nguoi
dung twong ung. CC22 trén phan doan 2 bao gdm trudng con cp phat don vi tai
nguyén 6 trong RU 242-séng mang con sb 6, truong con cip phat don vi tai
nguyén 8 trong RU 242-s6ng mang con s6 8, va cac truong cu thé nguoi ding

tuong trng.

PPDU con bao gdm truong U-SIG 3 va truong EHT-SIG 3 duoc mang
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trén phan doan 3, va truong U-SIG 3 bao gdm trudng bang thong 3. Biang thong
kénh duogc chi bao boi truong bang thong 3 1a 160 MHz. Do d6, truong EHT-SIG
3 bao gdm tam trudng con cap phat don vi tai nguyén. Nhu duoc mé ta trén FIG.18,
truong EHT-SIG 3 c6 thé bao gdm CC31 va CC32. Dya trén ciu trac cua CC31,
CC32, CC31, va CC32, viée truyén dugce thuc hién trén bon kénh ctia phan doan
3. Nhu duoc mo ta trén FIG.23, CC31 trén phan doan 3 bao gém truong con cap
phat don vi tai nguyén 9 trong RU 242-s6ng mang con sb 9, trudng con cap phat
don vi tai nguyén 11 trong 1RU 242-s6ng mang con s6 1, trudng con cap phat don
vi tai nguyén 13 trong RU 242-s6ng mang con sd 13, truong con cap phat don vi
tai nguyén 15 trong RU 242-séng mang con sb 15, va cac trudng cu thé nguoi
dung tuong ung. CC32 trén phan doan 3 bao gdm trudng con cap phat don vi tai
nguyén 10 trong RU 242-s6ng mang con sb 10, truong con cép phat don vi tai
nguyén 12 trong RU 242-s6ng mang con sb 12, truong con cap phat don vi tai
nguyén 14 trong RU 242-s6ng mang con sb 14, truong con cap phat don vi tai
nguyén 16 trong RU 242-s6ng mang con sb 16, va cac truong cu thé ngudi ding

tuong Ung.

PPDU con bao gdm truong U-SIG 4 va truong EHT-SIG 4 ma dugc
mang trén phan doan 4, va truong U-SIG 4 bao gdm trudng biang thong 4. Bing
thong kénh dugc chi bao bdi truong bang thong 4 1a 80 MHz. Do do6, truong EHT-
SIG 4 bao gdm bén truong con cap phat don vi tai nguyén. Nhu duoc mo ta trén
FIG.18, truong EHT-SIG 4 c6 thé bao gom CC41 va CC42. Dya trén cau triic cua
CC41, CC42, CC41, va CC42, viéc truyén duoc thyuc hién trén bdn kénh cua phan
doan 4. Nhu dugc mo ta trén FIG.24, CC41 trén phan doan 4 bao gém trudng con
cAp phat don vi tai nguyén 17 trong RU 242-s6ng mang con s6 13, truong con cap
phat don vi tai nguyén 19 trong RU 242-s6ng mang con sb 15, va cac trudng cu
thé nguoi dung tuong Gmg. CC42 trén phan doan 4 bao gdm truong con cap phat
don vi tai nguyén 18 trong RU 242-séng mang con sb 14, trudng con cap phat
don vi tai nguyén 20 trong RU 242-s6ng mang con sb 16, va cac trudng cu thé

nguoi dung tuong ung.
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Can luu ¥ rang pham vi duoc dé cap & trén cua RU 242-s6ng mang con
s6 1 dén RU 242-s6ng mang con s6 16 1a ddi v6i toan bd bing théng cua PPDU.
Ngoai ra, mdi trong sd cac CC dugc nodi dén & trén c6 thé khong bao gdm trudong
chi bao RU 26-s6ng mang con trung tdm. Truong con cap phat don vi tai nguyén
13 dén truong con cap phat don vi tai nguyén 16 co thé gibng nhau hodc khac véi
truong con cip phat don vi tai nguyén 17 dén trudng con cip phat don vi tai

nguyén 20.

Dua vao FIG.18 va FIG.21 dén FIG.24, c6 thé biét rang cac CC duoc
gui trén kénh 1 dén kénh 4 va kénh 9 dén kénh 16 mdi kénh chi bio gém hai
trudng con cap phat don vi tai nguyén va cac truong cu thé ngudi dung tuong tng.
Céac CC duoc gui trén cac kénh 5 dén kénh 8 mdi kénh chi bao gdm bén truong
con cAp phat don vi tai nguyén va cac trudng cu thé ngudi dung tuong tmg. Trong
chuan 802.11ax, khi bang thong truyén cua PPDU 1a 320 MHz, cac CC duoc gui
trén cac kénh 16 mdi kénh bao gém tam trudng con cip phat don vi tai nguyén va
cac truong cu thé ngudi dung tuong tng. Biang thong duge chi bao béi truong
bang thong tuong tng voi sé lugng cac trudng con cap phat don vi tai nguyén
dugc bao gém trong trudng EHT-SIG. Theo cach nay, diéu nay gitp giam sé luong
cac truong con cap phat don vi tai nguyén dugc bao gom trong CC duoc gui trén

kénh, va gidm céc chi phi.

Theo mot cach thirc thuc hién kha thi, truong U-SIG con bao gém
truong nén. Néu trudng nén chi bao ché do khong nén, thi truong EHT-SIG bao
gd6m (hoic c6) trudng con cap phat don vi tai nguyén. Khi trudng nén chi bao ché
d6 nén, truong EHT-SIG khong bao gém (hoic khéng cd) truong con cip phat
don vi tai nguyén. Ngoai ra, truong U-SIG c6 thé khong bao gdm truong nén, va

truong EHT-SIG ludn bao gém trudng con cap phat don vi tai nguyén.

Theo céch tuy chon, truong nén co thé bao g@)m 1 bit. Vi duy, nhu duoc
mo ta trén FIG.25, gia tri cta truong nén 1a 1, chi bao ché do nén. O ché do nén,
truong EHT-SIG khong bao gém trudng con cip phat don vi tai nguyén. Nhu

dugc mo ta trén FIG.26, gia tri cta trudng nén 1a 0, chi bao ché d6 khong nén. O
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ché d6 khong nén, truong EHT-SIG bao gdém truong con cip phat don vi tai
nguyén. Tt nhién 13, gia tri ciia trudng nén thay vao d6 c6 thé 1a 1 dé chi bao ché

do khong nén, va gié tri cua truong nén 1a 0 dé€ chi bao ché do nén.

Theo mét cach thire thuc hién kha thi, néu tai nguyén cua tram duoc
khoanh ving trong phan doan dugc st dung dé truyén OFDMA, thi trudng nén
chi bao ché d6 khong nén. Néu tai nguyén cila tram dugc khoanh ving trong phan
doan dugc st dung dé truyén khong OFDMA, thi truong nén chi bao ché do nén.
Theo cach thtc tiry chon nay, liéu c6 nén truong EHT-SIG hay khong c6 thé xac
dinh duoc mirc do chi tiét cua cac phan doan. Piu nay giup giam céc chi phi bao

hiéu khi truyén PPDU.

Tai nguyén cua tram dugc khoanh viung trong phan doan dugc st dung

dé truyén OFDMA c6 thé bao gdm hai trudng hop sau.

Truong hop 1: Bang thong kénh dugc chi bao boi truong bang thong
duogc str dung dé truyén OFDMA, va tai nguyén cia tram dugc khoanh ving trong
phan doan duoc st dung dé truyén OFDMA. Vi duy, nhu dugc mo ta trén FIG.27,
bang thong kénh duogc chi bao bdi trudng bang théng 3 dugc sir dung dé truyén
OFDMA (cu thé, cac kénh 160 MHz duoc cép phat dén cac tram 8 dén 10 dé
truyén OFDMA), va cic tai nguyén ctia cac tram trong phan doan 3 (cu thé, cac
don vi tai nguyén chira phan dir liéu 4 va phan dir liéu 5 trong d6) duoc st dung
dé truyén OFDMA (cu thé, cac tai nguyén cua cac tram trong phan doan 3 duoc
cAp phét dén cac tram 8 va 9 dé truyén OFDMA). Do d6, trudng nén trong truong
U-SIG 3 chi bao ché do khong nén.

Truong hop 2: Bang thong kénh dugc chi bdo bdi truong bang thong
duogc sir dung dé truyén OFDMA. Vi dy, trén FIG.27, biang thong kénh duoc chi
béo bai truong bang thong 2 duge sir dung dé truyén OFDMA (cu thé, cac kénh
80 MHz dugc cip phat dén cac tram 6 va 7 dé truyén OFDMA). Do d6, truong
nén trong trudng U-SIG 2 c6 thé chi bao ché do khong nén.

Tai nguyén cua tram dugc khoanh vung trong phan doan duoc st dung
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dé truyén khong OFDMA c6 thé bao gdm hai trudng hop sau.

Truong hop 1: Bang thong kénh dugc chi bdo bdi truong bang thong
dugc sir dung dé truyén OFDMA, nhung tai nguyén ctia tram duoc khoanh ving
trong phan doan duoc su dung dé truyén khong OFDMA. Vi du, nhu dugc mo ta
trén FIG.18, mac du bang thong kénh dugc chi bao boi truong bang thong 3 dugc
stt dung dé truyén OFDMA (cu thé, cac kénh 160 MHz duoc cap phat dén cac
tram 8 va 9 dé truyén OFDMA), nhung tai nguyén cua tram trong phan doan 3
(cu thé, don vi tai nguyén chira phan dit liéu 4 trong d6) duoc st dung dé truyén
khong OFDMA (cu thé, tai nguyén ctia tram trong phan doan 3 duoc cip phat chi
dén tram 8 dé truyén khong OFDMA). Do d6, trudng nén trong trudong U-SIG 3

chi bao ché do nén.

Truong hop 2: Bang thong kénh dugc chi bdo bdi truong bang thong
dugc sir dung dé truyén khong OFDMA. Vi du, trén FIG.18, bang thong kénh
dugc chi bao boi trudng bang thong 1 duoc st dung dé truyén khong OFDMA.

Do d6, trudng nén trong trudng U-SIG 1 ¢6 thé chi bao ché do nén.

Theo mdt cach thirc thuc hién kha thi, néu bang thong kénh dugc chi
béo bai trudong biang thong duge sit dung dé truyén OFDMA, thi truong nén chi
bao ché do khong nén. Vi du, trén FIG.18, cac bang thong kénh duoc chi bao boi
truong bang thong 2 dén truong bang thong 4 ma tat ca dugc sir dung dé truyén
OFDMA. Do d6, cac trudng nén trong trudong U-SIG 2 dén trudong U-SIG 4 ¢o
thé chi bao ché do khong nén.

Theo mot cach thirc thyc hién kha thi, bang thong kénh duoc chi bao béi
truong bang thong dugc st dung dé truyén khong OFDMA, nhung bing thong
kénh duoc chi bao boi trudng bang théng dugc luoc bo, va truong nén co thé chi
bao ché do khong nén. Do co thé c6 don vi tai nguyén riéng biét sau khi lugc b,
nén trudng con cép phat don vi tai nguyén co thé duoc su dung dé chi bao viéc
cap phat tai nguyén cho tram. Vi dy, trén FIG.18, mic du bang thong kénh duoc
chi bao boi trudng biang thong 1 duge sir dung dé truyén khong OFDMA, nhung
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bang thong kénh dugc chi bado boi truong bang thong 1 duoc luge bo. Do do,

truong nén trong truong U-SIG 1 ¢6 thé chi bao ché 6 khong nén.

(2) Truong EHT-SIG bao gdm trudng chi bao luge boé phan dau. Truong
chi bao lugc bo phﬁn dau duoc st dung dé chi bao tinh trang lugc bo cua bang
thong kénh duogc chi bdo bdi truong bang thong hodc chi bao tinh trang lugc bd
ctia bang thong truyén ciia PPDU. Thuat ngit "trudong chi bao lugc bo phan dau"
thay vao do c6 thé duogc goi theo cach khac nhau, vi dy, truong luge bé kénh hoac

truong lugc bo.

Theo cach thuc hién nay, khi truong nén chi bao ché d6 nén, truong
EHT-SIG c¢6 thé bao gém trudng chi bao luge bo phan dau. Khi trudng nén chi
bao ché do nén, xem ph::in md ta da duogc dé cap ¢ trén. Chi tiét khong dugc mo
ta lai & ddy. Ngoai ra, truong U-SIG c6 thé khong bao gém trudng nén, va truong
EHT-SIG ludn bao gém trudng chi bao luge bé phan dau. S6 luong cac bit duoc
yéu cau boi trudng chi bao luge bo phan dau nhé hon sé lugng cac bit duoc yéu
cau boi trudng con cip phat don vi tai nguyén. Do d6, bang cach st dung truong
chi bao lugce bo phan dau thay cho trudng con cap phat don vi tai nguyén dé chi
béo viéc cAp phat don vi tai nguyén cho tram giup giam céc chi phi bao hiéu khi

truyén PPDU.

Theo céach tily chon, truong chi bao lugc bo phan dau co thé duoc co

mit tai vi tri gidng nhu diém bat dau cia trudng con cip phat don vi tai nguyén.

Trudng chi bao luge bo phan déu co thé chi bao tinh trang luoc bo bang
cach mang chi 6. Mbi quan h¢ anh xa gitra chi s6 va mau luge bo ¢6 thé duoc
xé4c dinh truge. Vi dy, mbi quan h¢ anh xa gitra chi s6 va mau luoc bo c6 thé duoc
mo ta trong Bang 3 sau ddy. Khi chi s6 dugc mang trong trudng chi bao luoc bo
phan dau 1 0, n6 chi bao ring mau luoc bo 1a X111. Khi chi sé duoc mang trong
truong chi bao luge bo phan dau 1a 1, nd chi bao rang mau luge bo 1a 1X11.
Trudng hop trong d6 truong chi bao luge bo phan dau mang chi s6 khac ciling

tuong tu. Chi tiét khong duoc mé ta lai & day. Mdi bit ciia miu luge bo thé hién
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20 MHz. X chi bao vi tri lugc bo. Vi du, néu mau luge bo 1a X111, thi nd chi bao
rang 20 MHz tht nhit trong 80 MHz dugc luge bé. Kich thude cot RU trong Bang
3 chi bao kich thudc RU thu dugc thong qua viéc luge bo. Vi du, "484+242" chi
béo ring RU 484-song mang con va RU 242-séng mang con dugc két hop. -
+996+996" chi bao rang hai RU 996-s6ng mang con dugc két hop, trong d6 "-"
chi bao trong. Kich thuéc cot RU 1a tiiy chon trong Bang 3. Can luu y rang mdi
quan h¢ dnh xa dugc mo ta trong Bang 3 co thé duoc s dung dé chi bao tinh trang
lugc bo ctia bang thong truyén ciia PPDU hodc tinh trang lugc bo cua bang thong

kénh dugc chi bdo bdi truong bang thong.

Bang 3

Chi s6 Kich thuéc RU Mau luge bod
0 4844242 X111

1 484+242 1X11

2 4844242 11X1

3 4844242 111X

4 484+996 XX11 1111
5 484+996 11XX 1111
6 484+996 1111 XX11
7 484+996 1111 11XX
8 48442424996 X111 1111
9 48442424996 1X11 1111
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Chi sb Kich thuoc RU Mau luogc b

10 484+242+996 11XT1 1111

11 484+242+996 111X 1111

12 484+242+996 1111 X111

13 484+242+996 1111 1X11

14 484+242+996 1111 11X1

15 484+242+996 1111 111X

16 484+996+996 XXIT 1111 1111

17 484+996+996 1IXX 1111 1111

18 484+996+996 1111 XX11 1111

19 484+996+996 1111 11XX 1111

20 484+996+996 1111 1111 XX11

21 484+996+996 1111 1111 11XX

22 -+996+996 XXXX 1111 1111
23 -+996+996 1111 XXXX 1111
24 -+996+996 XXXX 1111 1111
25 484+996+996+996 XX11 1111 1111

1111
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Chi sb Kich thuoc RU Mau luogc b

26 484+996+996+996 11XX 1111 1111
1111

27 484+996+996+996 1111 XX11 1111
1111

28 484+996+996+996 1111 11XX 1111
1111

29 484+996+996+996 1111 1111 XX11
1111

30 484+996+996+996 1111 1111 11XX
1111

31 484+996+996+996 1111 1111 1111
XX11

32 484+996+996+996 1111 1111 1111
11XX

33 -+996+996+996 XXXX 1111 1111
1111

34 -+996+996+996 1111 XXXX 1111
1111

35 -+996+996+996 XXXX 1111 1111
1111

36 -+996+996+996 1111 1111 1111
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Chi sb Kich thuoc RU Mau luogc b

XXXX

37 Khong lugc bo

Bang 4 1iét ké cac mdi quan hé anh xa khac gitta cac chi s6 va cic mau
lugc bo theo phuong an ciia sang ché. Cac mdi quan hé anh xa duoc mo ta trong
Bang 4 co thé dugc sir dung dé chi bao tinh trang lugc bo cua cac bang thong kénh
dugc chi bao bdi cac trudng bang thong. Vi du, néu bing thong kénh duge chi
bao boi truong bang thong 1a 80 MHz, thi mdi quan hé anh xa twong tng véi 80
MHz trong Bang 4 c6 thé duoc sir dung dé chi bao tinh trang luoc bo cia bing
thong kénh. Néu bing thong kénh dugc chi bao boi trudng bing thong 1a 160
MHz, thi mdi quan hé anh xa tuong tng v6i 160 MHz trong Bang 4 c6 thé duoc
str dung dé chi bao tinh trang lugc bo cta bing thong kénh. Néu bang thong kénh
dugc chi bao boi truong bang thong 14 240 MHz, thi mbi quan hé anh xa tuong
mg v6i 240 MHz trong Bang 4 ¢6 thé dugc sir dung dé chi bao tinh trang lugc bo
ctia bang thong kénh. Néu bang thong kénh duoc chi bao bdi truong bang thong
1a 320 MHz, thi mbi quan hé anh xa twong mg v&i 320 MHz trong Bang 4 c6 thé
duogc sir dung dé chi bao tinh trang lugc bo cua bing théng kénh. Can luu ¥ rang
Bang 4 ¢6 thé duoc chia ra bon bang thay thé, va mdi trong sd cac bang thé hién

tinh trang luoc bo tuong tmg véi mot trong sb cac bang thong.

Bang 4
Biang thong | Chi sé Kich thuéc RU Ché do cu thé
80 MHz 0 484+242 X111
1 4844242 1X11
2 484+242 11X1

45



Biang thong | Chi sb Kich thuéec RU Ché d6 cuy thé

3 484+242 111X

4-30 Danh riéng

31 Khong luge bo 1111

160 MHz 0 484+996 XX11 1111
1 484+996 1IXX 1111
2 484+996 1111 XX11
3 484+996 1111 11XX

4-30 Danh riéng

31 Khong lugc bd 1111 1111
240 MHz 0 484+242+996 X111 1111
1 484+242+996 1X11 1111
2 484+242+996 11X1 1111
3 484+242+996 11X 1111
4 484+242+996 1111 X111
5 484+242+996 1111 1X11
6 484+242+996 1111 11X1
7 484+242+996 1111 111X
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Biang thong | Chi sb Kich thuéec RU Ché d6 cuy thé
8 484+996+996 XXIT 1111 1111
9 484+996+996 IIXX 1111 1111
10 484+996+996 1111 XX11 1111
11 484+996+996 1111 11XX 1111
12 484+996+996 1111 1111 XX11
13 484+996+996 1111 1111 11XX
14 -+996+996 XXXX 1111 1111
15 -+996+996 1111 XXXX 1111
16 -+996+996 XXXX 1111 1111
17-30 Danh riéng
31 Khong lugc bd 1111 1111 1111
320 MHz 1 484+996+996+996 XXI11 1111 1111
1111
2 484+996+996+996 1IXX 1111 1111
1111
3 484+996+996+996 1111 XX11 1111
1111
4 484+996+996+996 1111 11XX 1111
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Bing thong | Chi sé Kich thuéec RU Ché d6 cuy thé

1111

5 484+996+996+996 1111 1111 XX11
1111

6 484+996+996+996 1111 1111 11XX
1111

7 484+996+996+996 1111 1111 1111
XX11

8 484+996+996+996 1111 1111 1111
11XX

9 -+996+996+996 XXXX 1111 1111
1111

10 -+996+996+996 1111 XXXX 1111
1111

11 -+996+996+996 XXXX 1111 1111
1111

12 -+996+996+996 1111 1111 1111
XXXX

13-30 Danh riéng

31 Khong lugce bd 1111 1111 1111 1111

Theo mot cach thic thuc hién kha thi, & ca ché dd nén va ché d6 khong

nén, truong EHT-SIG c6 thé bao gém trudng con cip phat don vi tai nguyén. O
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ché do nén, truong con cép phat don vi tai nguyén duoc stir dung dé thue hién chirc
nang cua truong chi bao lugc bod phﬁn dau, tre 13, chi bao tinh trang lugc bo cua
bang thong kénh duoc chi béo bdi truong bang thong. O ché do khong nén, truong
con cap phat don vi tai nguyén duoc st dung dé chi bao viéc cap phat don vi tai

nguyén cho tram.

Theo moét cach thirc thuc hién kha thi, truong U-SIG con dugce st dung
dé chi bao sd lugng cac ky hiéu EHT-SIG, va trudng chi bao lugc bo phan dau
con dugce sir dung dé chi bao sb luong cac ngudi duing MU-MIMO. Néi cach khac,
PPDU chi béo ca s6 luong cac ky hiéu EHT-SIG va s6 lugng cac ngudi dung MU-
MIMO. Theo moét cach thure thuc hién kha thi nay, $6 luong cac ky hi¢u EHT-SIG
c6 thé duoc thong béo truc tiép dén tram, sao cho tram c6 thé xac dinh chinh xac

s6 luong céac ky hiéu EHT-SIG.

Vi dy, nhu duoc liét ké trong Bang 5 sau ddy, mdi quan hé anh xa giira
chi s6, mau luge bo, va sb luong cac nguoi duing MU-MIMO c6 thé dugc xac
dinh trude. Khi chi s duge mang trong trudng chi bao lugc bo phan dau 14 0, né
chi bao rang miu lugc bé 1a X111 va sd luong cac ngudi ding MU-MIMO 1a 1.
Khi chi sé dugc mang trong trudng chi bao luge bo phan dau 1a 1, né chi bao rang
ché do lugc bo 1a X111 va s6 lugng cac ngudi dung MU-MIMO 1a 2. Truong hop
trong d6 trudng chi bao luoc bo phan ddu mang chi sé khac ciing twong tu. Chi
tiét khong duoc mo ta lai & ddy. Can luu y ring s6 lugng cac ngudi dung MU-
MIMO tuong ung voi sbchisé 16dén311a1,2,3,..., va 16 theo tht tu tang dan
trong Bang 5. Tuong tu, s6 luong cac ngudi dung MU-MIMO tuong tng véi sb
chisé 32 dén471a 1,2, 3, ..., va 16 1an lugt theo thtr ty ting dan. S6 luong nguoi
dung twong Gmg véi cac chi sb sau 32 dén 47 ciing tuong tu, va chi tiét khong

dugc mo ta & day.
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Bang 5

Chisé | Kich thuéc RU Ché d6 cu thé So luong cac nguoi
dung MU-MIMO

0 484+242 X111 1

1 484+242 X111 2

2 484+242 X111 3

3 484+242 X111 4

4 484+242 X111 5

5 484+242 X111 6

15 484+242 X111 16

16-31 | 484+242 1X11 1-16

32-47 | 484+242 11X1 1-16

4863 | 484+242 111X 1-16

64-79 | 484+996 XX11 1111 1-16

80-95 | 484+996 1IXX 1111 1-16

96-111 |484+996 1111 XX11 1-16

112— 484-+996 1111 11XX 1-16

127
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Chisé | Kich thuéc RU Ché d6 cu thé So luong cac nguoi
dung MU-MIMO

128— 484+242+996 X111 1111 1-16
143

144— 484+242+996 1X11 1111 1-16
159

160— 484+242+996 11X1 1111 1-16
175

176— 484+242+996 111X 1111 1-16
191

192— 484+242+996 1111 X111 1-16
207

208— 484+242+996 1111 1X11 1-16
223

224— 484+242+996 1111 11X1 1-16
239

240— 484+242+996 1111 111X 1-16
255

256— 484+996+996 XXI11 1111 1111 1-16
271

272— 484+996+996 11XX 1111 1111 1-16

287
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Chisé | Kich thuéc RU Ché d6 cu thé So luong cac nguoi
dung MU-MIMO

288— 484+996+996 1111 XX11 1111 1-16

303

304 484+996+996 1111 11XX 1111 1-16

319

320- 484+996+996 1111 1111 XX11 1-16

335

336— 484+996+996 1111 1111 11XX 1-16

351

352— -+996+996 XXXX 1111 1111 1-16

367

368— -+996+996 1111 XXXX 1111 1-16

383

384- -+996+996 XXXX 1111 1111 1-16

399

400— 484+996+996+996 | XX11 1111 1111 1-16

415 1111

416— 484+996+996+996 | 11 XX 1111 1111 1-16

431 1111

432— 484+996+996+996 | 1111 XX11 1111 1-16

447 1111
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Chisd |Kich thuéc RU Ché d6 cu thé So luong cac nguoi
dung MU-MIMO

448— 484+996+996+996 | 1111 11XX 1111 1-16

463 1111

464— 484+996+996+996 | 1111 1111 XX11 1-16

479 1111

480— 484+996+996+996 | 1111 1111 11XX 1-16

495 1111

496— 484+996+996+996 | 1111 1111 1111 1-16

511 XX11

512— 484+996+996+996 | 1111 1111 1111 1-16

527 11XX

528— -+996+996+996 XXXX 1111 1111 1-16

543 1111

544— -+996+996+996 1111 XXXX 1111 1-16

559 1111

560— -+996+996+996 XXXX 1111 1111 1-16

575 1111

576— -+996+996+996 1111 1111 1111 1-16

591 XXXX

Trong chuin 802.11ax, & ché do khong nén, truong HE-SIG-A duogc st
dung dé chi bao s6 luong cac ky hiéu cua trudng HE-SIG-B. O ché d6 nén, truong

HE-SIG-A dugc str dung dé chi bao sb lugng cac ngudi ding MU-MIMO. O ché
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do nén, s6 luong céc ky hiéu trong truong HE-SIG-B dugc tinh toan dua trén $6
luong cac ngudi duing MU-MIMO. Tuy nhién, trong phuong an theo sang ché, do
c6 nhiéu phan doan, nén s6 luong céac ky hiéu cua cac truong EHT-SIG trong cac
phan doan can duoc cin thang. Vi du, bing thong truyén ctia PPDU duoc chia
thanh bbn phan doan. S6 luong cac ky hiéu trong truong EHT-SIG 1 trén phan
doan 1 dén truong EHT-SIG 4 trén phan doan 4 cAn nhat quan. Néu diém truy cap
tinh toan, dya trén sb lugng cac nguoi dung MU-MIMO cua phan doan 1, thi )
lugng céc ky hiéu EHT-SIG 11a 7, diém truy cap tinh toan, dya trén ) lugng céc
ngudi dung MU-MIMO cuia phan doan 2, thi s6 luong cac ky hiéu EHT-SIG 2 1a
5; diém truy cép tinh toan, dua trén s luong cac nguoi dung MU-MIMO ctia phan
doan 3, thi sd lugng céac ky hi¢éu EHT-SIG 3 1a 4; va diém truy cép tinh todn, dua
trén s6 luong cac nguodi dung MU-MIMO cua phan doan 4, thi sb luong céc ky
hiéu EHT-SIG 4 1a 4. Trong truong hop nay, khi diém truy cap tao ra PPDU, dé
can thang s6 luong cac ky hiéu trong truong EHT-SIG 1 dén truong EHT-SIG 4
trén phan doan 4, viéc dém can duoc thue hién ddi véi sd lugng cac ky hi¢u trong
truong EHT-SIG 2 dén truong EHT-SIG 4 dé thu 7 ky hiéu. Sau khi thu nhan
truong EHT-SIG 2, tram trong phan doan 2 tinh toan sb luong cac ky hiéu EHT-
SIG 2 1a 5 dya trén s6 lugng cac ngudi dung MU-MIMO. Thyec té, sé luong céc
ky hiéu EHT-SIG 2 13 7. Tuy nhién, tram ctia phan doan 2 nham lan rang s6 luong
cac ky hi¢u EHT-SIG 2 1a 5. Cac tram trong phan doan 3 va phan doan 4 con xac
dinh sai sb luong cac ky hiéu trong céac truong EHT-SIG cua ching. Do d9, trong
phuong an theo sang ché, s lugng cac ky hiéu EHT-SIG duoc mang trong trudng
U-SIG, va s6 lugng cac ky hiéu EHT-SIG co thé duoc thong bao truc tiép dén

tram, sao cho tram c6 thé x4c dinh chinh xéac s lugng céac ky hiéu EHT-SIG.

Theo mdt cach thure thuc hién kha thi, truong U-SIG con duoc st dung
dé chi bao s6 luong cac ky hiéu EHT-SIG. PPDU con bao gom trudng thir nhat
dugc mang trén phan doan, trong do trudng thir nhat duoc st dung dé chi bao sb
luong cac ngudi ding MU-MIMO. Truong thr nhat khac véi trudng chi bao luge
b6 phan dau. Theo mot cach thirc thuc hién kha thi nay, trudng khac véi trudng

chi bao luge bo phan dau trong PPDU c6 thé duoc st dung dé chi bao sé luong
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cac ngudi dung MU-MIMO. Theo mét cach thic thyc hién kha thi nay, diém truy
cap co thé thong bao truc tiép tram cua s luong céac ky hiéu EHT-SIG, sao cho

tram c6 thé xac dinh chinh xac sb lugng cac ky hiéu EHT-SIG.

Phan trén mo ta rang truong EHT-SIG c6 thé dugc nén theo murc d6 chi
ti€t cua cac phan doan. Phan sau ddy mo ta ndi dung lién quan vé vi€c nén truong

EHT-SIG & mirc do chi tiét ctia toan bo bang thong truyén ciia PPDU.

Theo mot cach thire thuc hién kha thi, néu bang thong truyén cua PPDU
duogc st dung dé truyén khong OFDMA, thi trudng nén chi bao ché do nén. Noi
cach khac, trudng nén chi bao ché d6 nén chi khi toan bo bang thong truyén cua
PPDU dugc sir dung dé truyén da truy cap phan chia theo tan sb khong truc giao
(non - OFDMA). Theo céch nay, cac chi phi bao hiéu khi truyén PPDU dugc giam.
Vi dy, nhu dugce mo ta trén F1G.28, bang thong truyén 320 MHz cua PPDU duoc
cap phat toan bo dén cac tram 1 dén 5 dé truyén MU-MIMO. Tét ca céc trudng
nén trong phan doan 1 dén phan doan 4 chi bao ché d nén, va khong truong nao
trong s6 trudng EHT-SIG 1 trong phan doan 1 dén truong EHT-SIG 4 trong phéan

doan 4 bao gdm truong con cap phat don vi tai nguyén.

Theo mot cach thirc thuc hién kha thi, cac truong EHT-SIG dugc mang
trén nhiéu phan doan ciia PPDU la giéng nhau. Vi du, truong EHT-SIG 1 dén
truong EHT-SIG 4 duoc mé ta trén FIG.28 13 giéng nhau. Duya trén cach thire thuc
hi¢n kha thi nay, cac tram 1 dén 5 thay vao do co thé thu nhan truong EHT-SIG
trén phan doan khac nhau. Diéu nay co thé cai thién d6 6n dinh khi truyén cua

truong EHT-SIG.

Theo mot cach thirc thuc hién kha thi, cac truong EHT-SIG cta phan
doan giéng nhau déu gidng nhau trén cac kénh khac nhau cta phan doan. Vi du,
nhu dugc mo ta trén FIG.28, nd1 dung cua truong EHT-SIG 1 trén kénh 13 dén
kénh 16 12 gibng nhau. Noi dung cua trudng EHT-SIG 2 trén kénh 9 dén kénh 12
1a gibng nhau. Noi dung cua truong EHT-SIG 3 trén kénh 5 dén kénh 8 13 gidng
nhau. N6i dung cta trudng EHT-SIG 4 trén kénh 1 dén kénh 4 13 gidng nhau. Cach
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thire thuc hién kha thi nay c6 thé cai thién d6 6n dinh khi truyén truong EHT-SIG.

Theo mot cach thirc thuc hién kha thi, truong nén chi bao ché d6 nén,
va truong U-SIG con dugc sir dung dé chi bao sé luong cac ngudi ding MU-
MIMO. Theo mdt céach thirc thyc hién kha thi nay, truong U-SIG cua mdi phan
doan chi bao s luong cac ngudi dung MU-MIMO. Theo mét cach thire thue hién
kha thi nay, ) luong cac ky hiéu EHT-SIG c6 thé dugc xac dinh chinh xac dua
trén sb lugng cac ngudi ding MU-MIMO, ma khéng can mang bao hiéu bo sung.

Diéu nay gitip gidm cac chi phi bao hi¢u.

Theo mot cach thirc thuc hién kha thi, truong nén chi bao ché d6 nén,
truong EHT-SIG bao gdm trudng chi bao lugc bod phan dau, va truong chi bao
luoc bo phﬁn dau duoc sir dung dé chi béo tinh trang lugc bd cua bang thong
truyén ctia PPDU. Méi quan h¢ anh xa dugc liét ké trong Bang 3 cé thé dugc st
dung dé chi bao tinh trang luoc bo cia bang thong truyén cia PPDU. Theo mot
cach thie thye hién kha thi nay, bang cach str dung trudng chi bao luge bo phan
dau, thay cho truong con cp phat don vi tai nguyén, dé chi bao viéc cip phat don

vi tai nguyén cho tram gitp giam cac chi phi bao hiéu khi truyén PPDU.

FIG.29 13 so dd gian lugc mo ta cdu tric cta thiét bi truyén thong theo
phuong an cua sang ché. Thiét bi truyén thong duoc mo ta trén FIG.29 c6 thé
duoc tao ciu hinh dé thue hién mot sd hodc tit ca cac chic nang cua diém truy
cap theo phuong an ctia phuong phap duoc mé ta trén FIG.12. Thiét bi c6 thé 1a
diém truy cap, mot thiét bi trong diém truy cap, hoac thiét bi ma c6 thé duoc st
dung cung véi diém truy cap. Thiét bi truyén thong thay vao d6 co thé 1a hé thdng
chip. Thiét bi truyén thong dugc mé ta trén FIG.29 c6 thé bao gdm b truyén
thong 2901 va bo xir Iy 2902. B truyén thong thay vao d6 c6 thé dugc goi 1a don
vi thu phat, hodc bo truyén thong nay bao gé)m don vi thu nhan va don vi guri. Bo

xur ly 2902 dugc tao cAu hinh dé thuc hién xir ly dir ligu.

B6 xur Iy 2902 dugc tao cAu hinh dé tao ra don vi dit liéu giao thuc 16p

vat Iy PPDU, trong d6 biang thong truyén ctia PPDU duoc chia thanh cac phan
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doan. PPDU bao gdm trudng tin hiéu van ning (U-SIG) dugc mang trén phan
doan. Truong U-SIG bao gdém trudng bang thong. Truong bing thong chi bao
bang thong kénh cua don vi tai nguyén duoc cap phat dén tram duoc khoanh ving

trong phan doan. Bo truyén thong 2901 giri PPDU dén tram.

Theo mot cach thirc thuc hién kha thi, PPDU con bao gém truong EHT-
SIG duoc mang trén phan doan. Truong EHT-SIG bao gdm trudng con cip phat
don vi tai nguyén. Bang thong duoc chi bao bai truong bang thong tuong ing véi
s6 lugng cac truong con cp phat don vi tai nguyén duoc bao gdm trong truong
EHT-SIG. Trudng con cip phat don vi tai nguyén dugc sir dung dé chi bao don vi

tai nguyén duogc cap phat dén tram duoc khoanh ving trong phan doan.

Theo mot cach thic thuc hién kha thi, néu bang thong duoc chi bao boi
truong bang thong 1a 40 MHz, thi truong U-SIG va truong EHT-SIG dugc truyén
tai bang thong 40 MHz.

Theo mot cach thic thuc hién kha thi, ¢ thé c6 mot hodc nhiéu tuong
quan sau ddy giira bang thong duoc chi bao bdi trudng bing thong va sd lugng
cac truong con cap phat don vi tai nguyén dugc bao gom trong truong EHT-SIG.
Néu bang thong dugc chi bao bdi truong bang thong 1a 20 MHz, thi sé luong cac
truong con cap phat don vi tai nguyén duoc bao gém trong truong EHT-SIG 14 1.
Néu bang thong dugc chi bao bdi truong bang thong 1a 40 MHz, thi sé luong cac
trudng con cip phat don vi tai nguyén duoc bao gém trong trudng EHT-SIG 14 2.
Néu bang thong dugc chi bao bdi truong bang thong 1a 80 MHz, thi sé luong cac
trudng con cip phat don vi tai nguyén duoc bao gém trong trudng EHT-SIG 14 4.
Néu bang thong duoc chi bao bdi truong bang thong 1a 160 MHz, thi sb lwong cac
truong con cap phat don vi tai nguyén duge bao gdbm trong trudng EHT-SIG 14 8.
Néu bang thong duoc chi bao bai truong bang thong 1a 240 MHz, thi sb lwong cac
truong con cap phat don vi tai nguyén duoc bao gdm trong truong EHT-SIG 1a
12. Néu bang thong dugc chi bao boi truong bang théng 1a 320 MHz, thi s6 lugng
cac trudng con cap phat don vi tai nguyén duoc bao gdm trong truong EHT-SIG

la 16.
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Theo mot cach thire thuc hién kha thi, truong EHT-SIG bao gém truong
chi bao lugc bd ph?m dau, va truong chi bao luge bd phﬁn dau duoc sir dung dé
chi béo tinh trang lugc bo ctia bang thong kénh dugc chi bao boi truong bang

thong.

Theo mot cach thie thuc hién kha thi, truong U-SIG con bao gém
truong nén. Khi trudng nén chi bao ché do nén, truong EHT-SIG bao gém trudng

chi bao luoc bo phan dau.

Theo mot cach thuc thyc hién kha thi, khi tai nguyén cua tram dugc
khoanh ving trong phan doan duoc sir dung dé truyén khong OFDMA, trudng

nén chi bao ché do nén.

Theo moét cach thirc thuc hién kha thi, truong U-SIG con dugce st dung
dé chi bao sb luong cac ky hiéu EHT-SIG. Trudng chi bao lugc bé phan dau con
duogc sir dung dé chi bao s6 lugng cac ngudi dung da dau vao da dau ra da nguoi

dung (MU-MIMO).

Theo mdt cach thure thuc hién kha thi, truong U-SIG con duoc st dung
dé chi bao s6 luong cac ky hiéu EHT-SIG. PPDU con bao gom trudng thir nhat
dugc mang trén phan doan, trong do trudng thi nhat duoc st dung dé chi bao sb
luong cac ngudi dung da dau vao da dau ra da ngudi dung (MU-MIMO). Truong

thir nhat nay khac véi truong chi bao luoc bo phan dau.

Theo mot cach thire thuc hién kha thi, PPDU con bao gém truong EHT-
SIG duoc mang trén phan doan. Truong U-SIG con bao gdm truong nén. Néu
bing thong truyén ctia PPDU dugc st dung dé truyén khong OFDMA, thi trudng

nén chi bao ché do nén.

Theo mdt cach thirc thuc hién kha thi, néu trudng nén chi bao ché do
nén, thi truong U-SIG con duoc st dung dé chi bao sb luong cac ngudi dung da
dau vao da dau ra da nguoi ding (MU-MIMO).

Theo mdt cach thirc thuc hién kha thi, néu trudng nén chi bao ché do
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nén, thi truong EHT-SIG bao gdm trudng chi bao luge bo phan dau, va trudng chi
béo luge bo phan dau nay duoc sir dung dé chi bao tinh trang luge bo cia bang

thong truyén cua PPDU.

Theo mot cach thire thuc hi¢n kha thi, cac truong EHT-SIG dugc mang
trén nhiéu phan doan ctia PPDU 14 giéng nhau.

FIG.29 14 so do gian lugc md ta ciu triic cia thiét bi truyén thong theo
phuong an cua sang ché. Thiét bi truyén thong duoc mé ta trén FIG.29 c6 thé
duoc tao ciu hinh dé thuc hién mot sd hodc tat ca cic chic nang cua diém truy
cap theo phuong an ctia phuong phap duoc mé ta trén FIG.12. Thiét bi c6 thé 1a
tram, mot thiét bi trong tram, hodc thiét bi ma c6 thé dugce sir dung cung voi tram.
Ngoai ra thiét bi truyén thong thay vao d6 c6 thé 1a hé thong chip. Thiét bi truyén
thong dugc mo ta trén FIG.29 c6 thé bao gdm bo truyén thong 2901 va bo xur Iy
2902. Bo truyén thong thay vao do co thé duoc goi 1a don vi thu phat, hoac bo
truyén thong nay bao gém don vi thu nhan va don vi gtri. BO xur 1y 2902 dugc tao

cAu hinh dé thyc hién xur 1y dir liéu.

B0 truyén thong 2901 thu nhan don vi dit liéu giao thirc 16p vat Iy PPDU
dugc giri boi diém truy cap boi diém truy cap, trong d6 bang thong truyén cua
PPDU duoc chia thanh céc phan doan. PPDU bao gom trudng tin hiéu van ning
(U-SIG) dugc mang trén phan doan. Truong U-SIG bao gdom trudong bang thong,
va truong bang thong nay chi bao bang thong kénh ctia don vi tai nguyén dugc
cap phat dén tram dugc khoanh ving trong phan doan. Bo xir Iy 2902 xé4c dinh
bing thong kénh cua don vi tai nguyén duogc cip phat dua trén trudng U-SIG dugc

thu nhan.

Theo mot cach thiurc thuc hién kha thi, PPDU con bao gém truong EHT-
SIG dugc mang trén phan doan. Truong EHT-SIG bao gdm truong con cap phat
don vi tai nguyén. Bang thong duogc chi bao bdi truong bang thong tuong g voi
s6 lugng cac truong con cp phat don vi tai nguyén duoc bao gdm trong truong

EHT-SIG. Trudng con cip phat don vi tai nguyén duogc sir dung dé chi bao don vi
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tai nguyén duogc cap phat dén tram duoc khoanh ving trong phan doan.

Theo mét cach thirc thuc hién kha thi, néu bang thong dugc chi bao bdi
truong bang thong 13 40 MHz, thi truong U-SIG va truong EHT-SIG dugc truyén
tai bang thong 40 MHz.

Theo mot cach thic thuc hién kha thi, ¢ thé c6 mot hodc nhiéu tuong
quan sau ddy giira bang thong duoc chi bao bdi trudng bing thong va sd lugng
cac truong con cap phat don vi tai nguyén dugc bao gém trong trudng EHT-SIG.
Néu bang thong dugc chi bao bdi truong bang thong 1a 20 MHz, thi sé luong cac
trudng con cip phat don vi tai nguyén duoc bao gém trong trudng EHT-SIG 1a 1.
Néu bang thong dugc chi bao bdi truong bang thong 1a 40 MHz, thi sé luong cac
truong con cap phat don vi tai nguyén duoc bao gém trong truong EHT-SIG 14 2.
Néu bang thong dugc chi bao bdi truong bang thong 1a 80 MHz, thi sé luong cac
truong con cap phat don vi tai nguyén duoc bao gém trong truong EHT-SIG 14 4.
Néu bang thong duoc chi bao bdi truong bang thong 1a 160 MHz, thi sb luong cac
trudng con cip phat don vi tai nguyén duoc bao gém trong trudng EHT-SIG 14 8.
Néu bang thong duoc chi béo bdi truong bang thong 1a 240 MHz, thi sb luong cac
trudng con cap phat don vi tai nguyén dugc bao gdm trong truong EHT-SIG 1a
12. Néu bang thong dugc chi bao boi truong bang thong 1a 320 MHz, thi s6 lugng
cac trudng con cap phat don vi tai nguyén duoc bao gdm trong truong EHT-SIG
la 16.

Theo mdt cach thirc thyc hién kha thi, truong EHT-SIG bao gom truong
chi bao lugc bo phan dau, va trudng chi bao luge bé phan dau nay duoc st dung
dé chi bao tinh trang lugc bo cua bang thong kénh duoc chi bao boi truong bang

thong.

Theo mot cach thirc thuc hién kha thi, truong U-SIG con bao gém
truong nén. Khi trudong nén chi bao ché do nén, truong EHT-SIG bao gém trudng
chi bao luoc bo phan dau.

Theo mdt cach thic thuc hién kha thi, khi tai nguyén cua tram duoc
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khoanh ving trong phan doan duoc sir dung dé truyén khong OFDMA, trudng

nén chi bao ché do nén.

Theo mot cach thirc thuc hién kha thi, truong U-SIG con dugce st dung
dé chi bao sb luong cac ky hiéu EHT-SIG. Trudng chi bao lugc bé phan dau con
duogc sir dung dé chi bao s6 lugng cac ngudi dung da dau vao da dau ra da nguoi

dung (MU-MIMO).

Theo mdt cach thure thuc hién kha thi, truong U-SIG con duoc st dung
dé chi bao s6 luong cac ky hiéu EHT-SIG. PPDU con bao gom trudng thir nhat
dugc mang trén phan doan, trong d6 trudng thir nhat duoc st dung dé chi bao sb
lwong cac ngudi dung da dau vao da dau ra da ngudi dung (MU-MIMO). Trudng

thir nhat nay khac véi truong chi bao luoc bo phan dau.

Theo mot cach thire thuc hién kha thi, PPDU con bao gém truong EHT-
SIG duoc mang trén phan doan. Truong U-SIG con bao gdm truong nén. Néu
bang thong truyén ciia PPDU dugc st dung dé truyén khong OFDMA, thi trudng

nén chi bao ché do nén.

Theo mdt cach thirc thuc hién kha thi, néu trudng nén chi bao ché do
nén, thi truong U-SIG con duoc st dung dé chi bao sb luong cac ngudi dung da

dau vao da dau ra da nguoi ding (MU-MIMO).

Theo mdt cach thirc thuc hién kha thi, néu trudng nén chi bao ché do
nén, thi truong EHT-SIG bao gdm trudng chi bao luge bo phan dau, va trudng chi
bao luoc bd phén dau nay dugc su dung dé chi bao tinh trang lugc bo cuia bang

thong truyén cua PPDU.

Theo mdt cach thire thuc hi¢n kha thi, cac truong EHT-SIG dugc mang
trén nhiéu phan doan ctia PPDU 14 giéng nhau.

FIG.30a md ta thiét b truyén thong 300 theo phuong an cua sang ché.
Thiét bi truyén thong duoc tao céu hinh dé thue hién cac chic nang cua tram hoac

diém truy cdp trong phuong an cta phuong phap duoc mé ta trén FIG.12. Thiét
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bi 6 thé 13 tram hodc diém truy cép, hodc thiét bi c6 thé 1a thiét bi dugc sir dung
trong tram hoac thiét bi duoc st dung trong diém truy cap. Thiét bi duoc st dung
trong tram c6 thé 1a hé thong chip trong tram hoc chip trong tram. Thiét bi duoc
str dung trong diém truy cap c6 thé 12 hé théng chip trong diém truy cap hodc chip
trong diém truy cap. Hé thong chip co thé bao gom chip, hodc c6 thé bao gom

chip va thanh phan riéng biét khac.

Thiét bj truyén thong 300 bao gé)m it nhat mot bo xu 1y 3020, duoc tao
c4u hinh dé thuc hién chuc nang xu 1y dir li¢u ctia tram hodc diém truy cap trong
phuong phap chi bao biang thong da duoc dé cap & trén dugc ing dung trong mang

cuc bo khong day theo sang ché.

Thiét bi 300 co thé con bao gdm giao dién truyén thong 3010, duoc tao
cAu hinh dé thuc hién hoat dong thu phat ctia tram hodac diém truy cap trong
phuong phép chi bao bang thong da dugc dé cap ¢ trén duoc tmg dung trong mang

cuc bo khong day theo sang ché.

Trong cac phuong an theo sang ché, giao dién truyén thong co thé 1a bo
thu phat, mach, kénh truyén, modun, hodc giao dién truyén thong dang khac. Giao
dién truyén théng dugc tao cdu hinh dé truyén thong voi thiét bi khac théng qua
phuong tién truyén. Vi du, giao dién truyén thong 3010 duoc st dung bai thiét bi
trong thiét bi 300 dé truyén thong vai thiét bi khac. B xtr Iy 3020 thu nhéan va giri
dir liéu thong qua giao di¢n truyén thong 3010, va dugc tao cAu hinh dé thyc hién

phuong phap theo cac phuong an cta phuong phap da dugc dé cap o trén.

Thiét bi 300 c6 thé con bao gé)m it nhat mot bé nhd 3030, duoc tao ciu
hinh dé luu trit cac 1énh chuong trinh va/hoac dir liéu. B nhé 3030 dugc ghép
nbi vai bd xir 1y 3020. Viéc ghép ndi duoc mé ta trong phuong an theo sang ché
c6 thé 13 ghép nbi gian tiép hodc két ndi truyén thong giira cac thiét bi, cac don vi,
hodc cac mdédun ¢ dang dién, dang co hoc, hoac dang khac. Viéc ghép ndi duoc
st dung cho vi¢c trao doi thong tin gitia cac thiét bi, cac don vi, hodc cac modun.

Bo xir Iy 3020 c6 thé két hop voi bo nhd 3030. Bo xir 1y 3020 c6 thé thue thi cac
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1énh chuong trinh dugc luu trit trong bd nhé 3030. [t nhat mot trong s6 it nhat mot

bd nhé o thé duge bao gdm trong bd xur 1y.

Trong phuong 4n theo sang ché, phuong tién két néi cu thé gilta giao
dién truyén thong 3010, bo xur 1y 3020, va bd nhd 3030 khong bi gio1 han. Trong
phuong 4n theo sang ché, bo nhd 3030, bo xtr Iy 3020, va giao dién truyén thong
3010 duoc két ndi thong qua kénh truyén 3040 trén FIG.30a, va kénh truyén nay
duogc thé hién bang duong nét dam trén FIG.30a. Cach két ni gitra cac thanh phan
khac dugc mé ta bang so dd, va khong bi gidi han ¢ d6. Kénh truyén c6 thé duoc
phan loai thanh kénh truyén dia chi, kénh truyén dur liéu, kénh truyén dir liéu
truyén thong, va tuong tu. pé dé dang biéu dién, chi mét duong nét dam duoc su
dung dé thé hién kénh truyén trén FIG.30a, nhung diéu nay khong c6 nghia 14 chi

c6 mot kénh truyén hoac chi mot loai kénh truyén.

Khi thiét bi 300 cu thé 1a thiét bi dugc sir dung trong tram hodc diém
truy cap, vi dy, khi thiét bi 300 cu thé 1a chip hodc h¢ théng chip, giao dién truyén
thong 3010 cé thé xuét ra hodc thu nhan tin hiéu dai géc. Khi thiét bi 300 cu thé
13 tram hodc diém truy cap, giao dién truyén thong 3010 cé thé xuét ra hoic duoc
thu nhan tin hiéu tdn s v6 tuyén. Trong cac phuong an theo sang ché, bd xu 1y c6
thé 14 bo xtr Iy da dung, bo xur 1y tin hiéu k¥ thuat s, mach tich hop danh riéng
cho tng dung, mang luan 1y c¢6 trudng kha chuong hodc thiét bi logic c¢6 thé 1ap
trinh dugc khac, thiét bi logic céng hoac bong ban dan riéng biét, hodc thanh phﬁn
phﬁn cung riéng biét, va co thé thyuc hién hodc thuc thi cac phuong phép, cac budc,
va cac so dd khdi logic duoc tiét 16 trong cac phuong an theo sang ché. BO xu 1y
da ning co6 thé 1a bo vi xir 1y, bat ky bo xtr 1y thong thudng nao, hodc tuong tu.
Céc budc ciia phuong phap duoc tiét 10 dua vao cac phuong an theo sang ché co
thé duoc thuc hién mot cach truc tiép bo1 bo xur ly phﬁn cung, hodc co thé dugc
thuc hién bang cach sir dung két hop cuia phan cimg trong bo xtr Iy va modun phan

meém.

Vi dy, FIG.30b 13 so do gian lugc mo ta cAu tric cta tram 3000 khac

theo phuong an ctia sang ché. Tram c6 thé thuc hién céac thao tac dugc thuc hién
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béi1 tram trén FIG.12.

Pé dé& mo ta, FIG.30b chi mo ta cac thanh phﬁn chinh cua tram. Nhu
duoc mo ta trén FIG.30b, tram 3000 bao gém bd xur 1y, bd nhd, mach tan sd vo
tuyén, anten, va thiét bi dau vao/dau ra. Bo xur 1y chu yéu dugce tao cAu hinh dé xur
1y giao thuc truyén thong va dir liéu truyén thong, diéu khién toan bo tram, thuc
thi chuong trinh phan mém, va xu 1y dir liéu ciia chuong trinh phan mém. Vi du,
bo xur ly hd tro tram dé thuc hién céc thao tac duoc thuc hién boi tram theo quy
trinh duoc mé ta trén FIG.12. Bo nhd cha yéu duoc tao cau hinh dé luu trir chuong
trinh phﬁn mém va dit liéu. Mach tan s vo tuyén chu yéu duoc tao ciu hinh cho
chuyén dbi giira tin hiéu dai gbc va tin hiéu tin sb v6 tuyén, va xur 1y tin hiéu tan
sb6 voO tuyén. Anten chu yéu dugc tao cau hinh dé thu nhan va gui tin hiéu tan sb
vo tuyén theo dang séng dién tir. Tram 3000 co thé con bao gém thiét bi dau
vao/dau ra dé thu nhan dir liéu dugce nhip vao boi ngudi dung va xuét ra dir liéu
cho nguoi dung, vi dy, man hinh cdm rng, man hinh hién thi, hodc ban phim. Can
luu y rfmg mét sd kiéu tram c6 thé khong duoc dé xuit cho thiét bi dau vao/dau

ra.

Sau khi bat ngué)n tram, b xu ly co thé doc chuong trinh phﬁn mém
trong bo luu trit, phan tich ct phap va thuc thi cac 1énh cua chuong trinh phan
mém, va xir 1y dit liéu cua chuong trinh phan mém. Khi dir liéu can duoc gui
khong day, bo xir Iy xuét ra tin hiéu dai gbc dén mach tan sb vo tuyén sau khi thuc
hién xtr 1y dai gdc trén dit liéu s& duoc glri. Mach tin s6 vo tuyén giri tin hiéu tan
$6 vo tuyén, thu duoc b?mg cach thuc hién xtr Iy tan sb voO tuyén trén tin hiéu dai
géc, theo dang song dién tir thong qua anten. Khi dir liéu dugc giri dén tram, mach
tan s6 vo tuyén thu nhan tin hiéu tin s6 vo tuyén thong qua anten, chuyén doi tin
hiéu tan sb vo tuyén thanh tin hiéu dai géc, va xudt ra tin hiéu dai géc dén bo xur
Iy. B xtr Iy chuyén d6i tin hiéu dai gc thanh dit lidu dé xir 1y.

Nguoi ¢6 hiéu biét trung binh trong linh vuc ¢6 thé hiéu rang dé d& mo
ta, FIG.30b chi mo6 td mdt bd nhd va mot b xur 1y. Tram thuc té ¢ thé bao gém
nhiéu bo xtr Iy va bd nhé. Bo nhé ¢ thé con duoc goi 1a phuong tién luu trit, thiét
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bi luu trit, hodc tuong tu. Diéu nay khong bi gidi han trong phuong an theo sang

ché.

Theo cach thuc thuc hién tiiy chon, bd xir Iy ¢6 thé bao gom bo xir 1y
dai gbc va b xtr 1y trung tdm (central processing unit, CPU). Bo xir Iy dai gbc
chu yéu dugc tao cau hinh dé xir Iy giao thirc truyén thong va dit liéu truyén thong.
CPU chu yéu duoc tao cau hinh dé: diéu khién toan bo tram, thuc thi chuong trinh
phan mém, va xu 1y dit liéu cta chuong trinh phan mém. Theo cach tiy chon, bd
xtr Iy thay vao d6 co6 thé 1a bo xtr Iy mang (network processor, NP) hodc két hop
ctia CPU va NP. Bo xtr Iy ¢6 thé con bao gdm phén cimg chip. Phan cimg chip co
thé 1a mach tich hop tmg dung riéng (application-specific integrated circuit, ASIC),
thiét b logic c6 thé 1ap trinh duge (programmable logic device, PLD), hoic két
hop gita chiing. PLD c¢6 thé 1a thiét bi logic phirc hop c6 thé 1ap trinh duoc
(complex programmable logic device, CPLD), mang cong lap trinh duoc dang
truong (field-programmable gate array, FPGA), logic mang chung (generic array
logic, GAL), hoic bat ky két hop ndo cta chung. Bo nhé ¢6 thé bao gdm bd nhé
kha bién (volatile memory) chang han nhu bd nhé truy cap ngiu nhién (random-
access memory, RAM). B6 nhd thay vao d6 c6 thé bao gdm bd nhé ¢ dinh (non-
volatile memory) chang han nhu bo nhé chép (flash memory), 6 dia ctimg (hard
disk drive, HDD), hoic 6 dia ban dan (solid-state drive, SSD). Bo nhd thay vao

do co thé bao gom két hop cua cac dang da duogc dé cap & trén cua cac bd nho.

Vi duy, trong phuong an theo sang ché, nhu dugc mo ta trén FIG.30b,
anten va mach tdn s6 vo tuyén c6 chirc ning thu phét c6 thé dugc xem nhu thiét
bi truyén thong 3001 cua tram 3000, va bd xt Iy ¢6 chirc ning xtr Iy ¢6 thé dugc

xem nhu bg xtr 1y 3002 cua tram 3000.

Thiét bi truyén thong 3001 thay vao d6 c6 thé dugc goi 1a bo thu phat,
thiét bi thu phat, don vi thu phat, hoic twong t, va duoc tao cau hinh dé thuc hién
chtrc nang thu phat. Theo cach tity chon, thanh phan cia thiét bi truyén thong 3001
dé thuc hién chuc nang thu nhan cé thé duoc xem nhu don vi thu nhan, va thanh

phan ciia thiét bi truyén thong 3001 dé thuc hién chic niang giri c6 thé dugce xem
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nhu don vi giri. Noi cach khac, thiét bi truyén théng 3001 bao gébm don vi thu
nhan va don vi gui. Vi dy, don vi thu nhéan cé thé con duoc goila thiét bi thu nhan,
bd thu nhan, mach thu nhan, hodc tuong tu; va don vi gui co6 thé duoc goi la thiét

bi truyén, bd truyén, mach truyén, hoac tuong tu.

Theo mdt s6 phuong an, thiét bi truyén thong 3001 va don vi xur 1y 3002
c6 thé duge tich hop vao mot thiét bi, hodc co thé duge phan chia dudi dang cac
thiét bi khac nhau. Ngoai ra, bd xir Iy va bo nhd c6 thé dugce tich hop thanh mot

thiét bi, hodc c6 thé dugc phan chia dudi dang céc thiét bi khac nhau.

Thiét bi truyén thong 3001 co thé duoc tao cAu hinh dé thue hién hoat
dong thu phat ctia tram theo phuong an da duoc dé cap ¢ trén. Pon vi xtr Iy 3002
6 thé duogc tao cau hinh dé thuc hién hoat dong xu 1y dit 1i€u cta tram theo cac

phuong an da duoc dé cap ¢ trén.

Phuong an theo sang ché dé xuit phuong tién luu trir co thé doc duoc
bang may tinh. Phuong tién luu trit c6 thé doc dugc bang may tinh nay luu trit cac
1énh. Khi céac 1énh dugc chay trén may tinh, cac 1énh nay dugc tao cAu hinh dé
thuc hién phuong phap duoc thuc hién béi tram theo cac phuong an da dugc dé

cap o trén.

Phuong an theo sang ché dé xuit phuong tién luu trir co thé doc duoc
bang may tinh. Phuong tién luu trit c6 thé doc dugc bang may tinh nay luu trit cac
1énh. Khi céac 1énh dugc chay trén may tinh, cac 1énh nay dugc tao cAu hinh dé
thuc hién phuong phap dugc thuc hién boi diém truy cap theo cac phuong an da

dugc dé cap & trén.

Phuong 4n theo sang ché con dé xuat san phdm chwong trinh may tinh.
Khi san pham chuong trinh may tinh chay trén b xir 1y, san pham chuong trinh
may tinh nay duoc tao cAu hinh dé thyc hién phuong phap dugc thuc hién béi

tram theo cac phuong an da dugc deé cap o trén.

Phuong 4n theo sang ché con dé xuat san pham chuong trinh may tinh.
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Khi san phdm chuwong trinh may tinh chay trén bo xtr 1y, san phim chuong trinh
may tinh nay duoc tao cAu hinh dé thyc hién phuong phdp dugc thuc hién béi

diém truy cap theo cac phuong an di dugc dé cap o trén.

Dua trén ciing mot khai niém sang ché, nguyén 1y giai quyét cac van dé
ctia thiét bi dugc dé xuat trong phuong an theo sang ché ciing twong tu véi nguyén
Iy ctia phwong an ctia phuong phap theo sang ché. Do d6, ddi véi cach thire thyc
hién cua thiét bi, tham chiéu dén céch thirc thuc hién cua céc phuong phap. pé

mo ta ngén gon, chi tiét khong dugc mo ta lai ¢ day.

Can luu y rang, dbi v6i phan mo ta tom tat, cac phuong an da duge dé
cap ¢ trén duoc thé hién dudi dang két hop cua chudi hanh dong. Tuy nhién, nguoi
c6 hiéu biét trung binh trong linh vuc can hiéu rang sang ché khong bi gidi han
bo1 thtr tu mo ta cua cac hoat dong, do theo sang ché, cac bude co thé duoc thue
hién theo thir ty khac hoac déng thoi. Nguoi co hiéu biét trung binh trong linh vuc
can hiéu rd rang cac hoat dong lién quan va cac médun khong nhat thiét phai co

trong sang ché.

Phan mo ta ciia cac phuong an dugc dé xuat trong sang ché co thé vién
dan dén nhau, va phan mé ta cua cic phuong 4n c6 cac trong tim khac nhau. Déi
v6i phan khong duge mé ta trong phwong 4n, xem phan mo ta lién quan trong
phuong an khac. Dé d& mo ta va ngan gon, ddi véi cac chirc ning va cac budc
duoc thue hién cta cac thiét bi va cac bod phan duogc dé xuét trong cac phuong an
theo sang ché, xem phan mo ta lién quan trong cac phuong an ctiia phuong phap
theo sang ché. C6 thé thyc hién tham chiéu, két hop hodc tham chiéu 1dn nhau

giita cac phuong an ctia phuong phéap va giita cic phuong an cua thiét bi.

Cudi cung, can luu y rang cac phuong an da duoc dé cap 6 trén chi nham
muc dich mé ta cac giai phap k¥ thut cta sang ché ngoai trir gidi han sang ché.
Mac du sang ché dugc mé ta chi tiét dua vao céc phuong an da duoc dé cap o trén,
nhung ngudi ¢ hiéu biét trung binh trong linh vuc can hiéu rang van co thé thuc

hién cac sira d6i ddi cho cac giai phap k¥ thuat dugc mo ta trong cac phuong an
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da dugc dé cap o trén hoac thuc hién cac thay thé tuong duong cho mat s6 hodc
tat ca cac dic diém ky thuat cta ching, ma khong di chéch khoi pham vi cua céc

giai phéap k¥ thuat theo cac phuong an ctia sang ché.
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YEU CAU BAO HQ
1. Thiét bi truyén thong, trong d6 thiét bi ndy bao gém:

bd x1r ly, co cAu tric dé tao ra don vi dit liéu giao thuc 1op vat ly (PPDU -
physical layer protocol data unit), trong d6 PPDU bao gdm trudng tin hiéu van
nang (U-SIG - universal signal) va truong tin hi¢u thong lugng cuc cao (EHT-SIG
- extremely high throughput-signal), bang thong truyén ctia PPDU duoc st dung
cho viéc truyén khong phai da truy nhap phan chia theo tin sé truc giao (non-
OFDMA - non-orthogonal frequency division multiple access), truong U-SIG chi
béo sb lwong ky hiéu EHT-SIG, trong d6 trudng EHT-SIG bao gém truong ma chi
béo s lwong nguoi dung da dau vao-da dau ra da ngudi ding (MU-MIMO); va

bd truyén thong, ¢6 cau trac dé giri PPDU tdi tram.

2. Thiét bi theo diém 1, trong d6 truong EHT-SIG khong bao gdm trudng con cap

phat don vi tai nguyén.

3. Thiét bi theo diém 1 hodc 2, trong d6 bang thong truyén cua PPDU dugc chia
thanh nhiéu phan doan, trong d6 truong U-SIG va trudng EHT-SIG dugc mang

trén it nhat mot phan doan trong sb nhiéu phan doan.

4. Thiét bi theo diém 3, trong d6 cac truong EHT-SIG dugc mang trén cac phan
doan khac nhau trong PPDU 14 gidng nhau.

5. Thiét bi theo diém 3, trong d6 cac truong EHT-SIG dugc mang trén cac kénh
khac nhau trong cung phan doan trong PPDU 1a giéng nhau, trong d6 mdi kénh
cua céc kénh khéc nhau la 20MHz.

6. Thiét b theo diém bt ky trong s cac diém 3 dén 5, trong d6 it nhat mot phan

doan trong sd cac phan doan 13 80MHz.
7. Thiét bi truyén thong, trong d6 thiét bi nay bao gom:

b truyén théng, c¢6 ciu tric dé thu don vi dir liéu giao thire 16p vat Iy (PPDU
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- physical layer protocol data unit), trong d6 PPDU bao gém trudng tin hiéu van
nang (U-SIG - universal signal) va truong tin hi¢u thong luong cuc cao (EHT-SIG
- extremely high throughput-signal), bang thong truyén ctia PPDU duoc st dung
cho viéc truyén khong phai da truy nhap phan chia theo tin sé truc giao (non-
OFDMA - non-orthogonal frequency division multiple access), truong U-SIG chi
bao s6 luong ky hiéu EHT-SIG, trong d6 truong EHT-SIG bao gdm truong ma chi
béo s luong nguoi dung da dau vao-da dau ra da ngudi ding (MU-MIMO).

8. Thiét bi theo diém 7, trong d6 thiét bi ndy con bao gdm:

bo xu ly, co cAu tric dé xac dinh sd luong ky hiéu EHT-SIG va ) luong
ngudi ding MU-MIMO dua trén trudong U-SIG va truong EHT-SIG mot cach 1an
luot.

9. Thiét b theo diém 7 hoic 8, trong d6 truong EHT-SIG khong bao gdm trudng

con cap phat don vi tai nguyén.

10. Thiét bi theo diém bat ky trong s6 cac diém 7 dén 9, trong d6 bang thong
truyén ciia PPDU duogc chia thanh nhiéu phan doan, trong d6 truong U-SIG va

truong EHT-SIG duoc mang trén it nhat mot phan doan trong s6 nhiéu phan doan.

11. Thiét b theo diém 10, trong d6 cac trudong EHT-SIG duoc mang trén cic phan
doan khac nhau trong PPDU 14 gidng nhau.

12. Thiét bi theo diém 10, trong d6 cac truong EHT-SIG duoc mang trén cac kénh
khac nhau trong cung phan doan trong PPDU 1a giéng nhau, trong d6 mdi kénh
cua céc kénh khéc nhau la 20MHz.

13. Thiét bi theo diém bt ky trong sé cac diém 10 dén 12, trong d6 it nhat mot

phan doan trong sb cac phan doan 1a SOMHz.
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Trudng con cip phat
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RU 242-séng mang con | Mang con trung tam doan cu6i | trong -song

61 mang con sO 1
FIG. 7
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Diém truy
cap

FIG.

Diém truy cap

1201: Piém truy cap tao ra PPDU trong dé
bang thong truyén cia PPDU dugc chia
thanh céc lat, PPDU bao gém truong U-SIG
duoc mang trén lat, va truong U-SIG bao
gbm trudng bing thong, va truong bang
thong chi bdo bang thong kénh ctia don vi tai
nguyén duge cip phéat dén tram duoc khoanh
vung trong lat

1202: Gui PPDU

Tram 2

11

Tram

FIG.

L

1203: Tram xé4c dinh bang thong kénh cua
don vi tai nguyén dugc cap phat dua trén
truong U-SIG dugc thu nhan

12
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