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(21) 1-2022-06551

(57) Sang ché d& cap dén phuong phép truyén dir liéu va thiét bi lién quan.
Phuong phap bao gébm: Thiét bi mang tao khéi dir liéu giao thic 16p vat ly
(physical layer protocol data unit, PPDU) thir nhit. PPDU thtt nhit bao gdm
truong bao hi€u da nang (universal-Signaling, U-SIG) thi nhit va truong bao
hiéu — thong lugng cuc cao (extremely high throughput-Signaling, EHT-SIG)
thir nhét, tdng ctia sé luong bit thong tin ciia trurong U-SIG thir nhit va sé lugng
bit thong tin cia truong EHT-SIG thtr nht nhé hon hodc bing 78 bit thong tin,
va it nhit mot trudng trong trudmg U-SIG thir nhét va truong EHT-SIG thir nhét
bao gbm truong chi bao dinh danh, trong d6 trudng chi bao dinh danh dugc st
dung dé nhén dién duy nhit mot tram. Thiét bj mang giri PPDU thir nhit duoc
ma ho4 dén tram. Theo ca’ich nay, cac phu tai chi bao c6 thé duogc giam, va trudng
U-SIG thir nhat va truong EHT-SIG thir nhit ¢6 thé mang nhiéu thong tin hon.
Sang ché c6 thé duge 4p dung cho hé thdng mang cuc bd khong day hd trg giao
thirc EHT khong ddy thé hé tiép theo ctia IEEE 802.11, tirc 13, céc giao thirc
802.11 ching han 802.11be.
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Linh vwe ky thuit dwoc dé cap
Sang ché @& cap dén linh vuc cong nghé mang cuc bd khong ddy (wireless
local area network, WLAN), va cu thé 13, dén phuong phéap truyén dir liéu va

thiét bi lién quan.

Tinh trang k§ thuit ciia sing ché

Theo k¥ thuat d4 biét, trong kich ban trong d6 thiét bi mang thure hién truyén
don nguoi ding (Single User, SU), khéi dir lidu giao thic 16p vat Iy (Physical
Protocol Data Unit, PPDU) dugc truyén béi thiét bi mang dén tram (station, STA)
bao gém phén mao dau ké thira, truong bao hiéu hiéu suét cao A (High Efficient
SIG A, HE-SIG-A), va dit li¢u. Trong kich ban trong d6 thiét bi mang thyc hién
truyén da nguoi dung (Multiple User, MU), PPDU duoc truyén béi thiét bi mang
dén tram (station, STA) bao gém ph?ln mao dau ké thira, HE-SIG-A, HE-SIG-B,
va dit liéu. HE-SIG-A va HE-SIG-B chi b4o thong tin bao hiéu can dé giai diéu
bién truong dir lidu tiép theo. C6 thé biét ring PPDU duoc truyén bai thiét bi
mang bao gdm HE-SIG-B chi trong kich ban truyén MU. Két qua 13, STA cén str
dung hai chinh sach nhan khac nhau dang ké @ nhan PPDU trong kich ban
truyén SU va PPDU trong kich ban truyén MU. Ngoai ra, s6 luong bit ctia HE-
SIG-A bi gi¢i han. Két qua 13, trong kich ban SU, théng tin duoc mang trong
HE-SIG-A bi gi6i han.

Ban chét ky thuit ciia sing ché

Sang ché dé cap dén phliong phap truyén dir liéu va thiét bi lién quan, sao
cho truong bio hiéu trong PPDU ¢6 thé mang nhiéu thong tin hon.

Theo khia canh thtr nhét, cach thuc hién sang ché dé cip dén phuong phap

truyén dir liéu. Phuong phap bao gdm:
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Thiét bi mang tao PPDU thu nhét, trong d6 PPDU thit nhét bao gbm trudng
U-SIG thir nht va truong EHT-SIG thit nhat, va téng cla s6 lugng bit thong tin
cia truong U-SIG thir nhét va s§ lugng bit thong tin clia trudng EHT-SIG thi
nhét nhé hon hodc bang 78 bit thong tin.

Thiét bi mang giri PPDU th& nhit dugc ma hod dén tram.

Trudng U-SIG thir nhét va trudng EHT-SIG thir nhét thoa man it nhit mot
trong céac thong tin sau: .

ft nhat mot ciia truomg U-SIG thir nhét va truong EHT-SIG thir nhét bao gdm
trurong chi bao dinh danh, trong d6 trudng chi béo dinh danh dugc su dung dé
nhén dién duy nhét mot tram, ching han, trudng chi bédo dinh danh dugc st dung
dé nhan dién duy nhét mdt tram trong tip hop dich vu co ban (Basic Service Set,
BSS) bao gdm thiét bi mang;

truomg U-SIG thr nhét hodc trudng EHT-SIG thé nhét bao gdm trudng chi
béo dinh dang PPDU, va trudng chi béo dinh dang PPDU chiém nhiéu hon 1 bit
thong tin; hodc

trudmg chi bao giai didu bién thir nhit bao gdm trudng chi bio sir dung lai
khong gian.

Theo cach nay, giai phéap k¥ thuét cua cach thuc hién cua sang ché c6 thé dam
bao rang tong ciia sb lugng bit thong tin cua truong U-SIG tha nhét va sb lugng
bit thong tin cta trudng EHT-SIG thir nhit nhd hon hogc bang 78 bit thong tin.
Diéu ndy giam cac phu tai chi béo. Ngoai ra, trudng U-SIG thir nhit va truong
EHT-SIG thit nhit c6 thé mang nhiéu thong tin hon ma khéng ting cac phu tai
chi béo.

Cin luu ¥ ring cac tén ciia truong EHT-SIG tht nhat va truong EHT-SIG tha
hai theo cach thuc hién séng ché duoc x4c dinh theo chudn 802.11be. Céc tén
cua truong EHT-SIG thir nhét va trudng EHT-SIG th{ hai theo cach thyc hién
sang ché co thé theo cach khac 1a céc tén cta céac truong SIG lién quan & cac
phién ban chuén khac. Truong EHT-SIG thé nhét va truong EHT-SIG thir hai
theo cach thuc hién cia sang ché khong bi gi¢i han & céc trudng SIG lién quan
dén chudn 802.11be. Truong EHT-SIG thir nhit va truong EHT-SIG thir hai theo

c4ch thuc hién sang ché c¢6 thé dugc sir dung dé chi bao céc truong SIG lién quan
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dén phién ban chuin bt ky.

Cu thé 14, theo cach thuc hién kha thi, it nhét mot truong trong truomg U-SIG
thi nhét va truomg EHT-SIG thir nhét bao gdm trudng chi bao dinh danh. Trudng
chi b4o dinh danh la dinh danh lién két (Association Identifier, AID) dé nhén
dién duy nh4t mot tram trong BSS bao gbm thiét bi mang. Theo c4ch nay, truong
chi bao dinh danh dugc bao gdbm trong PPDU thir nhét duge ma hoé c6 thé chi
bao duy nhat mot STA. STA c6 thé nhan biét, tir truong U-SIG thit nhat va trudng
EHT-SIG thi nhét, liéu PPDU thtt nhat duge ma hoé duge truyén dén STA, ma
khong tiép tuc nhan trudng dir liu phin mao dau tiép theo. Diéu nay giam tiéu
thu c6ng suit cia STA. Ngoai ra, thdm chi néu trudng dir lidu sau truong U-SIG
thtr nhit va truong dit lidu sau trudng EHT-SIG thir nhét khong dugc nhan diing,
do STA c6 th8 xéc dinh, dira trén truong U-SIG thi nhét va trudong EHT-SIG thir
nhét, ring PPDU thi nhat dugc truyén dén STA, STA c6 thé thuc hién tiép nhin
két hop céc yéu cdu lip lai tu dong lai (Hybrid Automatic Repeat Request,
HARQ) dua trén phién truyén lai tiép theo. Ngoai ra, thiét bi bén thir ba c6 thé
biét v& bd giri va bd nhan cia PPDU tha nhit ma khong gdy can nhiu véi thiét
bi dang thuc hién truyén. Diéu nay giap thiét bi bén th ba thuc hién 14p lich.

Theo céch thuc hién kha thi khac, truong chi bdo dinh dang PPDU va duoc
bao gdm trong trudng U-SIG tha nhét hodc truong EHT-SIG thtr nhit chiém
nhiéu hon 1 bit théng tin. Trong trudng hop nay, so véi giai phép trong d6 chi
m&t bit thong tin bi chiém dé chi bao dinh dang PPDU, theo céach thuc hién séng
ché, truomg chi bao dinh dang PPDU chiém nhiéu hon 1 bit théng tin. Theo cach
nay, trudng chi bao dinh dang PPDU c¢6 thé mang nhiéu thong tin hon, sao cho
c6 thé hd trg nhiéu chirc nang hon.

Truong chi bao dinh dang PPDU c6 thé chi bao dinh dang PPDU va chi bdo
rang ché d6 truyén la truyén SU hodc MU. Theo céch nay, khi nhén trudong U-
SIG ciia (N—1) bit thong tin thir nhat, STA c6 thé x4c dinh liéu truyén SU hozc
truyén MU duogc thuc hién, va sit dung chinh sach nhén tuong tmg.

Chiang han, truong chi béo dinh dang PPDU ¢6 thé con bao gbm théng tin chi
béo ring kich béan truyén 1a SU, da truy nhép phén chia tan s6 phi truc giao MU
(MU non-orthogonal frequency division multiple, MU non-OFDMA), hodc MU
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OFDMA; c6 thé con bao gdm thong tin chi bao khung dua trén kich hoat (trigger
based, TB); va co thé con bao gém thong tin chi bao liéu c6 thyc hién loai bod
hay khong.

Theo cach thuc hién kha thi khéc nira, truong U-SIG thi nhét hodc truong
EHT-SIG thit nhit bao gdm trudng chi bao st dung lai khong gian. Diéu nay ¢
thé hd trg chirc ning tai st dung khéng gian.

Mbt cach tuy chon, chiéu dai cla trudng chi bo téi sir dung khong gian bing
2 bit thong tin. Truong chi béo tai str dung khong gian co thé chi bao mot trong
bén muc tin sau: muc tin dé chin tai st dung khong gian dugc tham sb hoa
(Parameterized Spatial reuse DISALLOW, PSR_DISALLOW), muc tin dé chan
truyén tai sir dung khong gian (SR_RESTRICTED), muyc tin dé 1am tr& truyén
tai sir dung khong gian '(SR_DELAY), va muc tin dé chin ca tai sit dung khong
gian dira trén PSR va t4i sit dung khong gian dya trén viéc phat hién gdbi (Packet
Detection) — tip hop dich vu co ban chdng 14n (Overlapping Basic Service Set,
OBSS) nhém (group) phi SR. Trudng chi bdo tdi sir dung khong gian dugc sir
dung bdi STA dé thuc hién chirc ning tai sit dung (spatial reuse, SR) twong Umg.

Theo mot sb cach thuc hién, chiéu dai ctia truomg U-SIG thir hai cia PPDU
thr hai khéng dugec ma hoa bang sd luong bit thong tin cia truong U-SIG thi
nhét, va ca sb luong bit thong tin ciia truong U-SIG tht nhat 1an s6 luong bit
thong ﬁn cta truong U-SIG thit hai nho hon hodc bang 52 bit thong tin. PPDU
thtr nhat dugc truyén béi thiét bi mang dén mot STA khi thiét bi mang thyc hién
truyén don nguoi dung, va PPDU thir hai dugc truyén boi thiét bi mang dén céac
STA khi thiét bi mang thyc hién truyén da ngudi ding. Trong trudng hop nay, sb
luong bit thong tin ctia trudng U-SIG thi nhét trong PPDU thir nhit dugc truyén
b&i thiét bi mang dén STA trong kich ban SU bing sb lugng bit thong tin cua
trudng U-SIG thit hai trong PPDU thtr hai dugc truyén boi thiét bi mang trong
kich ban MU. Pidu ndy c6 thé gitip giam khéc biét gitta chinh sach nhan dé nhan
trrong U-SIG thtr nhét béi STA trong kich ban SU va chinh sach nhan € nhan
trurong U-SIG th hai béi STA trong kich ban MU, va gitip STA nhan truong U-
SIG trong céc kich ban khéc nhau.

Theo mét s6 cach thuc hién, truong U-SIG thit nhét va truong EHT-SIG thi
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nhat bao gdm trudong chi bdo dinh danh. Truong chi bdo dinh danh bao gbm
trudng phu chi bio thir nhét va truong phu chi bao thir hai. Truong U-SIG thir
nhét bao gdm trudng phu chi bao thir nhét, va truong EHT-SIG tht nhit bao gdm
trudng phu chi bao thi hai. Theo cach nay, cac Bit thong tin ranh rdi trong trudng
U-SIG thir nhét va truomg EHT-SIG thir nhit dugc sit dung dy du, nho d6 tranh
trudong hop trong do sd luong bit thong tin trong truong U-SIG thit nhét hoic
trrong EHT-SIG thir nhét duoc ting 1én do dinh danh STA duy nhét cin dugc
chi béo.

Theo mot sb cach thuc hién, bit thong tin bat ddu cia trudng phu chi bao thi
nhét 12 bit thong tin thit N cia treong U-SIG tha nhéit, va loai truong cua (N-1)
bit thong tin thir nhét ciia trudng U-SIG thir nhat mot céch twong tng gibng nhu
loai trudong cia (N—1) bit thong tin thir nhét cia trLrémg U-SIG th( hai, trong dé
N 12 s§ nguyén duong 16n hon 1 va nho hon 35. Theo céch nay, khi STA nhén
treong U-SIG thir nhét trong kich ban SU va nhéan truong U-SIG thir hai trong
kich ban MU, chinh sach tuong tir dugc st dung @ nhan c4c phéan thir nhat ctia
bit thong tin. Diéu nay gitp gidm khéc biét giita céc chinh sach nhén dé nhén
truomg U-SIG boi STA trong céc kich ban khac nhau, va giip STA nhén va giai
diéu bién PPDU.

Theo mdt sb cach thyc hién, loai trudng cia (N-1) bit thong tin thtr nhét cta
trudng U-SIG thtr nhat va loai truong ciia (N-1) bit thong tin thit nht cta trudng
U-SIG thtr hai bao gdm mdt hodc nhiéu trudng trong cac trudng sau: trudng chi
béo phién ban 16p vat ly, trudng chi bdo UL/DL, trudng chi bao mau BSS, trudng
chi bao TXOP, truong chi bdo bang thong, truong chi bao dinh dang PPDU,
trrong chi bao ma hoa khéi khong gian - thdi gian, trudong chi bdo st dung lai
khong gian, trudng chi béo khoang bao vé (guard interval, GI) va kich thudc
~ truomg EHT-LT, trudong chi bdo doan ky hiu bd sung kiém tra chén 1é mat do
thap, truong chi béo hé s6 dém hiéu chinh 15i tién tiép chuyén, trudng chi béo
dinh huéng mo rdng goi, va trudng chi béo loai bo phan mao dau.

Theo mdt sd cach thuc hién, truong EHT-SIG th hai cia PPDU thtr hai
khong dugc ma hod bao gbm trudong chi bao dinh danh tram, trong d6 loai truong

cia truong di sau trudng phu chi béo thir hai va cla truong EHT-SIG tha nhét
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gidng nhu loai trudong cia truong di sau truong chi b4o dinh danh tram va cia
truomg EHT-SIG thit hai. Theo c4ch nay, khi STA nhén truong U-SIG tha nhét
trong kich ban SU va nhén trudong U-SIG thi hai trong kich ban MU, chinh sach
twong tr dugce sir dung dé nhan bit thong tin tiép sau céc trudng chi bao dinh
danh tram. Didu nay gitp gidm khac biét gilta céc chinh sach nhén dé nhan
truong U-SIG boi STA trong céc kich ban khéc nhau, va giup STA nhén va giai
didu bién PPDU.

Theo mdt sb cach thuc hién, loai trudng cla truong tiép sau truong phu chi
bao thit hai va cta truong EHT-SIG tha nhét va loai trudng cla truong tiép sau
truong chi bdo dinh danh tram va cua truong EHT-SIG thir hai bao gé)m mot hodc
nhidu trudong trong céc trudng sau: trudng chi bdo s6 luong dong khong gian -
- thoi gian, chu ky tiép dau ngén (midamble), va Doppler, trudng chi bao tao chum,
truong chi bao thay ddi chum, trudmg chi bao phuong tién diu bién va ma hoa
(modulation and coding scheme, MCS) va li¢u c6 stt dung diéu bién kénh mang
kép, va trudong chi bdo ma hoa.

Theo mot s6 cach thuc hién, bit thdng tin bat dau cua truong phu chi béo thi
nhét 12 bit thong tin tht N ciia truong U-SIG th nhat, va loai trudng cla trudng
di sau bit thong tin thir N va ctia truong U-SIG thir hai va loai truong cua trudng
1 truée trudmg chi bao dinh danh tram va ca truong EHT-SIG thir hai bao gdm
mdt hodc nhidu trudng trong cac truong sau: trudng chi béo sb luong ky hiéu
trudomg EHT-SIG hodc s6 luong nguoi dung cong nghé nhidu ddu vao nhiéu dau
ra nhidu nguoi diing (multi-user multiple-input multiple-output, MU MIMO),
trudng chi bao MCS trudong EHT-SIG va ligu c6 si dung diéu bién kénh mang
kép, trurong chi bdo sb lugng ky hiéu trudng thong lugng cuc cao- huén luyén
dai (extremely high throughput-long training field, EHT-LTF), chu ky tiép dau
ngan, va Doppler, truong chi bdo phén phdi khéi tai nguyén, trudmg chi béo loai
b6 phan mao dau, va trudng chi bao khéi tai nguyén 26 4m trung tdm (Center
26-tone Resource unit, Center 26-tone RU).

Theo mot sb cach thuc hién, truong chi bao s6 luong ky hi¢u EHT-LTF, chu
ky tiép dau ngan, va Doppler 1a chudi thit nht, trong d6 nhém chudi thir nhét
bao gdm chudi thit nhét chi bao rang Doppler khong tdn tai, chudi thir nhat chi
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béos sb lugng ky hidu EHT-LTF, va m&i chudi trong nhom chudi thir nhat twong
ng v6i mot sb lwgng ky hiéu EHT-LTF; trudng chi bao s6 luong ky hiéu EHT-
LTF, chu k¥ tiép ddu ngan, va Doppler 12 chudi tht hai, trong d¢6 nhém chudi thir
hai bao gém chudi thr hai chi béo rang Doppler ton tai va chu ky tiép dau ngén
12 chu ki thtr nhét, chudi thir hai chi bao sb luong ky hiéu EHT-LTF, va mbi
chudi trong nhém chudi thir hai twong tng véi mot s6 luong ky hiéu EHT-LTF;
hodc trurong chi bao sb lugng ky hiéu EHT-LTF, chu ky tiép ddu ngén, va Doppler
13 chudi thir ba, trong d6 nhém chudi thi ba bao gbm chudi thtr ba chi béo ring
Doppler t6n tai va chu ky tiép ddu ngén 14 chu ky thir hai, chudi thir ba chi bao
s6 luong ky hiéu EHT-LTF, va mdi chudi trong nhém chudi th ba twong ng
v6i mot s6 luong ky hiéu EHT-LTF.

Theo céch nay, bit thong tin dugc luu lai theo cach néu trén, sao cho truong
EHT-SIG thi nhét va truong EHT-SIG thit hai c6 thé mang nhiéu théng tin hon.

Theo khia canh thir hai, cach thuc hién sang ché @ cap dén phuong phap
truyén dir liéu. Phuong phép bao gém: Thiét bi mang tao PPDU, va thiét bi mang
truyén PPDU dén tram. PPDU bao gdm truong EHT-SIG, va truong EHT-SIG
bao gdm trudng chi bédo s6 luong ky hiéu EHT-LTF, chu ky tiép dau ngin, va
Doppler. Trudng chi bdo s6 luong ky hiéu EHT-LTF, chu ky tiép dau ngan, va
Doppler 12 chubi thit nhét, trong d6 nhém chudi thi nhét bao gbm chubi thir nhat
chi bao rang Doppler khong tdn tai, chudi thir nhét chi bdo s6 luong ky hiéu
EHT-LTF, va mdi chudi trong nhém chudi thit nhét trong tng véi mot sb luong
ky hiéu EHT-LTF; truong chi bao s6 luong ky hiéu EHT-LTF, chu ky tiép dau
ngén, va Doppler 14 chudi tht hai, trong d6 nhém chudi thtr hai bao gbm chudi
thir hai chi bao ring Doppler ton tai va chu ky tiép dau ngén 14 chu ky thir nhét,
chudi thit hai chi bao sb luong ky hiéu EHT-LTF, va mdi chubi trong nhém chudi
thir hai twong tng véi mot sd luong ky hiéu EHT-LTF; hodc truong chi bdo sb
luong ky hiéu EHT-LTF, chu ky tiép dau ngén, va Doppler 1a chudi tht ba, trong

d6 nhém chudi thir ba bao gdbm chudi thir ba chi bao rang Doppler ton tai va chu

ky tiép dAu ngén 1a chu ky thir hai, chudi thir ba chi béo s6 lugng ky hiéu EHT-

LTF, va mbi chudi trong nhém chudi thir ba twong Gng v6i mot s6 lwong ky hiéu

EHT-LTF. Trong truong hop nay, nhom chudi bao gdm chudi dugc st dung dé
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chi bao Doppler va chu ky tiép dau ngén, va gia tri ca chudi chi béo sb lugng
ky hiéu EHT-LTF. Didu nay c6 thé tiét kiém bit thong tin d€ chi bao Doppler va
chu ky tiép dau ngan.

Theo khia canh thir ba, cach thuc hién sang ché d& cép dén phuong phép
truyén dit liéu. Phuong phép bao gbm: Thiét bi mang tao PPDU, va thiét bi mang
truyén PPDU dén tram. Bang thong dé giri PPDU 16n hon 20MHz, va bang thong
bao gdm bing thong thanh phéan thir nhét va bang thong thanh phéan thit hai. Bang
thong thanh phan thit nhit mang kénh ndi dung thtr nhét cta truong EHT-SIG
ciia PPDU, va bang thong thanh phén thr hai mang kénh ndi dung thir hai cta
truong EHT-SIG. Bit thong tin thir i dén bit thong tin tht j ctia kénh ndi dung
th(t nhit mang truong ngudi ding, va trudng cla (i-1) bit thong tin thir nhét cla
kénh ndi dung thir nhit gibng nhu trudng cia (i-1) bit théng tin thir nhat cla
kénh n6i dung thit hai; hodc bit thong tin thir i dén bit thong tin thi j cia kénh
noi dung thir nhit mang trudng chi bio clp phét khéi tai nguyén va trudng ngudi
diing, va trudng ctia (i-1) bit thong tin thir nhit ctia kénh ndi dung thit nhét gidng
nhu trudng cua (i-1) bit thong tin thi nhét ctia kénh ndi dung thir hai. Ca i 1anj
ddu1a sé nguyén duong, va i <j. Trudng cia (i-1) bit thong tin thit nhit clia kénh
noi dung thtr nhit va truong ciia (i-1) bit thdng tin thir nhét cta kénh ndi dung
thir hai c¢6 thé duoc hidu 1a cac truong tran U-SIG. Trong truong hop nay, cac
trudng tran U-SIG dugc sao chép va dugc truyén trén kénh ndi dung thir nhit va
kénh noi dung thir hai, sao cho ¢o thé ting xac suit nhan ding STA.

Theo khia canh thir tu, cich thuc hién sang ché d& cap dén phuong phép
truyén dir 1iéu. Phuong phép bao gém: Thiét bi mang tao PPDU, va thiét bi mang
truyén PPDU dén tram. Bang thong dé giri PPDU 16n hon 20 MHz, va bang
thong bao gébm bang thong thanh phan tht nhét va bang thong thanh phan tha
hai. Bang thong thanh phan thir nhét mang kénh ndi dung thr nhit cia truong
EHT-SIG ctia PPDU, va bang thong thanh phan thir hai mang kénh néi dung thit
hai cua trudng EHT-SIG. Bit thong tin thir i dén bit thong tin tht j cia kénh ndi
dung thtr nhit mang truong ngudi ding, va bit thong tin thir 1 dén bit théng tin
thir j cta kénh ndi dung thir hai mang truong dém, trong d6 caillnj déu la s&

nguyén duong, va i < j. Theo cach nay, chidu dai ctia kénh ndi dung thir nhat
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gibng nhu chidu dai ctia kénh ni dung thtr hai. Diéu nay gitp STA nhan kénh
ndi dung thir nhét va kénh nodi dung thtr hai. Ngoai ra, STA c6 thé khong doc
trrong dém nay, sao cho co6 thé don gian hod qua trinh doc cia STA.

Theo khia canh thir ndm, cach thuc hién sang ché @ cap dén phuong phap
truyén dir liéu. Phuong phap bao g@)m: Thiét bi mang tao PPDU, va thiét bi mang
truyén PPDU dén tram. Bang thong dé giri PPDU 16n hon 20MHz, va bang thong
bao gdm bang thong thanh phan thir nhit va bang thong thanh phén thi hai. Bing
thong thanh phan thr nhét mang kénh ndi dung thir nhét cia truong EHT-SIG
cta PPDU, va biang thong thanh phén thir hai mang kénh ni dung thir hai cua
truong EHT-SIG. Kénh néi dung thir nhit bao gdm truong ngudi dung phuy thi
nhét, kénh nodi dung thir hai bao gbm truong ngudi dung phy thir hai, va truong
ngudi dung cia ngudi dung thir nhit bao gbm truong ngudi ding phu thir nhét
va trurong ngudi dfmg phu thit hai. Ttrc 13, theo cach thuc hién nay, mot phin cia
truong ngudi dung clia cung ngudi dung duoc truyén trén kénh ndi dung thir nhat,
va phén con lai dugc truyén trén kénh ndi dung tht hai. Theo cach nay, s luong
bit thong tin dé truyén trudng ngudi ding cd thé duoc ting, sao cho nhiéu thong
tin hon ¢6 thé dugc truyén.

Theo khia canh thir sdu, cach thuc hién sang ché @& cap dén phuong phap
truyén dit liéu. Phuong phap bao g@)m: Thiét bi mang tao PPDU, va thiét bi mang
truyén PPDU dén tram. Bing thong dé gtri PPDU 16n hon 20 MHz, va bang
thdng bao gdbm bing thong thanh phin thir nhit va bang thong thanh phén tha
hai. Bang thong thanh phén thir nhit mang kénh noi dung thir nhit clia trudng
EHT-SIG ctua PPDU, va bang thong thanh phén thir hai mang kénh ndi dung thr
hai ctia truong EHT-SIG. Trudng ngudi ding cua kénh ndi dung thir nhét gibng
nhur trrong ngudi ding cta kénh ndi dung thi hai. Trong trudng hop nay, cac
truong nguoi dung dugce sao chép va duge truyén trén kénh noi dung thi nhét va
kénh ndi dung thir hai, sao cho co thé ting x4c sudt nhan ding STA, va c6 thé
cai thién d90 tin cay.

Theo khia canh thir bay, cach thuc hién sang ché @& cap dén phuong phéap
-~ truyén dir liéu. Phuong phép bao gbm:

Tram nhan PPDU thu nhét duoc truyén boi thiét bi mang, va
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STA gidi ma PPDU thir nhét dé thu duge PPDU thét nhét dugc giai ma. PPDU
thir nhit dugc giai ma bao gdm trurong U-SIG thir nhét va truong EHT-SIG tht
nhét, va tdng cia sd lrgng bit thong tin cia truong U-SIG thir nhét and s6 lugng
bit théng tin cita trrdng EHT-SIG thtr nhat nho hon hoge bing 78 bit thong tin.

Truong U-SIG thir nhat va trudng EHT-SIG thir nhét thoa mén it nhit mot
trong cac trudong sau:

ft nhat mét cta trudng U-SIG tha nhét va truong EHT-SIG thir nhét bao gbm
truong chi bao dinh danh, trong d6 trudng chi bao dinh danh duge st dung dé
nhén dién duy nhit mot tram, chéng han, truong chi bao dinh danh duoc sir dung
dé nhén dién duy nhét mot tram trong tap dich vu co ban (Basic Service Set, BSS)
bao gém thiét bi mang;

trromg U-SIG thi nhat hogc truong EHT-SIG thir nhét bao gdm trudng chi
béo dinh dang PPDU, va trudng chi béo dinh dang PPDU chiém nhiéu hon 1 bit
thong tin; hodc

trudmg chi bdo giai didu bién thtr nhét bao gdm trudmg chi bdo sir dung lai
khong gian.

Theo cach nay, giai phap k§ thuét ctia cach thyc hién cua sang ché c6 thé dam
bao ring téng cua sb lugng bit thong tin cia treong U-SIG th nhéit va s6 lugng
bit thong tin ctia trudng EHT-SIG thir nhit nhé hon hodc bang 78 bit thong tin.
Piéu nay giam cac phu tai chi bdo. Ngoai ra, truong U-SIG tht nhét va trudng
EHT-SIG thit nhét c6 thé mang nhiéu thong tin hon ma khoéng tang cac phu tai
chi bao, sao cho STA c6 thé thu dugc nhiéu thong tin hon tir truong U-SIG thi
nhét va truong EHT-SIG thi nhét.

Cu thé 13, theo cach thuc hién kha thi, it nhét mdt cia trudng U-SIG thi nhét
va truong EHT-SIG thi nhét bao gdm trudng chi bdo dinh danh. Truong chi bdo
dinh danh 12 dinh danh lién két (Association Identifier, AID) d¢ nhan dién duy
nh4t mot tram trong BSS bao gém thiét bi mang. Theo cach nay, truong chi bao
dinh danh dugc bao gdm trong PPDU thtr nhit dugc ma hoa co thé chi bao duy
nhat mot STA. STA c6 thé nhan biét, tir truong U-SIG tht nhat va truong EHT-
SIG thir nhat, liéu PPDU thir nhét dugc ma hoa dugc truyén dén STA, ma khong

tiép tuc nhan truong dit liéu phan mao dAu tiép theo. Didu nay giam tiéu thu cong
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suét cia STA. Ngoai ra, thAm chi néu truong dit lidu sau truong U-SIG tha nhét
va truedng dit liéu sau truong EHT-SIG thu nhét khong dugc nhan ding, do STA
c6 thé xac dinh, dua trén trudng U-SIG thi nhét va trudng EHT-SIG thir nhét,
ring PPDU thir nhét duoc truyén dén STA, STA c6 thé thyuc hién tiép nhan ket
hop céc yéu cAu Iap lai tw dong lai (Hybrid Automatic Repeat Request, HARQ)
dira trén phién truyén lai tiép theo. Ngoai ra, thiét bi bén tht ba c6 thé biét v& bo
glri va by nhén cia PPDU thir nhét ma khong gdy can nhiéu véi thiét bi dang
thyc hién truyén. Diéu nay gitp thiét bi bén thir ba thyc hién 1ap lich.

Theo cach thuc hién kha thi khac, truong chi bdo dinh dang PPDU va dugc
bao gdm trong trudng U-SIG thir nhét hodc truomg EHT-SIG thu nhit chiém
nhidu hon 1 bit thong tin. Trong trudng hgp ndy, so v6i gidi phép trong dé chi
mot bit thong tin bi chiém d& chi bao dinh dang PPDU, theo cach thuc hién sing
ché, truomg chi bao dinh dang PPDU chiém nhiéu hon 1 bit thong tin. Theo cch
ndy, truong chi bao dinh dang PPDU c¢6 thé mang nhiéu thong tin hon, sao cho
c6 thé hS tro nhiéu chirc nang hon.

Trudng chi bao dinh dang PPDU ¢6 thé chi bao dinh dang PPDU va chi bdo
rang ché do truyén 1a truyén SU hodc MU. Theo céch nay, khi nhén truong U-
SIG ¢6 (N—1) bit théng tin thir nhat, STA ¢6 thé xac dinh liéu phién truyén SU
hoc truyén MU duge thuc hién, va st dung chinh sach tiép nhan twong mg.

Ching han, trudng chi bao dinh dang PPDU ¢6 thé con bao gdm thong tin chi
bao ring kich ban truyén 1a SU, MU phi OFDMA, hodc MU OFDMA; c6 thé
con bao gdm thong tin chi bao khung TB; va c6 thé con bao gdm thong tin chi
b4o liéu thuc hién loai bo.

Theo céach thuc hién kha thi khéc nita, truong U-SIG thi nhét hoic trudng
EHT-SIG thtt nhét bao gdm trudng chi bao sir dung lai khong gian. Diéu nay co
thé hd trg chirc ning tai st dung khong gian.

Mot céach tuy chon, chiéu dai cta trudng chi bdo tai st dung khong gian 1a 2
bit théng tin. Trudong chi béo tai sir dung khong gian c6 thé chi bao mot trong
bdn muc tin sau: muc tin dé chin tai st dung khong gian dugc tham s6 hoa
(Parameterized Spatial reuse DISALLOW, PSR_DISALLOW), muc tin dé chin
truyén tai sir dung khong gian (SR_RESTRICTED), myc tin dé 1am tr& truyén

11

11/97



52150

tai sir dung khong gian (SR_DELAY), va myc tin dé chin ca tai st dung khong
gian dya trén PSR 14n téi sir dung khong gian dya trén viéc phat hién goéi OBSS
nh6m phi SR. Trudng chi béo tai sir dung khong gian dugc sir dung bdi STA dé
thure hién chirc ning tai st dung khong gian tuong tng.

Theo mdt sb cach thure hién, chiéu dai ctia trudng U-SIG thir hai trong PPDU
thir hai dugc giai ma bang s6 lugng bit thong tin cia trudng U-SIG thi nhét, va
c4 sb luong bit thong tin cia truong U-SIG thir nhét 13n sb lugng bit thong tin
ciia trudmg U-SIG thit hai nhd hon hodc bang 52 bit thong tin. PPDU thu nhét
dugce truyén béi thiét bi mang dén mot STA khi thiét bi mang thuc hién truyén
don nguoi dang, va PPDU thir hai dugc truyén béi thiét bi mang dén cac STA
khi thiét bi mang thuc hién truyén da nguoi dung. Trong trudng hop nay, s6
luong bit thong tin cua truong U-SIG thi nhét trong PPDU thir nhét dwoc truyén
b&i thibt bi mang dén STA trong kich ban SU bang s luong bit thong tin clia
trudng U-SIG thtt hai trong PPDU thir hai dugc truyén béi thiét bi mang trong
kich ban MU. Pidu niy c6 thé gitip gidm khac biét gitra chinh sach nhin dé nhan
treong U-SIG thu nhét bai STA trong kich ban SU va chinh sdch nhén dé nhan
truomg U-SIG tht hai béi STA trong kich ban MU, va gitp STA nhén truong U-
SIG trong céac kich ban khéc nhau.

Theo mot s& cach thuc hién, truong U-SIG thir nht va truong EHT-SIG thi
nhit bao gdm trudng chi béo dinh danh. Trudng chi bao dinh danh bao gdm
trudng phu chi béo thir nhét va truong phu chi béo thir hai. Truong U-SIG thir
nhét bao gdm trudng phu chi bdo thi nhét, va truong EHT-SIG tht nhét bao gdm
tredng phu chi bao th hai. Theo cich nay, cac bit thong tin ranh rdi in truong
U-SIG thit nhét va truong EHT-SIG thi nhét duge st dung ddy du, nho d6 tranh
trudng hop trong do sb lugng bit thong tin trong trudng U-SIG tha nhéit hozc
trudong EHT-SIG thir nhét dugc ting 1én do dinh danh STA duy nhét cin dugc
chi bao.

Theo mot sb cach thuc hién, bit thong tin bat dau cua trudng phu chi béo thir
nhét 12 bit thong tin tht N ctia truong U-SIG thi nhét, va loai truong cia(N-1)
bit thong tin tha nhét cta truomg U-SIG thi nhéit mot cach tuong ing gidng nhu
loai trudong cua(N-1) bit thong tin thi nhét cua trudng U-SIG thir hai, trong d6

12

12/97



52150

N 14 s6 nguyén duong 16n hon 1 va nhé hon 35. Theo cach nay, khi STA nhan
treong U-SIG thir nhét trong kich ban SU va nhén truong U-SIG thir hai trong
kich ban MU, chinh sach tuong tur dugc sur dung dé nhén cac ph?\n thr nhét cua
bit thong tin. Piéu nay gitip gidm khac biét giita cac chinh sach nhan dé nhan
trrong U-SIG boi STA trong céc kich ban khac nhau, va gitp STA nhén va giai
diéu bién PPDU.

Theo mot sd cach thuc hién, loai trudong ctia (N-1) bit thong tin thi nhét clia
trudng U-SIG thir nhit va loai truong ctia (N-1) bit thong tin thtr nhét cta truong
U-SIG thtr hai bao gdm mot hoic nhiéu truong trong cac trudng sau: trudng chi
bao phién ban 16p vat ly, truong chi bdo UL/DL, trudng chi bao mau BSS, truong
chi béo TXOP, truong chi bao bing thong, trudng chi béo dinh dang PPDU,
trudng chi bdo ma hod khéi khong gian - thdi gian, trudng chi bdo st dung lai
khong gian, trudng chi bao GI va kich thuéc EHT-LTF, truong chi bao doan ky
hiéu bd sung kiém tra chén 1é¢ mat do thép, truong chi bdo hé sb6 dém tién FEC,
trurdng chi béo dinh huéng md rong gbi, va trudng chi bao loai bo phén mao dau.

Theo mét s cach thuc hién, truong EHT-SIG thir hai cia PPDU th hai
khong dugc ma hod bao gbm trudng chi bao dinh danh tram, trong d¢ loai trudng
cia truong di sau trudng phu chi bao thir hai va cia truong EHT-SIG tha nhét
gibng nhu loai trudng clia trudng di sau trudng chi bdo dinh danh tram va cua
truong EHT-SIG tht hai. Theo cach nay, khi STA nhén truong U-SIG thir nhét
trong kich ban SU va nhan trudng U-SIG thi hai trong kich ban MU, chinh sach
tuong tu dugc su dung dé nhan bit thong tin di sau trudng chi bao cic dinh danh
tram. Diéu nay gitp giam khac biét gifta cac chinh sach nhén dé nhan truong U-
SIG béi STA trong cac kich ban khéc nhau, va giap STA nhén va giai diéu bién
PPDU.

Theo mot sb cach thuc hién, loai truong cia truong tiép sau truong phu chi
bao thir hai va cta truong EHT-SIG thir nhét va loai trudng cia trudng tiép sau
trrong chi bao dinh danh tram va cua truong EHT-SIG tha hai bao gém mot hodc
nhiu trudng trong céc trudng sau: trudng chi bdo s6 luong dong khong gian -
thdi gian, chu ky tiép dau ngan, va Doppler, trudng chi bdo tao chum, trudng chi

béo thay dbi chim, trudng chi bao MCS va liu c6 st dung diéu bién kénh mang
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kép, va truong chi bdo ma hod.

Theo mdt s cach thuc hién, bit thong tin bt ddu cla trudng phu chi bao thir
nhit 12 bit thong tin thit N ctia trudong U-SIG thi nhat, va loai trudng cla truong
di sau bit théng tin thir N va cua trudng U-SIG thir hai va loai trudng cua truong
dimg truée trudng chi bao dinh danh tram va cia truong EHT-SIG tht hai bao
gbm mot hodc nhiéu trurong trong céc trudng sau: truong chi bao sé luong ky
hiéu truong EHT-SIG hodc s6 lugng ngudi dung cdng nghé MU MIMO, truong
chi bdo MCS truong EHT-SIG va liéu c6 sir dung diéu bién kénh mang kép,
trurdong chi bao sb luong ky hiéu EHT-LTF, chu ky tiép dau ngin, va Doppler,
truong chi bédo phin phéi khéi tai nguyén, trudng chi bao loai bd phin mao dau,
va trudng chi bdo RU 26 dm trung tdm.

Theo mét sb cach thud hién, truong chi béo s6 lwong ky hiéu EHT-LTF, chu
ky tiép dau ngin, va Doppler 14 chudi thit nhét, trong d6 nhém chudi thir nhét
bao gdm chudi thir nhét chi bao rang Doppler khong tdn tai, chudi thit nhét chi
béo s6 lugng ky hiéu EHT-LTF, va mdi chudi trong nhém chudi thir nhat trong
ng véi mot sd lugng ky hieu EHT-LTF; trudong chi béo s6 luong ky hiéu EHT-
LTF, chu ky tiép d4u ngén, va Doppler 12 chudi thi hai, trong d6 nhém chudi thie
hai bao gdm chudi thir hai chi béo ring Doppler ton tai va chu ky tiép d4u ngén
14 chu ki thtr nhét, chudi thir hai chi bdo s6 lrong ky hiéu EHT-LTF, va mbi
chudi trong nhém chudi thtr hai tuong tng véi mot sé lwong ky hiéu EHT-LTF;
hodc trudng chi bao s6 lugng ky hiéu EHT-LTF, chu ky tiép d4u ngan, va Doppler
1a chudi thit ba, trong d6 nhém chudi thit ba bao gdm chudi thir ba chi bao ring
Doppler ton tai va chu ky tiép ddu ngan 1a chu ky tht hai, chudi thir ba chi bao
sb lugng ky hiéu EHT-LTF, va mdi chudi trong nhém chudi thit ba twong Ung
v&i mot s6 luong ky hiéu EHT-LTF.

Theo cach nay, bit thong tin dugc luu lai theo cach néu trén, sao cho truong
EHT-SIG thir nhit va trudng EHT-SIG tht hai co thé mang nhiéu thong tin hon,
va STA thu dugc nhiéu thong tin hon.

Theo khia canh thir tam, cach thuc hién sing ché further provides phuong
phép truyén dir liéu. Phuong phép bao gdm:

Tram nhan PPDU duoc truyén béi thiét bi mang.

14

14/97



52150

PPDU bao gdm trudng EHT-SIG, va trudng EHT-SIG bao gém trudng chi
béo sb luong ky hiéu EHT-LTF, chu ky tiép dau ngan, va Doppler. Trudng chi
béo sb lugng ky hiéu EHT-LTF, chu ky tiép ddu ngan, va Doppler 1a chudi thir
nhét, trong d6 nhém chudi thie nhit bao gdm chudi thir nhét chi bao rang Doppler
khéng t3n tai, chudi thir nhat chi béo sé lugng ky hiéu EHT-LTF, va méi chubi
trong nhém chudi thit nhét tuong tmg v6i mot s6 lugng ky hiéu EHT-LTF; truong
chi bao sb luong ky hiéu EHT-LTF, chu ky tiép diu ngan, va Doppler 1a chudi
thi hai, trong d6 nhém chudi thi hai bao gdm chudi thr hai chi bao rang Doppler
tdn tai va chu k¥ tiép du ngén 14 chu ky thir nht, chudi thit hai chi béo sb lugng
ky hiéu EHT-LTF, va mdi chudi trong nhém chudi thtr hai tuong tng véi mot sb
lrong ky hiéu EHT-LTF; hodc trudng chi bao sb lugng ky hiéu EHT-LTF, chu
ky tiép dAu ngén, va Doppler 1a chudi thi ba, trong d6 nhém chudi thit ba bao
g6m chudi thir ba chi bao rang Doppler ton tai va chu ky tiép ddu ngan 1a chu ky
thi hai, chudi tha ba chi bao sb lwong ky hiéu EHT-LTF, va mdi chudi trong
nhém chudi thit ba trong tmg v&i mot s lugng ky hiéu EHT-LTF.

Theo cach nay, STA xac dinh Doppler va chu ky tiép d4u ngén dua trén nhém
chudi bao gdm chudi, va chi bdo sb lugng ky hiéu EHT-LTF dua trén gia tri clia
chubi. Trong trudng hgp nay, s6 lugng bit thong tin cla trudng chi bdo s6 luong
ky hiéu EHT-LTF, Doppler, va chu ky tiép ddu ngin dugc giam. Theo cach nay,
PPDU c¢6 thé mang nhiéu théng tin khac hon, sao cho STA c6 thé thu duoc nhiéu
thong tin hon tr PPDU.

Theo khia canh thir chin, cach thuc hién sang ché con dé cap dén phuong
phap truyén dit liéu. Phuong phap bao gdm: Tram nhan PPDU dugc truyén boi
thiét bi mang. Bing thong dé nhan PPDU 16n hon 20MHz, va bang thong bao
gbm bing thong thanh phin thir nhat va bang thong thanh phan th hai. Bing
thong thanh phan thir nhét mang kénh ndi dung tha nhét cia trudng EHT-SIG
cta PPDU, va bang thong thanh phan thtr hai mang kénh ndi dung thir hai cta
truong EHT-SIG. Bit thong tin thr i dén bit thong tin thr j cia kénh ndi dung
thr nhit mang trudng ngudi dung, va truong cua (i-1) bit thong tin thir nhéit ctia
kénh ndi dung thir nhét gibng nhu tredng cia (i-1) bit thong tin thir nhét cla
kénh noi dung thir hai; hodc bit thong tin thir i dén bit thong tin thi j cia kénh
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noi dung thir nhit mang trudng chi béo cap phat khdi tai nguyén va truomg ngudi
dung, va truong cia (i-1) bit thong tin thir nhét ciia kénh noi dung thtr nhit gidng
nhu treong cda (i-1) bit thong tin tha nhét ctia kénh ndi dung thir hai. Ca i 1an j
ddu 12 6 nguyén duong, va i <j. Trudng cta (i-1) bit théng tin thir nhat ciia kénh
ndi dung thit nhat va truomg ciia (i-1) bit thong tin tht nhat cia kénh ndi dung
thit hai c6 thé duogc hiéu 13 cac trudong tran U-SIG. Trong truong hop nay, cac
truong tran U-SIG dugc sao chép va dugc truyén trén kénh ndi dung thir nhét va
kénh ndi dung thir hai, sao cho ¢o6 th8 ting x4c suét nhan ding STA.

Theo khia canh thit mudi, cach thuc hién sang ché con dé cap dén phuong
phép truyén dit liéu. Phuong phép bao gdm: Tram nhén PPDU dugc truyén boi
thiét bi mang. Bing thong dé nhan PPDU lén hon 20 MHz, va bang théng bao
gdm bing thong thanh phin thir nhit va bang thong thanh phén thi hai. Bing
thong thanh phdn thir nhit mang kénh ndi dung tht nhéat cta truong EHT-SIG
cta PPDU, va bang thong thanh phén thir hai mang kénh ni dung thir hai cta
truong EHT-SIG. Bit théng tin thtr i dén bit thong tin thit j cia kénh ndi dung
thir nhit mang trudng ngudi ding, va bit thong tin tht i dén bit thong tin thu j
ctia kénh ndi dung thir hai mang truong dém, trong d6 ca i 14n j déu 12 s6 nguyén
duong, va i <j. Theo céch nay, chidu dai ctia kénh noi dung thtr nhét gidng nhu
chidu dai cia kénh ndi dung thtr hai. Diéu nay gitip STA nhén kénh ndi dung thir
nhét va kénh ndi dung thit hai. Ngoai ra, STA ¢ thé khong doc trudng d€m nay,
sao cho c6 thé don gian hoé qu4 trinh doc cia STA.

Theo khia canh thir mudi mot, cach thuc hién sang ché con d cap dén phuong
phép truyén dit liéu. Phuong phép bao gbém: Tram nhan PPDU dugc truyén bai
thiét bi mang. Bing thong dé nhan PPDU 1én hon 20 MHz, va bang théng bao
gdm bang thong thanh phan thir nhét va bang thong thanh phén thir hai. Bang
thong thanh phan thir nhit mang kénh noi dung thir nhét cta truong EHT-SIG
cua PPDU, va bang thong thanh phén thi hai mang kénh ndi dung thir hai ctia
truong EHT-SIG. Kénh noi dung thir nhit bao gdém trudng ngudi dung phu thit
nhét, kénh noi dung thtr hai bao gbm trudng ngudi dung phu thir hai, va truong
ngudi dung ctia nguoi dung thir nhit bao gbém truong ngudi dung phu thir nhét

va truong ngudi dung phu thi hai. Ttc 13, theo cach thyc hién nay, mot phan ciia
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truong ngudi ding cla cing ngudi dung duge truyén trén kénh ndi dung thte nhét,
va ph?m con lai duoc truyén trén kénh ndi dung thit hai. Theo cach nay, s6 luong
bit thong tin dé truyén truong ngudi dung co thé dugc ting, sao cho nhiéu théng
tin hon c6 thé dwoc truyén.

Theo khia canh thir murdi hai, cach thuc hién sang ché con dé cap dén phuong
phéap truyén dit liéu. Phuong phép bao gbm: Tram nhén PPDU duoc truyén boi
thiét bi mang. Bang thong dé nhan PPDU 16n hon 20 MHz, va bang thong bao
gbm bing thong thanh phén thir nhét va bang thong thanh phén thir hai. Bing
thong thanh phan thir nhét mang kénh ndi dung thir nhét cta truomg EHT-SIG
cia PPDU, va bang thong thanh phan thir hai mang kénh ndi dung thir hai cia
truong EHT-SIG. Truong nguoi ding cla kénh ndi dung thr nhit giéng nhu
trudng ngudi dung cta kénh ndi dung th hai. Trong truong hop nay, cac truong
ngudi dung dugc sao chép va duge truyén trén kénh ndi dung thir nhét va kénh
ndi dung thir hai, sao cho ¢6 thé tang x4c suit nhan ding STA, va cb thé cai thién
do tin ciy.

Theo khia canh thit mudi ba, cach thuc hién sang ché con dé cap dén thiét bi
mang. Thiét bi mang bao gom:

khi xit 1y, duoe tao cAu hinh d& tao PPDU tht nhat, trong ¢6 PPDU thir nhét
bao gbém truong U-SIG thu nhét va truong EHT-SIG tha nhét, va tdng cua sb
luong bit thong tin cta truong U-SIG tha nhét va sb lugng bit thdng tin cla
truong EHT-SIG thir nht nhé hon hogc bang 78 bit thong tin; va

khéi thu phat, duge tao cAu hinh dé gi PPDU tht nhét duge ma hoa dén
tram.

Truong U-SIG thit nhat va truong EHT-SIG thir nhét thod man it nhat mot
trong c4c trudong sau.:

ft nhét mot ctia truong U-SIG thit nhét va truong EHT-SIG thir nhat bao gom
trudng chi bao dinh danh, trong d6 truong chi bao dinh danh duoc sir dung dé
nhén dién duy nhit mot tram, chéng han, trudng chi bao dinh danh dugc sir dung
@& nhan dién duy nhat mot tram trong BSS bao gbm thiét bi mang;

truong U-SIG thi nhét hodc truong EHT-SIG tha nhit bao gdm trudng chi
béo dinh dang PPDU, va trudng chi bdo dinh dang PPDU chiém nhiéu hon 1 bit
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thong tin; hodc

trrdmg chi bdo giai diu bién thir nhit bao gdm trudng chi bio st dung lai
khong gian.

Theo cach ndy, giai phap k§ thuét ctia cach thuc hién cua sang ché c6 thé dam
bao ring tng cia sb luong bit thong tin cia trrdng U-SIG thir nhét va sb lugng
bit thong tin clia truong EHT-SIG thtr nhit nho hon hogc bang 78 bit thong tin.
Diéu ndy giam cac phu tai chi bdo. Ngoai ra, trudong U-SIG thir nhéit va trudng
EHT-SIG thit nhit ¢6 thé mang nhidu thong tin hon ma khdng tang cac phuy tai
chi béo.

Theo cach thuc hién kha thi, it nhit mot cta trudng U-SIG tha nhét va trudng
EHT-SIG thtr nhit bao gdm trudng chi bao dinh danh. Trudng chi béo dinh danh
1a AID d nhén dién duy nhit mot tram trong BSS bao gbm thiét bi mang. Theo
cach nay, truong chi bao dinh danh dugc bao gém trong PPDU thir nhét duoc
ma hod c6 thé chi bao duy nhat mot STA. STA c6 thé nhan biét, tir treong U-SIG
thir nhit va truong EHT-SIG tha nhét, ligu PPDU thtr nhat dugce ma hod duge
truyén dén STA, ma khong tiép tuc nhén truong dit liéu phan mao dau tiép theo.
Diéu nay gidm tiéu thu cong suét cia STAtion. Ngoai ra, thdm chi néu trudng dir
liéu sau truong U-SIG thi nhét va truong dit lidu sau trudng EHT-SIG thtr nhét
khong dugc nhan dung, do STA ¢6 thé xac dinh, dya trén treong U-SIG tha nhét
va truomg EHT-SIG tht nhét, ring PPDU thr nhét dugc truyén dén STA, STA ¢6
thé thyc hién tiép nhén c6 két hop cac HARQ dua trén phién truyén lai tiép theo.
Ngodi ra, thiét bi bén thir ba c6 thé biét vé b giri va bd nhén ctia PPDU thit nhét
ma khong gy can nhiéu véi thiét bi dang thuc hién truyén. Pidu nay gitp thiét
bi bén thir ba thyc hién 1ap lich.

Theo cach thuc hién kha thi khac, trudng chi bao dinh dang PPDU va duoc
bao gdm trong trudng U-SIG thir nhit hoc truong EHT-SIG thir nhét chiém
nhidu hon 1 bit théng tin. Trong trudng hop ndy, so véi gidi phép trong do chi
mot bit thong tin bi chiém d chi béo dinh dang PPDU, in cich thyc hién cua
sang ché, truong chi bao dinh dang PPDU chiém nhiéu hon 1 bit thong tin. Theo
cach nay, truong chi bao dinh dang PPDU ¢6 thé mang nhiéu thong tin hon, sao

cho ¢6 thé hd tro nhiéu chirc ning hon.
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Truong chi bao dinh dang PPDU ¢6 thé chi bao dinh dang PPDU va chi bao
rang ché d6 truyén 1A truyén SU hodc MU. Theo cach nay, khi nhén truong U-
SIG ciia (N—1) bit thong tin thir nhét, STA c6 thé x4c dinh liéu phién truyén SU
hoic truyén MU dugc thuc hién, va st dung chinh sach tiép nhén tuong Ung.

Ching han, truong chi bao dinh dang PPDU ¢6 thé con bao gdm thong tin chi
bao réng kich ban truyén 1a SU, MU phi OFDMA, hodc MU OFDMA; ¢6 thé
cdn bao gdm thong tin chi bio khung TB; va ¢6 thé con bao gdm thong tin chi
bao liéu thuc hién loai bé.

Theo cach thuc hién kha thi khéc nita, truong U-SIG th nhit hodc trudng
EHT-SIG thir nhét bao gém truong chi bao st dung lai khéng gian. Diéu nay c6
thé hd trg chirc ning tai st dung khong gian.

Mt cach tuy chon, chiéu dai ciia trudng chi béo tai sir dung khong gian is 2
bit thong tin. Trudng chi bdo tai st dung khong gian ¢ thé chi bao mot trong
bén muc tin sau: muc tin dé chin tai st dung khong gian dugc tham s6 hoa
(Parameterized Spatial reuse DISALLOW, PSR_DISALLOW), muc tin dé chan
truyén tai str dung khong gian (SR_RESTRICTED), muyc tin @8 1am tr& truyén
tai st dung khong gian (SR_DELAY), va muc tin dé chin ca tai sir dung khong
gian dua trén PSR 14n tdi st dung khong gian duya trén do g6i — OBSS nhom phi
SR. Trudng chi bao tai st dung khong gian dugc st dung bdi STA dé thuc hién
chtre ning tai str dung khong gian tuong Ung.

Theo mdt sd cach thuc hién, chiéu dai cta truong U-SIG thir hai cia PPDU
th hai khéng duge ma hod bang sb lugng bit thong tin cta truong U-SIG thi
nhét, va ca sé lugng bit thong tin ciia truong U-SIG thir nhat 1dn s6 lugng bit
thong tin cta trudong U-SIG tht hai nhé hon hodc bing 52 bit thong tin. PPDU
thir nhét duoc truyén béi thiét bi mang dén mot STA khi thiét bj mang thuc hign
truyén don ngudi dung, va PPDU thir hai dugc truyén boi thiét bi mang dén cac
STA khi thiét bi mang thuc hién truyén da ngudi diung. Trong trudng hop nay, sd
lurong bit thong tin cta trudng U-SIG thi nhét trong PPDU thir nhét dugc truyén
béi thiét bi mang dén STA trong kich ban SU bang sb luong bit thong tin cua
tredong U-SIG tht hai trong PPDU thir hai duge truyén bai thiét bi mang trong
kich ban MU. Piéu nay c6 thé gitip giam khéc biét giita chinh sach nhén dé nhan
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truong U-SIG thr nhit béi STA trong kich ban SU va chinh sach nhén dé nhan
trzong U-SIG thir hai béi STA trong kich ban MU, va gitip STA nhén truong U-
SIG trong céc kich ban khac nhau.

Theo mot sb cach thuc hién, trudmg U-SIG thi nhat va truong EHT-SIG thir
nhét bao gdm truong chi bio dinh danh. Truong chi béo dinh danh bao gdm
trirong phu chi béo thur nhét va trudng phu chi bao thi hai. Truong U-SIG thi
nhét bao gdm trudng phu chi béo thit nhét, va truong EHT-SIG thir nhét bao gom
truong phu chi béo thi hai. Theo cach nay, cac bit thong tin ranh rdi trong trudng
U-SIG thir nhat va trudng EHT-SIG thir nht dugc sit dung ddy dd, nhdy d6 tranh
truong hgp trong do sb luong bit thong tin trong trudng U-SIG thi nhét hoic
truong EHT-SIG thir nhét dugc ting 1én do dinh danh STA duy nhét cin dugc
chi béo.

Theo mot sd cach thuc hién, bit thong tin bat ddu cua truomg phu chi béo thit
nhét 12 bit théng tin thit N cta trudng U-SIG thir nhét, va loai trudng cia(N-1)
bit thong tin thu nhét cta truong U-SIG thi nhit mot cach twong tmg gidng nhu
loai treong cua(N-1) bit thong tin tha nhét cta truomg U-SIG th{ hai, trong d6
N 14 s6 nguyén duong 16n hon 1 va nh6 hon 35. Theo cach nay, khi STA nhan
treong U-SIG thu nhét trong kich ban SU va nhan truong U-SIG thir hai trong
kich ban MU, chinh sach tuong tu dugc sir dung @2 nhan cac phén thir nhat ctia
bit thong tin. Piéu nay giup gidm khac biét gifra cac chinh sach nhén @& nhan
truong U-SIG boi STA trong céc kich ban khac nhau, va giup STA nhén va giai
diéu bién PPDU.

Theo mot sd cach thuc hién, loai trudng ciia (N-1) bit thong tin thir nhét cua
trromg U-SIG thit nhat va loai truong ctia (N-1) bit thong tin thir nhét cla truong
U-SIG thit hai bao gdm mét hodc nhiéu truong trong cac trudng sau: truong chi
béo phién ban 16p vat 1y, trudng chi bdo UL/DL, trudng chi bdo mau BSS, truong
chi bao TXOP, trudong chi bio bang thong, truong chi béo dinh dang PPDU,
trudng chi bao ma hoa khéi khoéng gian - thoi gian, trudong chi bao st dung lai
khéng gian, trudng chi bao GI va kich thuéc EHT-LTF, trudng chi bao doan ky
hiéu bd sung kiém tra chin Ié¢ mat do thép, trorong chi bao hé sb dém tién FEC,

trirdong chi bao dinh huéng mé rong géi, va truong chi bao loai bo phin mao dau.
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Theo mdt sb cach thuc hién, trudng EHT-SIG thir hai cia PPDU th hai
khong dugc ma hoéd bao gdm Truong chi bao dinh danh tram, trong d6 loai trudng
ciia truong di sau trudng phy chi bao thir hai va cia truong EHT-SIG thir nhét
gidng nhur loai truong cua truong di sau trudng chi bao dinh danh tram va cua
trrdng EHT-SIG thit hai. Theo cach nay, khi STA nhén trudng U-SIG thir nhét
trong kich ban SU va nhén trudng U-SIG thit hai trong kich ban MU, chinh sach
tuong tu dugc st dung dé nhan bit thong tin di sau truong chi béo cac dinh danh
tram. Diéu ndy gitip gidm khac biét gifra cac chinh sdch nhén dé nhan truong U-
SIG béi STA trong céc kich ban khac nhau, va giup STA nhén va giai diéu bién
PPDU.

Theo mot sb cach thuc hién, loai trudng cla truong tiép sau truong phu chi
béo thir hai va ciia truong EHT-SIG thi nhét va loai trudng ca trudng tiép sau
truong chi bao dinh danh tram va cta truong EHT-SIG tha hai bao gdm mdt hosc
nhiéu trudng trong cc trudng sau: trudng chi bdo s6 luong dong khong gian -
thoi gian, chu ky tiép diu ngan, va Doppler, trudng chi bao tao chum, trudng chi
béo thay dbi chiim, truong chi bao MCS va ligu c6 st dung diéu bién kénh mang
kép, va truong chi bdo ma hoa.

Theo mdt s6 cach thuc hién, bit thong tin bit dau cia trudng phu chi béo thir
nhét 12 bit thong tin thr N cta truong U-SIG thir nhét, va loai trudng cla trudng
di sau bit théng tin thir N va cia trudng U-SIG thir hai va loai truong cia truong
dimg trude trudng chi bdo dinh danh tram va cua truong EHT-SIG thir hai bao
gbm mot hoic nhiéu trudng trong cac trudng sau: trudng chi bao s6 luong ky
hiéu truong EHT-SIG hodc sd lugng ngudi dung cdng nghe¢ MU MIMO, trudong
chi bdo MCS trudng EHT-SIG va liu c6 sit dung diéu bién kénh mang kép,
trirdng chi béo sd lugng ky hiéu EHT-LTF, chu ky tiép dau ngin, va Doppler,
trirong chi bdo phén phéi khéi tai nguyén, trudng chi béo loai bo phin mao déu,
va trudng chi bdo RU 26 am trung tam.

Theo mdt sd cach thuc hién, trudong chi béo s6 lugng ky hiéu EHT-LTF, chu
ky tiép d4u ngan, va Doppler 1a chudi thtr nhét, trong d6 nhém chudi th nhét
bao gdm chudi thit nhét chi bao ring Doppler khong tdn tai, chudi thir nhat chi
bao sb lugng ky hiéu EHT-LTF, va mdi chudi trong nhém chudi thit nhét tuong
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g vé&i mot s6 lwong ky hiéu EHT-LTF; trudng chi bdo s6 luong ky hiéu EHT-
LTF, chu ky tiép diu ngén, va Doppler 12 chudi thir hai, trong d6 nh6m chudi thi
hai bao gdm chudi thr hai chi bdo rang Doppler ton tai va chu ky tiép dau ngin
13 chu k¥ thit nhét, chudi thir hai chi béo sb lugng ky hiéu EHT-LTF, va mbi
chudi trong nhém chudi thir hai trong tmg véi mot sb luong ky hiéu EHT—LTF;
hoic treomg chi bao s6 lugng ky hiéu EHT-LTF, chu ky tiép dAu ngén, va Doppler
13 chudi thit ba, trong d6 nhém chudi thir ba bao gbm chudi thit ba chi béo ring
Doppler ton tai va chu ky tiép dau ngén 14 chu ky tha hai, chudi thir ba chi bao
s6 lugng ky hiéu EHT-LTF, va mdi chudi trong nhém chudi thit ba twong tng
v&i mot s6 luong ky hiéu EHT-LTF.

Theo céch nay, bit thong tin dugc Iuu lai theo cach néu trén, sao cho truong
EHT-SIG thir nhét va truong EHT-SIG thit hai c6 thé mang nhidu théng tin hon.

Theo khia canh thir mudi bdn, cach thuc hién sang ché con @& cap dén thiét
bi mang. Thiét bi mang bao gém:

khéi xir ly, dugc tao cAu hinh dé tao PPDU; va

khéi thu phét, duge tao cAu hinh dé gii PPDU dén tram. PPDU bao gdm
truomg EHT-SIG, va trudng EHT-SIG bao gbm trudng chi béo s6 lugng ky hiéu
EHT-LTF, chu ky tiép dau ngan, va Doppler. Trudng chi bdo s6 luong ky hiéu
EHT-LTF, chu k¥ tiép dau ngén, va Doppler 1a chudi thir nhét, trong d6 nhém
chudi thir nhét bao gdm chudi thi nhét chi béo ring Doppler khong tdn tai, chudi
thtt nhét chi bao s luong ky hiéu EHT-LTF, va mdi chudi trong nhém chudi thie
nhét tuong tmg v6i mot s6 luong ky hiéu EHT-LTF; trudong chi béo s6 luong ky
hiéu EHT-LTF, chu ky tiépb dAu ngén, va Doppler 1a chudi thir hai, trong d6 nhém
chudi thit hai bao gdm chudi th hai chi bao rang Doppler tdn tai va chu ky tiép
dAu ngén 1a chu ky thir nhat, chudi thtt hai chi bao sb lugng ky hi¢u EHT-LTF,
va mbi chudi trong nhém chudi thit hai twong Gng véi mot s6 lwong ky hiéu EHT-
LTF; ho#c trudong chi bao s6 luong ky hiéu EHT-LTF, chu ky tiép ddu ngan, va
Doppler 14 chudi thit ba, trong d6 nhém chudi tht ba bao gém chudi thir ba chi
bao rang Doppler ton tai va chu ky tiép d4u ngén 14 chu ky thir hai, chudi thir ba
chi béo sb luong ky hiéu EHT-LTF, va mdi chudi trong nhém chudi thi ba trong
tng véi mot sd leong ky hiéu EHT-LTF.
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Trong trurdng hop nay, nhém chudi bao gbm chudi duge st dung dé chi bao
Doppler va chu ky tiép d4u ngan, va gia tri ciia chudi chi béo sd luong ky hiéu
EHT-LTF. Didu nay c6 thé tiét kiém bit théng tin dé chi bao Doppler va chu ky
tiép ddu ngan.

Theo khia canh thir muoi 1dam, cach thuc hién séng ché con dé cap dén thiét
bi mang. Thiét bj mang bao gdm:

khéi xtr ly, duoc tao cAu hinh dé tao PPDU; va

khdi thu phat, dugc tao ciu hinh dé giri PPDU dén tram. Bang thong dé gt
PPDU 16n hon 20MHz, va bing thong bao gdm bing théng thanh phén thir nhat
va bang théng thanh phan thi hai. Bing thong thanh phan thtr nhit mang kénh
ndi dung thir nhét cta trudng EHT-SIG ciia PPDU, va bang thong thanh phén
thir hai mang kénh ndi dung thir hai cta truong EHT-SIG.

Bit thong tin thit i dén bit thong tin tht j ctia kénh ndi dung thir nhit mang
trudng ngudi dung, va truong cua (i-1) bit thong Vtin thir nhét ctia kénh noi dung
thir nhét gidng nhu truong cia (i-1) bit thong tin thi nhat ciia kénh ndi dung thir
hai, trong d6 ca i 14n j déu 1a sb nguyén duong, va i < j; hodc bit thong tin thir i
dén bit théng tin tht j cia kénh ndi dung thir nhit mang truong chi bdo cip phat
khéi tai nguyén va trudng ngudi dung, va trudong cia (i-1) bit thong tin thir nhét
ctia kénh ndi dung thir nhit gidng nhu trudng cia (i-1) bit thong tin thir nhét ctia
kénh ndi dung thir hai, trong d6 ca i 1an j déu 1a s6 nguyén duong, vai<j.

Trudng cta (i-1) bit thong tin thir nhét ctia kénh ndi dung thtr nhat va trudng
ctia (i-1) bit thong tin tht nhét ctia kénh ndi dung thi hai c6 thé dugce hiéu 1a cac
truong tran U-SIG. Trong trudng hop nay, cac truong tran U-SIG dugce sao chép
va dugc truyén trén kénh ndi dung thir nhét va kénh ndi dung thir hai, sao cho c6
thé ting x4c sudt nhan ding STA.

Theo khia canh thir mudi sau, cach thuc hién sang ché con dé cap dén thiét
bi mang. Thiét bi mang bao gbm:

khéi xtr ly, dugc tao ciu hinh dé tao PPDU; va

khéi thu phat, dugc tao ciu hinh dé giri PPDU dén tram. Bang thong dé giri
PPDU 16n hon 20 MHz, va bang thong bao gbm bang thong thanh phan thir nhat
v4 bing thong thanh phdn thir hai. Bang thong thanh phin thtr nhat mang kénh
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ndi dung thir nhat ciia truong EHT-SIG ciia PPDU, va bang thong thanh phan
thir hai mang kénh ndi dung thir hai cia truong EHT-SIG.

Bit thong tin thr i dén bit thong tin th j ctia kénh ndi dung thir nhat mang
truong ngudi dung, va bit thong tin thir i dén bit thong tin thi j cta kénh ndi
dung th héi mang trueong dém, trong do cd i 14n j déu 12 s nguyén duong, va i
<j.

Theo cach nay, chiéu dai ciia kénh noi dung thir nhét giéng nhur chidu dai ctia
kénh néi dung thir hai. Didu nay gitip STA nhén kénh n¢i dung tht nhat va kénh
n6i dung th hai. Ngoai ra, STA cé thé khong doc truong dém nay, sao cho c6
thé don gian hod qu4 trinh doc cta STA.

Theo khia canh thr mudi bay, cach thuc hién sang ché con dé cap dén thiét
bi mang. Thiét bi mang bao gbm: | |

khéi xtr Iy, duoc tao cAu hinh dé tao PPDU; va

khéi thu phét, dugc tao cAu hinh dé giri PPDU dén tram. Bing thong dé giri
PPDU 16n hon 20 MHz, va bing théng bao gdm bang thong thanh phén thi nhét
va bang thong thanh phan thir hai. Bang thong thanh phan thir nhat mang kénh
ndi dung thir nhit cta trudng EHT-SIG cta PPDU, va bang thong thanh phén
thir hai mang kénh ndi dung tht hai cta truong EHT-SIG. |

Keénh noi dung thir nhit bao gbm trudng ngudi dung phu thir nhét, kénh noi
dung th hai bao gdm trudng ngudi dung phu thir hai, va trudng nguoi ding cua
ngudi dung thir nhét bao gbm trudng ngudi dung phu thir nhét va truong ngudi
dung phu thir hai.

Tuc 13, theo cach thyc hién nay, mot phén cia truong ngudi dung cia cing
nguoi dung dugc truyén trén kénh ndi dung thir nhét, va phan con lai duge truyén
trén kénh ndi dung thit hai. Theo cach nay, s6 luong bit thong tin dé truyén truong
ngudi dimg c6 thé dugc ting, sao cho nhiéu thong tin hon c6 thé dugc truyén.

Theo khia canh thir mudi tdm, cach thuc hién séng ché con dé cap dén thiét
bi mang. Thiét bi mang bao gbm:

khéi xtr 1y, duge tao cAu hinh dé tao PPDU; va

khéi thu phét, duge tao céu hinh dé giri PPDU dén tram. Béng thong dé giri
PPDU 16n hon 20 MHz, va bang thong bao gbm bing thong thanh phén thir nhat
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va bang thong thanh phén thir hai. Bang thong thanh phén thir nhét mang kénh
n6i dung thir nhét ciia truong EHT-SIG ctia PPDU, va bang thong thanh phan
thir hai mang kénh ndi dung tht hai cua truong EHT-SIG. Trudng nguoi dung
ctia kénh ndi dung thtr nhit gidng nhu truong ngudi dung ctia kénh ndi dung thir
hai.

Trong trudng hop nay, trudng ngudi dings dugc sao chép va duge truyén
trén kénh ndi dung thir nhat va kénh ndi dung thir hai, sao cho ¢6 thé ting x4c
suét nhan dung STA, va c6 thé cai thién dd tin cay.

Theo khia canh thir mudi chin, cach thyc hién sang ché con dé cép dén tram.
STA bao gdm:

khéi thu phat, dugc tao cAu hinh d nhén PPDU thu nhét dugc truyén béi
thiét bi mang; va »

khéi xit 1y, dugc tao cAu hinh dé giai ma PPDU tht nhét dé thu dugc PPDU
thir nhit dugc giai ma. PPDU thir nhét dugc giai ma bao gdm truong U-SIG thir
nhét va truong EHT-SIG tha nhét, va tdng cia sb lugng bit thong tin cla trudng
U-SIG thi nhét va s6 lugng bit thong tin ciia trrong EHT-SIG thtr nhét nhd hon
hodic bing 78 bit thong tin. Trudng U-SIG thi nht va truong EHT-SIG tht nhét
thoa man it nhat mot trong céc trudng sau:

ft nhat mot ciia trudng U-SIG thir nhét va truong EHT-SIG thir nhét bao gdm
trudng chi béo dinh danh, trong d6 trudng chi bdo dinh danh dugc su dung dé
nhén dién duy nhét mot tram, ching han, truong chi béao dinh danh dugce sir dung
dé nhan dién duy nhét mot tram trong BSS bao gém thiét bi mang;

truong U-SIG thir nhat hodc truong EHT-SIG thtt nhét bao gdm truong chi
béo dinh dang PPDU, va trudng chi béo dinh dang PPDU chiém nhiéu hon 1 bit
thong tin; hoac

truong chi bao giai diéu bién thir nhit bao gom truong chi bdo sir dung lai
khong gian.

Theo cach ny, gidi phap k§ thuat cta cach thuc hién cla sang ché c6 thé dam
bao rang tdng ctia sd lugng bit thong tin cia truong U-SIG th nhét va sb luong
bit thong tin ctia truong EHT-SIG thir nhit nho hon hogc bang 78 bit thong tin.

Pidu nay gidm céc phu ti chi b4o. Ngoai ra, truong U-SIG thir nhét va truong
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EHT-SIG thit nhit c6 thd mang nhiéu théng tin hon ma khong ting cac phu tai
chi béo, sao cho STA ¢6 thé thu dugc nhiéu thong tin hon tir truong U-SIG thi
nhét va truong EHT-SIG thtr nht.

Cu thé 13, theo cach thuc hién kha thi, it nhit mot cia trudng U-SIG thir nhét
va truong EHT-SIG thir nht bao gém trudng chi béo dinh danh. Truong chi bdo
dinh danh 13 AID dé nhén dién duy nhéit mot STA. Theo cach nay, trudng chi bao
dinh danh dugc bao gbm trong PPDU thir nhét dugc ma hoa c6 thé chi bao duy
nhat mot STA. STA c6 thé nhan biét, tir truong U-SIG thit nhét va truéng EHT-
SIG thir nhét, liéu PPDU thtt nhit duoc ma hod duge truyén dén STA, ma khong
tiép tuc nhén truong dit liéu phan mao diu tiép theo. Piéu nay gidm tiéu thu cong
suét ctia STA. Ngoai ra, thim chi néu trudng dit liéu sau trudng U-SIG thir nhét
va truong dﬁ liéu sau truong EHT-SIG thu nhit khéng duge nhéan ding, do STA
c6 thé x4c dinh, dua trén trudng U-SIG thir nhét va truong EHT-SIG thir nhat,
réng PPDU tht nhét duoc truyén dén STA, STA ¢6 thé thuc hién tiép nhén cé
két hop cac HARQ dua trén phién truyén lai tiép theo. Ngoai ra, thiét bi bén thir
ba ¢6 thé biét v& bd giri va bd nhan ciia PPDU thir nhat ma khong gdy can nhiéu
v6i thiét bi dang thuc hién truyén. Didu nay gitip thiét bi bén thir ba thuc hién
18p lich. |

Theo cach thuc hién kha thi khac, trudng chi bao dinh dang PPDU va dugc
bao gbm trong trudng U-SIG thir nhét hoic truong EHT-SIG tht nhit chiém
nhiéu hon 1 bit thong tin. Trong trudng hop nay, so véi gidi php trong do chi

mot bit thong tin bi chiém dé chi bao dinh dang PPDU, theo céach thyc hién sang 7

ché, truong chi bao dinh dang PPDU chiém nhiéu hon 1 bit thong tin. Theo cach
ndy, trudng chi bdo dinh dang PPDU c¢6 thé mang nhiéu thong tin hon, sao cho
6 thé hd trg nhidu chirc ning hon.

Truong chi bao dinh dang PPDU ¢6 thé chi bao dinh dang PPDU va chi bao
rang ché do truyén la truyén SU hozc MU. Theo céch nay, khi nhan truong U-
SIG ciia (N-1) bit thong tin thit nhat, STA c6 thé x4c dinh liéu phién truyén SU
hoc truyén MU dugc thuc hién, va st dung chinh séch tiép nhan twong mg.

Ching han, truong chi béo dinh dang PPDU ¢6 thé con bao gdm thong tin chi
béo ring kich ban truyén 1a SU, MU phi OFDMA), hoic MU OFDMA; c¢6 thé
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con bao gdm thdng tin chi bao khung TB; va c6 thé con bao gdm thdng tin chi
b4o liéu thyuc hién loai bo.

Theo cach thuc hién kha thi khéc nira, truong U-SIG tht nhét hoic truong
EHT-SIG thtr nhit bao gdm trudng chi bao st dung lai khong gian. Diéu nay c6
thé hd trg chirc ning tai st dung khong gian.

Mot cach tuy chon, chidu dai cta trudmg chi béo tai sir dung khong gian bing
2 bit thong tin. Trudng chi bao tai sir dung khong gian ¢6 thé chi bao mot trong
bdn muc tin sau: muc tin dé chan tai st dung khong gian dugc tham s6 hoa
(Parameterized Spatial reuse DISALLOW, PSR_DISALLOW), muc tin dé chan
truyén tai st dung khong gian (SR_RESTRICTED), myc tin dé. lam tr& truyén
tai sir dung khong gian (SR_DELAY), va myc tin dé chan ca tai st dung khong
gian dya trén PSR 13n t4i str dung khong gian dua trén viéc do g6i — OBSS nhém
phi SR. Trudng chi béo tai st dung khong gian dugc su dung bdi STA dé thuc
hién chirc ning tai st dung khong gian trong Ung.

Theo mdt s cach thuc hién, chiéu dai cta truong U-SIG thir hai trong PPDU
thir hai dugc giai ma bing s6 luong bit thong tin cua trudng U-SIG thi nhét, va
c4 sb luong bit thong tin cta truong U-SIG tht nhét va sb luong bit thong tin cta
trudng U-SIG thir hai nho hon hogc bang 52 bit thong tin. PPDU tht nhéit duoc
truyén boi thiét bi mang dén mot STA khi thiét bi mang thuc hién truyén don
ngudi dung, va PPDU thir hai duge truyén béi thiét bi mang dén cac STA khi
thiét bi mang thuc hién truyén da ngudi dung. Trong trudng hop nay, sé luong
bit thong tin cta truong U-SIG thir nhét trong PPDU tht nhit duoc truyén bési
thiét bi mang dén STA trong kich ban SU bang s lugng bit thong tin cua trudng
U-SIG thtt hai trong PPDU thir hai dugc truyén béi thiét bi mang trong kich bén
MU. Diéu nay c6 thé gitip giam khac biét gitra chinh sach nhan dé nhan trudong
U-SIG thir nhét boi STA trong kich ban SU va chinh sdch nhan dé nhan trudng
U-SIG thir hai boi STA trong kich ban MU, va gitip STA nhan trudong U-SIG
trong céc kich ban khéc nhau.

Theo mdt sb cach thuc hién, trudng U-SIG thir nhét va trudng EHT-SIG tha
nhit bao gdm trurong chi bao dinh danh. Truong chi béo dinh danh bao gbm
trudmg phu chi bdo thir nhét va truomg phu chi béo thir hai. Truong U-SIG thir
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nhét bao gdm trudng phu chi bao thi nhét, va truomg EHT-SIG thit nhit bao gdm
trromg phu chi béo thir hai. Theo cach nay, cac bit thong tin ranh 16i trong trudng
U-SIG thir nhét vA truong EHT-SIG thir nhit dugc sir dung dy dis, nh d6 tranh
trrong hop trong do sb luong bit thong tin trong truong U-SIG thi nhit hoic
trrong EHT-SIG tha nhét duge ting 1én do dinh danh STA duy nhét cin dugc
chi béo.

Theo mot sb céach thuc hién, bit thong tin bat dau cua trudmg phu chi béo tha
nhit 14 bit thong tin thit N cia truong U-SIG thi nhat, va loai trrong cia(N-1)
bit thong tin thir nhét cia trudng U-SIG thir nhit mot cach twong tmg giéng nhu
loai truong cia(N-1) bit thong tin thir nhét cta truong U-SIG th hai, trong d6
N 1a s6 nguyén duong 16n hon 1 va nho hon 35. Theo cach ndy, khi STA nhén
treong U-SIG thu nhét trong kich ban SU va nhén truong U-SIG th{ hai trong
kich ban MU, chinh sach twong tu duoc sir dung dé nhan cac phﬁn thtr nhat cua
bit thong tin. Piéu nay gitp giam khac biét giita cdc chinh sich nhén dé nhéan
trzong U-SIG bai STA trong cac kich ban khéc nhau, va gitip STA nhén va giai
didu bién PPDU.

Theo mdt sb cach thuc hién, loai trudng cia (N-1) bit thong tin thir nhét cia
truomg U-SIG thir nhit va loai truong ctia (N-1) bit thong tin thir nhat cia truong
U-SIG thir hai bao gdm mét hogc nhiéu truong trong cac trudng sau: truong chi
béo phién ban 16p vat ly, trudng chi bdo UL/DL, trudng chi bdo mau BSS, truong
chi bdo TXOP, trudng chi bao bing thong, trudng chi béo dinh dang PPDU,
trrong chi bdo ma hoa khéi khong gian - thoi gian, trudong chi bdo st dung lai
khong gian, trudng chi bdo GI va kich thuéc EHT-LTF, trudng chi bao doan ky
hiéu bd sung kiém tra chin 1é mat do thép, trurong chi bdo hé s6 dém tién FEC,
truedng chi bao dinh huéng md rdng goi, va truong chi bao loai bo phin mao dau.

Theo mdt s cach thuc hién, truong EHT-SIG tht hai cia PPDU thir hai
khong dugc ma hod bao gbm Trudng chi bao dinh danh tram, trong d6 loai trudng
cla trrong di sau trudng phu chi béo thir hai va cla truong EHT-SIG thi nhét
gibng nhu loai trudong cla trudng di sau truong chi bdo dinh danh tram va cua
trudng EHT-SIG tht hai. Theo cach nay, khi STA nhén truong U-SIG thi nhét
trong kich ban SU va nhén trudng U-SIG thir hai trong kich ban MU, chinh séach
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turong tu duge sir dung dé nhan bit thong tin di sau trudng chi bdo cac dinh danh
tram. Diéu nay gitip giam khac biét gitta cac chinh sach nhin dé nhan trudong U-
SIG béi STA trong céc kich ban khéc nhau, va gitip STA nhén va giai diéu bién
PPDU.

Theo mot sb cach thuc hién, loai trudng cia truong tiép sau trudng phy chi
béo thi hai va cﬁa truong EHT-SIG thu nhét va loai truong cta trudng tiép sau
trrdong chi bao dinh danh tram va ctia truong EHT-SIG thit hai bao gbm mot hodc
nhiéu trudng trong cac truong sau: truong chi bao s6 luong dong khong gian -
thoi gian, chu ky tiép dau ngén, va Doppler, trudng chi bao tao chim, trudng chi
béo thay dbi chiim, truong chi bdo MCS va liéu c6 sir dung diéu bién kénh mang
kép, va truong chi bdo ma hoa.

Theo mdt sd cach thuc hién, bit thong tin bét du cta truong phu chi bao thi
nhét 12 bit thong tin thir N ca truong U-SIG thir nhét, va loai trudng clia trudng
di sau bit thong tin thit N va cua trudng U-SIG thir hai va loai trudng cua truong
dimg trude trudng chi bao dinh danh tram va cta truong EHT-SIG tha hai bao
gbém mot hoic nhidu trudng trong cdc trudng sau: truong chi bdo sé lugng ky
~ hiéu truong EHT-SIG hodc s6 luong nguoi dung cong nghé MU MIMO, trudng
chi bao MCS trudng EHT-SIG and liéu c6 sir dung didu bién kénh mang kép,
trudomg chi béo sd lugng ky hiéu EHT-LTF, chu ky tiép dau ngin, va Doppler,
trudmg chi béo phan phéi khéi tai nguyén, truong chi bao loai bo phan mao dau,
va truong chi bdo RU 26 4m trung tam.

Theo mot sb cach thyuc hién, truomg chi béo sb lugng ky hiéu EHT-LTF, chu
ky tiép dau ngan, va Doppler 1a chudi thir nhét, trong d6 nhém chudi thir nhét
bao gdm chudi thir nhat chi béo rdng Doppler khong ton tai, chudi the nhét chi
béo sb luong ky hiéu EHT-LTF, va mdi chudi trong nhém chudi thi nhit twong
ung voi mot s6 lwong ky hiéu EHT-LTF; trudng chi béo s6 luong ky hiéu EHT-
LTF, chu k¥ tiép dau ngin, va Doppler 1a chudi thir hai, trong 6 nhém chudi thir
hai bao gdm chudi thit hai chi bdo rang Doppler tdn tai va chu ky tiép dau ngin
1a chu ky thtr nhat, chudi thir hai chi bao s& lugng ky hiéu EHT-LTF, va mdi
chudi trong nhém chudi thir hai tvong g v6i mot s6 luong ky hiéu EHT-LTF;
ho&c trrong chi bdo s6 luong ky hiéu EHT-LTF, chu ky tiép dau ngén, va Doppler
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14 chudi thit ba, trong d6 nhém chubi thir ba bao gbm chudi thtr ba chi bao rang
Doppler tdn tai va chu ky tiép dAu ngin 14 chu ky tht hai, chudi thir ba chi bao
s6 luong ky hiéu EHT-LTF, va mdi chudi trong nhém chudi thit ba twong Ung
v&i mot s luong ky hiéu EHT-LTF.

Theo cach nay, bit thong tin dugc luu lai theo cach néu trén, sao cho truong
EHT-SIG thi nhét va truong EHT-SIG thir hai c6 thé mang nhiéu thong tin hon,
va STA thu duge nhiéu thong tin hon.

Theo khia canh thir hai muoi, cach thyc hién sang ché con dé cap dén tram,
bao gdm khéi xtr Iy va khéi thu phat.

Khéi thu phat dugc tao cAu hinh d& nhan PPDU duogc truyén bi thiét bi mang.

PPDU bao gdm trudng EHT-SIG, va truong EHT-SIG bao gom trudng chi
béo sb lugng ky hiéu EHT-LTF, chu ky tiép dau ngin, va Doppler. Truong chi
bao sb lugng ky hiéu EHT-LTE, chu ky tiép dau ngén, va Doppler 1a chudi thir
nhét, trong d6 nhém chudi thi nhét bao gbm chudi thi nhét chi bao ring Doppler
khong tn tai, chudi thir nhét chi béo sb lugng ky hi¢u EHT-LTF, va mdi chudi
trong nhém chudi thir nhét trong g véi mot s6 lugng ky hiéu EHT-LTF; truong
chi bao sb luong ky hiéu EHT-LTF, chu ky tiép diu ngin, va Doppler 12 chudi
thit hai, trong d6 nhém chudi thit hai bao gbm chudi thtt hai chi bao rang Doppler
tdn tai va chu ky tiép dau ngin 1a chu ky thir nhét, chudi thit hai chi bao sé lugng
ky hi¢u EHT-LTF, va mdi chudi trong nhém chudi thar hai trong tmg véi mot s&
lugng ky hiéu EHT-LTF; hodc truong chi bao s6 luong ky hiéu EHT-LTF, chu
ky tiép ddu ngén, va Doppler 12 chudi thit ba, trong d6 nhém chudi tht ba bao
gbm chudi thi ba chi bdo rang Doppler tdn tai va chu ky tiép dau ngin 1a chu ky
thtr hai, chudi thir ba chi béo s6 luong ky hiéu EHT-LTF, va mbi chudi trong
nh6m chudi thir ba trong tmg véi mot sd lugng ky hiéu EHT-LTF.

Theo cach nay, STA x4c dinh Doppler va chu ky tiép dau ngén duya trén nhém
chudi bao gém chudi, va chi bao s6 luong ky hiéu EHT-LTF dua trén gia tri cla
chudi. Trong trudng hgp nay, s6 lugng bit thong tin cla truong chi bao s6 lugng
ky hiéu EHT-LTF, Doppler, va chu ky tiép dau ngin dugc gidm. Theo cach nay,
PPDU c6 thé mang nhiéu thong tin khac hon, sao cho STA ¢6 th8 thu duoc nhidu
théng tin hon to PPDU.
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Theo khia canh thir hai muoi mét, cach thuc hién sang ché con d& cap dén
tram, bao gdm khéi xtr Iy va khéi thu phat.

Khéi thu phat duoc tao cAu hinh d& nhan PPDU dugc truyén béi thiét bi mang.
Bang thong dé nhan PPDU 16n hon 20 MHz, va bang thong bao gdm bang thong
thanh phan thir nhat va bang thong thanh phin tht hai. Bing thong thanh phan
thir nhét mang kénh ndi dung thit nhét ciia truong EHT-SIG cia PPDU, va bang
thong thanh phan thir hai mang kénh ndi dung thir hai ciia truong EHT-SIG.

Bit thong tin tht i dén bit thong tin th j clia kénh ndi dung thir nhat mang
trudng ngudi dung, va trudng cia (i-1) bit thong tin tha nhét cta kénh ndi dung
thir nhét gidng nhu trudng cta (i-1) bit thong tin thir nhét ctia kénh ndi dung tht
hai, trong d6 ca i 14n j déu 12 sb nguyén duong, va i < j; hodc bit thong tin thir i
dén bit théng tin thir j ctia kénh ndi dung thir nhét mang truong chi béo cAp phat
khéi tai nguyén va truong ngudi dung, va trudng cua (i-1) bit thong tin thir nhét
ctia kénh noi dung thir nhat giéng nhu trudmg cta (i-1) bit thong tin thi nhat cia
kénh noi dung thir hai, trong d6 ca i 1An j déu la sb nguyén duong, va i <j.

Theo khia canh thr hai muoi hai, cach thuc hién sang ché con d cap dén
tram, bao gdm khéi xtt Iy va khéi thu phat.

Khéi thu phat duoc tao cAu hinh dé nhan PPDU duge truyén béi thiét bi mang.
Bing thong dé nhan PPDU 16n hon 20MHz, va bang thong bao gdm bang thong
thanh phan thir nhit va bang thong thanh phin thir hai. Bang thong thanh phan
thtr nhét mang kénh ndi dung thir nhat cta truong EHT-SIG ctia PPDU, va bang
thong thanh phan thr hai mang kénh ndi dung thi hai ctia truong EHT-SIG.

Bit thong tin thir i dén bit thong tin thit j cia kénh ndi dung th nhit mang
trudong ngudi dung, va bit thong tin thi i dén bit thong tin thr j cta kénh ndi
dung thir hai mang truong dém, trong d6 ca i 14n j déu 12 sé nguyén duong, va i
<j. |

Theo khia canh thir hai muoi ba, cach thuc hién sang ché con @& cap dén tram,
bao gdm khéi xir Iy va khéi thu phat.

Khéi thu phét dugc tao cAu hinh dé nhan PPDU dugc truyén béi thiét bi mang.
Bing théng dé nhan PPDU 16n hon 20MHz, va bang thong bao g6m bing thong
thanh phin thir nhat va bang thong thanh phan thtt hai. Bang thong thanh phan
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thtr nhit mang kénh ndi dung thir nhit cta trudong EHT-SIG clia PPDU, va bang
thong thanh phan thit hai mang kénh ndi dung thir hai cua truong EHT-SIG.

Kénh ndi dung thir nht bao gdm trudng ngudi dung phu thir nhét, kénh ndi
dung thr hai bao gbm trudng ngudi ding phu thit hai, va truong nguoi ding cua
nguoi dung thir nhét bao gdm trudng ngudi ding phu thir nhét va trudong ngudi
dung phu thir hai.

Theo khia canh thir hai muoi tu, cach thuc hién sang ché con dé cap dén tram,
bao gbm khdi xir Iy va khéi thu phat.

Khéi thu phét duge tao cAu hinh d& nhan PPDU duoc truyén béi thiét bi mang.
Bang thong dé nhan PPDU 16n hon 20MHz, va bang thong bao gdm bing thong
thanh phn thir nhét va bing thong thanh phan thir hai. Bang thong thanh phan
thtr nhit mang kénh noi dung thir nht cta truomg EHT-SIG ciia PPDU, va bing
thong thanh phan thir hai mang kénh ndi dung thi hai cua truong EHT-SIG.

Trudng nguoi dung cia kénh ndi dung thir nhéit giéng nhu trudng ngudi ding
cta kénh ndi dung thir hai.

Theo khia canh thir hai muoi 1am, cach thyc hién sang ché con dé cap dén
thibt bi mang, bao gdm bo xir ly. Bo xit ly dugc ghép ndi v6i bd nhé. Khi bd xir
Iy thuc thi chuong trinh may tinh hodc cac l¢nh trong by nho, phuong phép theo
trudng hop bat ky trong sb cac cach thuc hién cta khia canh thir nhét dugc thuc
hién, hodc phuong phép theo truong hop bét ky trong s6 khia canh tht hai dén
khia canh thir sdu dugc thyuc hién.

Theo khia canh thtr hai muoi séu, cach thuc hién sang ché con @ cap dén
tram, bao gdbm bd xir ly. Bo xtt ly dugc ghép ndi v4i bd nhé. Khi bd xut 1y thuc
thi chuong trinh may tinh hodc cac 1énh trong bd nhé, phuong phép theo cach
thuc hién bét ky ctia khia canh thit bay duoc thuc hién, hodc phuong phép theo
trurong hop bét ky trong s6 khia canh tht tdm dén khia canh thit mudi hai dugc
thure hién.

Theo khia canh tha hai muoi bay, cach thyc hién sang ché con @ cap dén vat
luu trit may tinh doc dugc. Vat luu trir may tinh doc dugc luu trir cac Iénh may
tinh. C4c 1énh mdy tinh ra Iénh thiét bi mang thuc hién phuong phap theo truong
hop bt ky trong s6 cac cach thuc hién cuia khia canh thi nhét, cac 1énh may tinh
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ra 1énh thiét bi mang thuc hién phuong phép theo trudong hop bét ky trong sb
khia canh th®r hai dén khia canh thr sau, hodc cdc 1énh may tinh ra lénh tram
thuc hién phuong phép theo truong hop bét ky trong s cac cach thyc hién cia
khia canh thir by, hodc cac 1énh mdy tinh ra 1énh tram thyuc hién phuong phéap
theo trudong hop bét ky trong sé khia canh tht tam dén khia canh thir mudi hai.

Theo khia canh thir hai muoi tdm, cach thuc hién sang ché con dé cap dén
san phdm chwong trinh mdy tinh. San pham chuong trinh may tinh bao gbm
chwong trinh may tinh. Khi chuong trinh mdy tinh chay trén may tinh, may tinh
c6 thé thuc hién phuong phap theo truong hop bat ky trong s6 cac cach thyc hién
ctia khia canh thtr nhit, méy tinh c6 thé thuc hién phuong phép theo truong hop
bét ky trong s6 khia canh thir hai dén khia canh thr sdu, mdy tinh co thé thuc
hién phuong phap theo trudng th>b'2it ky trong s céc cach thuc hién ciia khia
canh thir bay, hodc may tinh co6 thé thuc hién phuong phép theo truong hop bét

'ky trong sb khia canh thtr tim dén khia canh thir mudi hai.

Theo khia canh thir hai muoi chin, cich thyc hién sang ché con dé cap dén
thiét bi truyén thong, bao g@)m mach vao, mach ra, va mach xt ly. Mach xur ly
duge tao cdu hinh dé: nhan tin hiéu qua mach vao, va truyén tin hiéu qua mach
ra, dé thuc hién mét phan hoic tAt ca cac budc theo trudng hop bét ky trong sd
cac phuong phép co thé dugc thuc hién béi thiét bi mang hodc tram theo cac
phuong an thuc hién sang ché.

Trong qué trinh trién khai cu thé, thiét bi truyén thong c6 thé 1a chip. Mach
vao c6 thé 1a chét vao. Mach ra ¢6 thé 14 chdt ra. Mach xtr 1y ¢6 thé 1a tranzito,
mach cuc cong, bd kich hoat, bét ky mach 16gic nao, hodc tuong tu. Tin hiéu dau
vao dugc nhin bai mach vao ¢o thé dugc nhan va dua vao bai, ching han, ma
khong bi giéi han &, bd nhan, tin hiéu duge xut ra boi mach ra c6 thé dugc xuét
ra, ching han, ma khong bi gi6i han &, bd truyén va duge truyén bdi bo truyén,
va mach vao va mach ra co thé 1a mach tuong tu, trong d6 mach dugc sir dung
1am mach vao va mach ra & céc thoi diém khac nhau. Cach thie trién khai cu thé

ctia bo xtr Iy va cac mach khac nhau khong bi gi6i han theo séng ché.
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M5 ta vin tit cac hinh vé

Fig.11aso dd cua kién tric mang cta hé théng truyén thong theo phuong an
~ thyc hién sang ché;

Fig.2 14 s0 dd ctia kién triic mang ciia hé thong truyén théng khac theo phuong
an thuc hién sang ché;

Fig.3 1a luu dd ciia phuong phép truyén dir liéu theo phuong an thuc hién
sang ché;

Fig.4A 14 so dd cita cAu tric ciia trudng U-SIG thi nhat va truong EHT-SIG
thir nhét theo phuong 4n thyc hién sang ché;

Fig.4B 12 so dd cta ciu trac cla trudng U-SIG tht hai va truong EHT-SIG
thir hai theo phuong an thuc hién sang ché;

Fig.S 1a luu dd ctia phuong phap truyén dit liéu theo phuong 4n thuc hién
khéac cta sang ché;

Fig.6 1a luu dd ctia phuong phép truyén dit lidu theo phuong 4n thuc hién
khac nira clia sang ché;

Fig.7 14 so db ctia cac chu trtic ctia CC 1 va CC 2 theo phuong 4n thyc hién
séng ché;

Fig.8 1a so dd ctia cac céu tric cia CC 1 va CC 2 theo phuong 4n thuc hién
khac cia sang ché;

Fig.9 1a so dd ctia cac céu tric cia CC 1 va CC 2 theo phuong n thuc hién
khéc nira cua sang ché;

Fig.10 12 so @6 cla céc cAu trac ctia CC 1 va CC 2 theo phuong an thyc hién
khac nita clia sang ché;

Fig.11 1a so dd cta cic mddun cia thiét bi mang theo phuong an thuc hién
sang ché;

Fig.121a so dd ctia cAu tric cda thiét bi mang theo phuong 4n thuc hién khac
clia sang ché;

Fig.13 la so db ciia cAu tric caa thiét bi mang theo phuong an thyc hién khac
clia séng ché;

Fig.14 la so db ciia chu tric cia thiét bi mang theo phuong 4n thuc hién khac
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clia sang ché;
Fig.151a so dd cia cAu trtic cia thiét bi mang theo phuong 4n thyc hién khéc
clia sang ché;
Fig.16 13 so db cua cAu tric cia thiét bi mang theo phwong 4n thye hién khac
cta sang ché;
Fig.17 14 so db ctia cAu trac cia tram theo phuong 4n thuc hién sang ché;
Fig.18 1a so dd cia cAu tric cta tram theo phuong 4n thuc hién sang ché;
Fig.19 la so dd ctia cu triic ctia tram theo phuong 4n thuc hién sang ché;
Fig.20 12 so dd ciia cdu tric clia tram theo phuong 4n thuc hién séng ché;
Fig.21 14 so d6 ciia c4u tric cia tram theo phwong 4n thuc hién sing ché;
Fig.22 la so dd cua cAu tric clia tram theo phuong én thyc hién séng ché;
Fig.23 la so dd ctia cAu triic cua thiét bi mang theo phuong 4n thuc hién sang
ché;
Fig.24 1a so dd cta cAu tric cta tram theo phuong 4n thyc hién sang ché; va
Fig.25 la so db cua cAu trac cia thiét bi truyén théng theo phuong an thuc

hién sang ché.

MB& ta chi tiét sang ché

Phén sau mé ta cac giai phap k¥ thuit cia sang ché dya vao cac hinh vé di
kém.

Céc tén cua truong EHT-SIG thi nhét va truong EHT-SIG tht hai theo cac
cach thuc hién sang ché dugc x4c dinh theo chuén 802.11be. C4c tén cia trudng
EHT-SIG thir nhét va truong EHT-SIG tht hai theo cac cach thuc hién séng ché
c6 thé theo cach khéc 14 cac tén cla céc trudng SIG lién quan & cac phién ban
chudn khac. Truong EHT-SIG thi nhét va truong EHT-SIG thir hai theo cac cach
thue hidn sing ché khong bi giéi han & céc trudng SIG lién quan dén chuin
802.11be. Truong EHT-SIG tht nhét va truong EHT-SIG thi hai théo cac cach
thuc hién sang ché c6 thé dugc st dung dé chi bao cac trudng SIG lién quan dén
phién ban chudn bat ky.

Fig.1 14 so 0 cia kién trac mang cia hé théng truyén thong trong kich ban

truyén SU. Hé thong truyén thong 100 bao gbm thiét bi mang 110 va STA 120.
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Thiét bi mang 110 truyén PPDU dén STA 120. STA 120 nhan PPDU, va giai
diéu bién dir liéu trong PPDU dua trén trudng U-SIG va truong EHT-SIG trong
PPDU.

Fig.2 14 so dd ctia kién tric mang ctia hé théng truyén théng trong kich ban
truyén MU. Heé théng truyén théng 200 bao gbm thiét bi mang 210 va cac STA
220. Thiét bi mang 210 truyén PPDU dén cac STA 220. STA nhén PPDU va giai
didu bién dir lidu trong PPDU dya trén truong U-SIG va truong EHT-SIG trong
PPDU.

Bét k& trong phién truyén SU hogc truyén MU, PPDU dugc truyén bai thiét
bi mang dén tram bao gbm truong U-SIG va trudng EHT-SIG.

STA 1a thuc thé 16 gic ¢6 cac chitc ning diu khién truy nhép phuong tién va
16p vat ly ciia IEEE 802.11, va 1a danh tir chung cta tram diém truy nhap (Access
Point, AP) va tram khong AP (non-access point station, non-AP STA).

Béang 1 thé hién truong dugce bao gbm trong trudng U-SIG theo cach thue
hién d4 biét va sb lugng bit thong tin ctia mdi truong. Bang 2 thé hién truong
dugc bao gdm trong trudng EHT-SIG theo cach thyuc hién da biét va sb lwong bit
thong tin ctia mdi trudng.

Béing 1

Bit thong tin Trudng

B0-B2 (U-SIG-1) Chi bao phién ban 16p vat ly

B3 Chi bdo UL/DL

B4-B9 Chi b4do mau BSS

B10-B16 Co hoi truyén

B17-B22 Bang thong

B23 Dinh dang PPDU

B24-B25 Khoang bao v¢ va kich thuéc EHT-LTF

B0-B3 (U-SIG-2) S6 lugng ky hiéu EHT-LTF va chu ky ti€p dau ngan

B4-B6 Phuong tién dieu bien va ma hoa dugc st dung cho
truong EHT-SIG va liéu c6 st dung diéu bién kénh
mang kép

B7-B10 S luong ngudi ding MU-MIMO va s6 lugng ky
hiéu truong EHT-SIG

Bl1 DPoan ky hiéu bo sung kiém tra chin 1é mat do thap

B12 M3 ho4 khoi khong gian — thoi gian

B13-Bl4 Hé sb dém hiéu chinh 16i tién chuyén ti€p

B15 Dinh huéng mé rong gbi?
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Bit thong tin Truong
B16-B19 M3 du tudn hoan
B20-B25 Céc bit cudi
Béng 2
Bit thong tin Truong
B0-B5 Dinh danh tram mot phan
B6-B7 Sb lvong dong khong gian - thoi gian
B8 Puoc tao chum?
B9 Thay d6i chim
B10-B14 Phuong tién diu bién va ma hoa va diéu bién kénh
mang kép
B15 M3 hod
B16-B19 M4 du tudn hoan
B20-B25 Céc bit cudi

C6 thé hiéu ring theo cach thuc hién da biét néu trén, cac trudng dugc bao
gbm trong trudng U-SIG va sb luong bit thong tin cla mdi trudng trong kich ban
truyén SU giéng nhu trong kich ban truyén MU. Tuong ty, cac trudng dugc bao
gbm trong trudng EHT-SIG va s6 luong bit thong tin cua mdi trudng trong kich
ban truyén SU gidng nhu trong kich ban truyén MU.

Dua vao Fig.3. Fig.3 1a luu d6 ctia phuwong phép truyén dit liéu theo phuong
4n thuc hién sang ché. Phuong phép truyén dit liéu bao gdm céc budc sau.

S$301: Thiét bi mang tao PPDU thi nhét.

PPDU thir nhit bao gdm truong U-SIG tht nhit va truong EHT-SIG th nhét,
va téng cta s6 lugng bit thong tin cta trudng U-SIG thi nhit va sb luong bit
thong tin cta truong EHT-SIG thir nhit nhé hon hodc bang 78 bit thong tin.

$302: Thiét bi mang giri PPDU thir nhit dugc ma hod dén STA.

C6 thé hiéu riang, & bude S301, PPDU duogc tao boi thiét bi mang 1a PPDU
khong duge ma hoa. Truomg U-SIG thit nhét va truong EHT-SIG thtt nhét ciing
khong dugc ma hoa. S6 luong bit thong tin 1a sb lugng bit khong duge ma hoa.
Téng cta sb lugng bit cla trudng U-SIG thi nhét khong dugc ma hoa va sd
lugng bit thong tin ca truong EHT-SIG thir nhit nhd hon hodic bang 78 bit théng
tin. Sau khi tao PPDU thi nhat, thiét bi mang c6 thd ma hoa PPDU thir nhét, va
sau d6 truyén PPDU thir nhét duoc ma hoa dén STA. |

Sau khi PPDU thir nhit duoc ma hoa, sb Iugng bit bi chiém béi mdi truong
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trong PPDU thir nhét thay dbi. Chéng han, budc mi hoa dugc thuc hién nhd st
dung MCS 0, va MCS 0 1a diéu bién kho4 dich pha nhi phan (Binary Phase Shift
Keying, BPSK) c6 tc d0 ma hoa 1/2. Trong trudng hop nay, tbng cla cac sb
lugng bit cia truong U-SIG thir nhit va trudng EHT-SIG thir nhét trong PPDU
thtr nhét duoc ma hoé bang 156 bit, tirc 13, tong cong ba ky hiéu OFDM. Khi
phuong tién didu bién khac va téc d6 ma hoa khac dugc sir dung, 156 bit c6 thé
cling dugc mo ta nhu la s6 lugng ky hiéu twong duong.

$303: STA giai ma PPDU tht nhit dé thu dugc PPDU thit nhét dugc giai ma,
trong d6 PPDU th nhét dugc gidi ma bao gdm trudng U-SIG thit nhit va trudong
EHT-SIG thir nhét.

Truong U-SIG tht nhét va trudng EHT-SIG thir nhit thoa man it nhat mot
trong c4c truong sau: ft nhét mét cia truong U-SIG thix nhét va truong EHT-SIG
thir nhit bao gdm trudong chi béo dinh danh, trong d6 truong chi bdo dinh danh
duoc str dung dé nhan dién duy nhéit mot STA; trudng chi bao dinh dang PPDU
va dugc bao gdm trong trudng U-SIG thir nhét hoic truong EHT-SIG thir nhét
chiém nhiéu hon 1 bit thdng tin; hodc trudng U-SIG thi nhét hoic truong EHT-
SIG thtr nhit bao gdm trudng chi bio st dung lai khong gian.

Theo giai phap k¥ thuat da biét twong tmg véi Fig.2, cac trudong duge bao
gbm trong trudmg U-SIG va s6 lugng bit thong tin ctia mdi trudng trong phién
truyén SU giéng nhu trong kich ban truyén MU, va mot sd trudng duqé yéu cu
trong khi truyén MU khong dugc yéu cdu trong kich ban SU. Két qua 13, giy ra
lang phi phu tai va tai nguyén truyén khong dugce sir dung hét. Theo cach nay, so
véi giai phap k¥ thuat da biét, giai phap k¥ thuit cia phuong an thyc hién sang
ché c6 thé dam bao ring tdng ciia s6 lwgng bit thong tin cua trudng U-SIG tha
nhét va s luong bit thong tin ctia truong EHT-SIG tht nhit nh6 hon hoic bing
78 bit thong tin. Diéu nay c6 thé giam céc phu tai chi bao. Ngoai ra, trudng U-
SIG thir nhét va truong EHT-SIG thir nhét ¢6 thé mang nhiéu théng tin hon ma
khéng tang cac phu tai chi béo.

Cu thé 13, trong vi du, it nh4t mot ctia trudng U-SIG tht nhét va truong EHT-
SIG thir nhét bao gdm trudng chi bao dinh danh. Trudng chi béo dinh danh duge
st dung dé nhan dién duy nhit mot STA. Cu thé 13, trudng chi bao dinh danh cu
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thé 13 AID, va AID c6 thé nhan dién duy nhét hoic chi bso mot STA. STA 1a tram
trong BSS bao gdbm thiét bi mang. Theo cich nay, PPDU thir nhit duge ma hoa
bao gdm trudng chi bao dinh danh dugc sir dung d& chi bao STA duy nhat. STA
c6 thé nhan bit, tir truong U-SIG thir nhét va truong EHT-SIG thit nhét, liéu
PPDU thir nhit dugc ma ho duge truyén dén STA, ma khéng tiép tuc nhén
trrong dit liéu phdn mao dau tiép theo. Didu nay giam tiéu thy cong suit cia
STA. Ngoai ra, thdm chi néu trurong dir lidu sau truong U-SIG thi nhét va trudong
dit liéu sau truong EHT-SIG thu nhit khong dugc nhan dting, do STA ¢6 thé x4c
dinh, dya trén truong U-SIG thir nhit va treong EHT-SIG thir nhét, ring PPDU
thir nhit duoc truyén dén STA, STA c6 thé thuc hién tiép nhan c6 két hop HARQ
dua trén phién truyn lai tiép theo. Ngoai ra, thiét bi bén thir ba c6 thé biét vé bd
gtri va bd nhan cua PPDU thur nhit ma khong gy can nhiéu véi thiét bi dang
thuc hién truyén. Diéu nay gitp thiét bi bén tht ba thuc hién 14p lich.

Cu thé 13, viéc it nhat mot cia truong U-SIG thtr nhat va truong EHT-SIG
thir nhit bao gbm trudng chi bdo dinh danh ¢ thé dugc hiéu 13: Truong U-SIG
thir nhét bao gdm trudng chi bao dinh danh; truong EHT-SIG tha nhit bao gdm
treong chi bdo dinh danh; hodc trudng U-SIG tha nhét va truong EHT-SIG tht
nhit bao gdm truong chi bao dinh danh, trong d6 truong U-SIG tha nhét bao
gdm mot phan cla truong chi bdo dinh danh, va truong EHT-SIG tha nhat bao
- gdm phan khéc ctia trrong chi bdo dinh danh.

Trudng chi bdo dinh danh c6 thé chi bdo STA duy nhit. Ching han, khi thiét
bi mang truyén PPDU tht nhit d&n mot STA trong kich ban truyén SU, truong
chi béo dinh danh c6 thé chi bao duy nhit mot STA.

Cu thé 13, truomg chi bdo dinh danh c6 11 bit thong tin. Theo céch nay, bit
thong tin trong trudng chi bao dinh danh co6 thé thoa man yéu cu vé bit thong
tin dé nhan dién duy nhit mot STA.

Trong vi du khéc, trudong chi bdo dinh dang PPDU va dugc bao gbm trong
truong U-SIG thir nhat hodc trurong EHT-SIG thir nhét chiém nhiéu hon 1 bit
thong tin. Trong trudng hop nay, so v6i giai phap trong d6 chi mot bit thong tin
bi chiém dé chi bao dinh dang PPDU, theo phuong 4n thyc hién sing ché, truong
chi bao dinh dang PPDU chiém nhiéu hon 1 bit thong tin. Theo cach nay, truong
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chi béo dinh dang PPDU c¢6 thé mang nhiéu théng tin hon, sao cho c6 thé hd trg
nhiéu chtrc ning hon.

Ching han, truong chi béo dinh dang PPDU ¢6 thé con bao gém thong tin chi
b4o ring kich ban truyén 1a SU, MU phi OFDMA), hoic MU OFDMA; c6 thé
cdn bao gbm thong tin chi bdo khung TB; va c6 thé con bao gdm théng tin chi
bao liéu thuc hién loai bo.

Ngoai ra, truong chi bdo dinh dang PPDU ¢6 thé chi b4o dinh danh PPDU va
chi bao rang ché do truyén 1a truyén SU hodc MU. Theo cach nay, khi nhén
truong U-SIG ctia (N-1) bit thong tin thir nhit, STA c6 thé xac dinh liéu phién
truyén SU hoac truyén MU duogc thuc hién, va st dung chinh séch tiép nhan
tuong Ung.

Trong vi du khac nita, truong U-SIG thir nhét hodc trudng EHT-SIG thit nhat
bao gdm trudong chi bao st dung lai khong gian. Pidu nay c6 thé hd trg chirc
ndng tai sit dung khong gian.

Cu thé 13, trudng chi béo tai st dung khong gian c6 thé chi bio mot trong bén
muc tin sau:

muc tin dé chin tai s dung khong gian dugce tham sb hoé (parameterized
Spatial reuse disallow, PSR_DISALLOW), muc tin dé chin truyén tai sir dung
khong gian (SR_RESTRICTED), muc tin d8 1am tré truyén tai sir dung khong
gian (SR_DELAY), va muc tin dé chin ca tai st dung khong gian dua trén PSR
14n tai str dung khong gian dya trén viéc phat hién g6i OBSS nhém phi SR.

Mot céch tuy chon, truong EHT-SIG thtr nhat ¢6 thé dugc ma hod nhd sir
dung phuong tién ma hoa dugc thoa thuin nho thiét bi mang va STA. Chéng han,
phuong tién ma hod va diéu bién dugc sir dung (modulation and coding scheme,
MCS) 1a MSC 0, va diéu bién kénh mang kép (dual carrier modulation, DCM)
khong duge st dung. Theo cach nay, truong U-SIG tha nhit khong bao gdém
trudong chi bdo MCS va DCM cua truong EHT-SIG, saé cho bit thong tin ¢6 thé
duoc luu lai, va bit théng tin duge luu lai dugce sir dung dé mang thong tin quan
trong khac. Phuong tién ma hoéd dugc thoa thudn cd thé 13, chéng han, phuong
tién mi hoa duogc xac dinh trong giao thirc.

Theo mdt sb phuong 4n thuc hién, chiéu dai cta trudng U-SIG thit hai cla
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PPDU tht hai khong dugc ma hod bang s6 lrong bit thong tin cta trudng U-SIG
thir nhét, va ca sb luong bit thong tin cia trudong U-SIG thi nhét va sb luong bit
thong tin cua trudng U-SIG thir hai nhé hon hodc bang 52 bit thong tin. PPDU
thir nhét duge truyén béi thiét bi mang dén STA khi thiét bi mang thyc hién
truyén don ngudi ding, va PPDU tht hai dugc truyén boi thiét bi mang dén cac
STA khi thiét bi mang thuc hién truyén da ngudi ding.

C6 thé hidu ring sb luong bit thong tin cia trudng U-SIG thtr nhét trong
PPDU thit nhét dugc truyén bai thiét bi mang dén STA trong kich ban SU bang
s6 luong bit thong tin ctia trudng U-SIG thit hai trong PPDU thir hai dugc truyén
béi thiét bi mang trong kich ban MU. Diéu nay co6 thé gitp gidm khéc biét gitra
chinh sach nhén dé nhan trudng U-SIG thir nhét boi STA trong kich ban SU va
chinh s4ch nhan dé nhan truong U-SIG thir hai béi STA trong kich ban MU, va
gitip STA nhén trudng U-SIG trong céc kich ban khac nhau.

Ngoai ra, theo phuong 4n thyc hién sang ché, ca s luong bit thong tin cia
truong U-SIG thir nhit va sb luong bit thong tin cua truong U-SIG thir hai nhé
hon hoic bing 52 bit thong tin. Mot ky hiéu OFDM bao gdm 52 bit thong tin.
S4 lugng nho hon cta bit thong tin cua truong U-SIG tha nhét va truong U-SIG
thir hai chi béo sb lugng nhé hon cua bit thong tin ciia trudng U-SIG thir nhat
dugce ma hoa va trudng U-SIG thir hai duge ma hod. Trong trudong hop nay, trong
PPDU thir nhit dugc ma hoa, cac ky hidu OFDM bj chiém béi cac trudong U-SIG
cling dugc giam, sao cho ¢o thé tiét kiém tai hguyén truyén khong day.

Theo mot sb phuong an thyc hién, truong U-SIG tha nhét va truong EHT-

SIG thtt nhét bao gdm trudong chi bdo dinh danh. Trudng chi bao dinh danh bao

gbm trudng phu chi bao thi nhét va truong phu chi bao tht hai. Truong U-SIG
thir nht bao gdm truong phu chi béo thir nhét, va trudng EHT-SIG thir nhét bao
gbm trurong phu chi bao thit hai. Trong truong hop nay, trudng chi béo dinh danh
dugc phén chia thanh hai phan. Trudng U-SIG thir nhéit bao gdm mot phan, va
treong EHT-SIG tht nhéit bao gdm phan con lai. Theo cach ndy, cdc bit ranh roi
trong truong U-SIG thu nhit va trudng EHT-SIG tht nhét dugce sir dung day du,
nhd d6 tranh truong hop trong 4o s6 luong bit thong tin trong trudng U-SIG thir
nhét hoic truong EHT-SIG tht nhét duoc ting 1én do STA duy nhét can duoc chi
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béo.

Theo mét sb phuong 4an thyc hién tuy chon, bit thong tin bt ddu cia trudng
phu chi béo thtr nhét 1a bit thong tin thit N ctia trudng U-SIG thir nhat, va loai
truomg cia (N-1) bit thong tin thir nhét cia truong U-SIG thir nhit mdt cach
tuong tmg gibng nhu loai trudng cta (N-1) bit théng tin thi nhét cta truong U-
SIG thir hai, trong d6 N 1a sb nguyén duong 16n hon 1 va nhé hon 35. N6i cach
khéc, loai truong cta trudong dung trude truong phu chi béo thi nhit va cua
truomg U-SIG thir nhét gidng nhu loai trudng ctia (N-1) bit thong tin thi nhét &
vi tri trong tmg ctia trudng U-SIG thir hai. Theo cach nay, khi STA nhén truong
U-SIG thir nhét trong kich ban SU va nhén trudng U-SIG thi hai trong kich ban
MU, chinh sach twong tu dugc sir dung dé nhén cac phén thir nhét caa bit théng
tin. Diu nay gitp gidm khéc biét giira cac chinh sach nhén dé nhan trudng U-
SIG boi STA trong cac kich ban khac nhau, va gitp STA nhan PPDU.

Theo mdt s& phuong 4n thyc hién tuy chon khac, truong EHT-SIG thir hai
cta PPDU thir hai khong dugc méa hoa bao gdm trudng chi bdo AID, trong d6
Joai trudng clia truong di sau trudng phu chi bao thir hai va cta truong EHT-SIG
thr nhit giéng nhu loai trudng cia truong di sau trudng chi bdo AID va cua
treong EHT-SIG thir hai. Theo céch nay, khi STA nhén truong U-SIG tha nhét
trong kich ban SU va nhan trudng U-SIG thir hai trong kich ban MU, chinh sach
tuong tu dugce st dung dé nhan bit thong tin cia trudng tiép sau trudng phu chi
b4o thir hai va bit thong tin di sau trudng chi bao AID. Diéu nay gitp giam khac
biét gifta cac chinh sach nhén dé nhan truomg U-SIG boi STA trong céc kich ban
khac nhau, va gitip STA nhan PPDU.

Cén luu ¥ rang hai phuong 4n thyc hién tuy chon néu trén cé thé duogc két
hop. Chéing han, bit thong tin bt dAu clia trudng phu chi bdo thir nhat 12 bit thong
tin thit N cta truong U-SIG thir nhét, va loai truong ctia (N-1) bit thong tin thi
nhét cia trudng U-SIG tha nhit mot cach tuong tmg giéng nhu loai trudng cua
(N-1) bit thong tin thir nhét cua truong U-SIG tht hai, trong d6 N 1a sé nguyén
dwong 16n hon 1 va nhé hon 35. Truong EHT-SIG thr hai ciia PPDU tht hai
khong dugc ma hod bao gbm trudng chi bdo STA. Loai truong cla truong di sau

truong phu chi bdo tht hai va cia truong EHT-SIG tha nhit gibng nhu loai
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treong cla trudng di sau trudng chi bao STA va cta truong EHT-SIG thir hai.
Theo cich nay, khi STA nhén truong U-SIG thir nhét trong kich ban SU va nhan
trzong U-SIG thit hai trong kich ban MU, chinh sach tuong ty dugc sir dung dé
nhan bit thong tin clia trudng tiép sau truong phu chi bo thir hai va bit thong tin
di sau truong chi bio STA. Piéu nay gitp giam khéc biét gitra cac chinh sach
nhén d& nhén truong U-SIG béi STA trong cac kich ban khéc nhau, va giiip STA
nhan PPDU. Trudong chi bao STA co thé 1a, chéng han, AID dugc st dung dé
nhén dién duy nhit mot STA.

Theo phuong an thyc hién sang ché, ca PPDU thir nhét 14n PPDU tht hai
dugc truyén béi thiét bi mang la PPDU dugc mé hoa. M3i trudng trong trudng
U-SIG thir nhét, truong U-SIG tht hai, truong EHT-SIG th&r nhét, va truong
EHT-SIG thir hai theo phuong én thuc hién sang ché 13 trudong ctia PPDU khong
dugce ma hoa.

Cu thé 13, loai trudng cta (N-1) bit thong tin thir nhét cia trudng U-SIG thir
nhét va loai truomg cia (N—-1) bit thong tin tha nhét coa truong U-SIG thit hai
bao gdm mot hodc nhiéu trudng trong cac trudng sau: truong chi bdo phién ban
16p vat Iy (version identifier), trudmg chi bdo UL/DL, trudong chi bdo mau BSS
(basic service set color, BSS color), truong chi bdo TXOP, trudng chi bao abwng
thong (bandwidth), trudmg chi bao dinh dang PPDU (PPDU format), trudng chi
béo ma hoa khéi khong gian — thai gian (space time block code, STBC), trudng
chi bao tai sir dung khong gian (spatial reuse), khoang bao vé (guard interval, GI)
va truomg chi bdo kich thuéc EHT-LTF, trudng chi bao doan ky hiéu bb sung
kiém tra chin 1¢ mat do thap (LDPC extra symbol segment), trudng chi béo hé
s6 dém tién FEC (Pre-FEC Padding Factor), truong chi bdo dinh huéng mé rong
g6i (packet extension disambiguity, PE disambiguity), hodc truong chi bao loai
b6 mao dau (preamble puncture).

Cu thé 13, trudng chi bdo UL/DL chi bao UL hodc DL. Trudng chi bao dinh
danh phién ban chi bdo cu thé phién ban PPDU cu thé ciia PPDU thir nhét.
Truodng chi bdo mau BSS chi bao cu thé dinh danh mau cia BSS bao gdm thiét
bi mang. Trudng chi bdo bang thong chi bao cu thé bang thong ctia g6i va thong

tin x04 mao dau. Trudong chi bao dinh dang PPDU chi bdo cu thé dinh dang
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PPDU. Trudng chi bao STBC chi béo cu thé liéu mi ho4 khdi khong gian — thoi
gian (space-time block code) dugc st dung d6i v6i phan dir lidu. Trudng chi bao
dinh hudng PE cu thé chi bao liéu c6 dinh huéng PE hay khong.

Khi truong chi bao dinh dang PPDU c6 nhiéu hon 1 bit thong tin, truong chi
béao dinh dang PPDU c¢6 thé con bao gdm thong tin chi bdo rang kich ban truyén
1a SU, MU phi OFDMA, hoic MU OFDMA,; ¢6 thé con bao gdm théng tin chi
bao khung TB; va ¢6 thé con bao gbm thong tin chi bao liéu thyc hién loai bd
(puncturing).

Trudng chi béo dinh dang PPDU c¢6 thé thyuc hién chi bao két hop v6i truong
chi bdo UL/DL. Néu trudng chi bao UL/DL chi béo DL, trudng chi bdo dinh
dang PPDU c6 thé chi b4o SU, MU phi OFDMA, hoigc MU OFDMA; hodc néu

trudng chi bao UL/DL chi bao UL, truong chi bdo dinh dang PPDU c6 thé chi |

bdo TB hodc null.

Theo cach khéc, néu truong chi bao UL/DL chi bao UL, trudng chi bao dinh
dang PPDU chi b4o ring kich ban truyén 12 SU khong bi loai bd (SU non-
punctured), SU bi loai bé (SU punctured), MU phi OFDMA, hoac MU OFDMA;
hodc néu trudong chi bao UL/DL chi bao UL, trudng chi bao dinh dang PPDU c6
thé chi béo that kich ban truyén 1 chudi SU khéng bi loai bé hodc chudi SU bi
loai bo, hoac chi bao TB.

Ching han, c6 2 bit thong tin trong trudng chi bao dinh dang PPDU. Trudng
chi bao dinh dang PPDU c6 thé bao gdm gia tri bit ky cua cac gid tri nhi phan
twong Gng v&i khoang tir 0 dén 3. Néu trudng chi bdo UL/DL chi béo DL, 00 chi
bao ring kich ban truyén 1a SU, 01 chi bdo rang kich ban truyén is MU phi
OFDMA, 10 chi béo ring kich ban truyén 1a MU OFDMA, va 11 ¢4 thé dugc sir
dung l1am chudi dao. Theo cach khac, néu trurong chi bao UL/DL chi bdo UL, 00
chi bédo réng kich ban truyén 12 SU, 01 chi bao TB, va 10 va 11 1a céc chudi dao.

Theo cach khac, néu truong chi bao UL/DL chi bao DL, 00 chi bao rang kich
ban truyén la SU khong bi loai bo, 01 chi béo ring kich ban truyén 1a SU bi loai
bd, 10 chi béo ring kich ban truyén 1a MU phi OFDMA, va 11 chi béo rdng kich
ban truyén 1a MU OFDMA. Theo cach khac, néu trudng chi bao UL/DL chi béo
UL, 00 chi bo ring kich ban truyén 1a SU khong bi loai bo, 01 chi béo rang kich
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ban truyén 12 SU bi loai bd, 10 chi bdo TB, va 11 1a chubi dao.

Loai truong cia truong tiép sau truong phu chi bao thir hai va cia truong
EHT-SIG thtr nhat va loai trudng cia trudng tiép sau truong chi bio STA va cia
trrong EHT-SIG thir hai bao gbm mét hodc nhiéu trudng trong cac trudng sau:
truong chi bao sd hrgng dong khong gian - thoi gian (number of spatial-time
stream, NSTS), chu ky tiép dau ngin (midamble periodicity), va Doppler
(Doppler), trudng chi bao tao chum (beamformed), trrong chi béo thay d6i chim
(beam change), truong chi bdo phuong tién diéu bién va ma hoa (modulation and
coding scheme, MCS) va liéu diéu bién ma hoa kép (Dual coding modulation,
DCM) dugec sir dung, va trudong chi bdo ma hod (coding).

Cu thé 13, truong chi bdo NSTS, chu ky tiép dau ngén, va Doppler dugc st
dung d& chi bao sd lugng dong khong gian — thoi gian ctia mot STA dya trén chu
k¥ tiép dau ngin va Doppler. Truong chi bdo tao chum chi bao cu thé liéu tao
chum dugc sir dung. Trudng chi béo thay dbi chiim chi béo cu thé liéu thay dbi
chiim ¢6 dugc thuce hién trén goi hay khong. Truong chi bdo MCS va DCM chi
bao MCS ciia STA va liéu c6 sir dung diéu bién kénh mang kép cho phan dir lidu.
Truong chi bdo ma hoé chi bdo cu thé phuong tién ma hoa.

Loai trudng cia trudng di sau bit thong tin thi N va cua trudong U-SIG tha
hai va loai trudng cua trudong ding trude truong chi bdo STA va cua trudong EHT-
SIG thir hai bao gdbm mot hodc nhiéu trudng trong cac trudng sau: trudng chi
béo sb lugng ky hiéu EHT-LTF (number of EHT-LTF symbols) hodc nguoi dung
MU-MIMO, trudng chi bao EHT-SIG MCS va DCM, trudng chi bao sé lwong
ky hiéu EHT-LTF, chu ky tiép dau ngén, va Doppler, trudng chi bdo phan phdi
khéi tai nguyén (resource unit allocation subfield, RU allocation subfield),
truedng chi bao loai bé phan mao d4u, va truong chi bdo RU 26 4m trung tm.

Trudng chi bao sé lugng ky hiéu EHT-LTF, chu ky tiép d4u ngén, va Doppler
c6 thé bao gdm trudng phu chi béo sé lugng ky hiéu EHT-LTF, trudng phu chi
béo chu ky tiép d4u ngén, va trudng phu chi bao Doppler; hoac c6 thé chi bao sb
lugng ky hiéu EHT-LTF, chu ky tiép déu ngin, va Doppler nhd sit dung mot
treong.

Cu thé 13, truong chi bao s6 luong ky hiéu EHT-LTF hodc ngudi ding MU-
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MIMO chi béo cu thé s6 luong ngudi ding MU-MIMO khi truong EHT-SIG &
ché @6 duogc nén, hodc chi bo sb luong ky hiéu truong EHT-SIG khi truong
EHT-SIG & ché d6 khong dugc nén. Truong chi bdo EHT-SIG MCS va DCM chi
béo cu thd MCS ciia truong EHT-SIG thir hai va liéu c6 st dung diu bién kénh
mang kép cho trudng EHT-SIG thir hai. Truong chi bao sb lugng ky hiéu EHT-
LTF, chu ky tiép d4u ngén, va Doppler chi bdo cu thé sb luong ky hiéu EHT-LTF,
chu ky tiép dau ngén, va liéu Doppler c6 ton tai khong.

Dua vao Fig.4A. Fig.4A 14 so dd cia chu trac ciia trudng U-SIG thi nhat va
trrdng EHT-SIG tht nhat theo phuong én thyc hién séng ché. Truedng U-SIG thu
nhét va truong EHT-SIG tht nhit bao gdm trudng chung va trudng ngudi dung.
Dua vao Fig.4B. Fig.4B 12 so @b ctia cu triic clia treong U-SIG thir hai va trudng
EHT-SIG th hai theo phuong 4n thyc hién sing ché. Trudong U-SIG thit hai va
truong EHT-SIG thir hai bao gdm trudng chung, trudng riéng truyén MU EHT,
va c4c truong ngudi dung. Trudng riéng truyén MU EHT c6 thé bao gdbm ma
khong bi gidi han & trudong chi bao sb luong ky hiéu truong EHT-SIG, truong
EHT-SIG MCS, va truong EHT-SIG DCM, va trudng phu chp phat RU. Trudng
éhi béo sb lugng ky hidu truong EHT-SIG, truong EHT-SIG MCS, va trudng
EHT-SIG DCM c6 thé 1a trudng chi bao sb lugng ky hiéu truong EHT-SIG,
trudng chi bao EHT-SIG MCS, va trudng chi bdo EHT-SIG DCM. Truong cip
phat RU 1a tuy chon. Trong kich ban truyén OFDMA, truong U-SIG thir hai va
trudng EHT-SIG thir hai bao gdm trudng phu cip phat RU.

Loai trrong va sb lugng bit thong tin cia trudng chung duge bao gbm trong
truomg U-SIG thir nhét va trudng EHT-SIG thir nhat trén Fig.4A tuong tmg gidng
véi céc truong duge bao gdm trong trurong chung dugc bao gbm trong trudng U-
SIG thir hai va truong EHT-SIG thtr hai trén Fig.4B. Truong chung ¢ thé 1a
trrong cia (N-1) bit thong tin thir nhét cua truong U-SIG tha nhat hoic trudng
ctia (N-1) bit thong tin thur nhét cua trudong U-SIG thi hai.

Cu thé 13, trudong chung duge bao gbm trong trudng U-SIG thir nhét v trudng
EHT-SIG th nhét c6 thé bao gdm: trudong chi bdo dinh danh phién ban, trudng
chi bao UL/DL, trudng chi bao mau BSS, truong chi bdo TXOP, trudng chi bdo
bang théng, trudng chi béo dinh dang PPDU, trudng chi bao STBC, truong chi
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bao sir dung lai khdng gian, GI va trudng chi bao kich thu¢e EHT-LTF, trudng
chi bao doan ky hiéu bb sung LDPC, trudng chi bao hé s6 dém tién FEC, va
trrdong chi bao dinh huéng PE.

Loai trudong cua truong nguoi dung dugce bao gbm trong trudng U-SIG tha
nhét va trudng EHT-SIG thi nhét trén Fig.4A giéng nhu cia trudng ngudi dung
duge bao gdm trong mdi nhém trudng ngudi dung dugce bao gbm trong trudng
U-SIG thtr hai va truong EHT-SIG thir hai trén Fig.4B.

Cu thé 13, truong ngudi dung trén Fig.4A bao gbm trudng phu chi bao thir
nhét trong truong U-SIG thit nhét, trudng phu chi bao th{ hai trong truong EHT-
SIG thit nhét, trudng chi bao NSTS, chu ky tiép ddu ngén, va Doppler, truong
chi bao tao chum, trudong chi bio thay dbi chum, trudng chi bdo MCS va DCM,
va truong chi bdo ma hoa.

Truong nguoi dung trén Fig.4B bao gbm trudng chi bdo STA, trudng chi béo
NSTS, chu ky tiép diu ngan, va Doppler, trudng chi béo tao chum, trudng chi
béo thay dbi chiim, trudng chi bdo MCS va DCM, va truong chi bao ma hoa.

C6 thé hiéu ring, theo phuong 4n thuc hién sang ché, khac biét chinh cla
trudng U-SIG thi nhit va trudng EHT-SIG thir nhét véi truong U-SIG tht hai
va truomg EHT-SIG thir hai & chd truong U-SIG thir nhét va truong EHT-SIG
thir nht khong bao gbm truong riéng truyén MU EHT, trong d6 trudng nay
khong duge yéu ciu trong kich ban truyén SU. Theo c4ch nay, ciu tric cia
trudng U-SIG thir nhét va truong EHT-SIG thtr nhét theo phuong 4n thuc hién
sang ché thich hop hon.

Trong truong hop nay, truong ndy ma khong dugc yéu cau trong kich ban
truyén SU bi bb qua, va truong U-SIG thtr nhét va trudng EHT-SIG tht nhit ¢6
thé bao gE”)m thong tin khac hitu ich hon, sao cho céc tai nguyén truyén c6 thé
duge ding hét trong kich ban truyén SU.

Ngoai ra, theo sang ché, dinh dang cua truong U-SIG thu nhét va trudng
EHT-SIG thir nhit mot phan giéng nhu dinh dang cua truong U-SIG tht hai va
treong EHT-SIG tht hai. Theo céch nay, khac biét gifta chinh sach nhén dé nhan
truong U-SIG thir nhét va truong EHT-SIG thtr nhét bdi STA trong kich ban
truyén SU va chinh sach nhan dé nhan truong U-SIG thir hai va truong EHT-SIG
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thir hai trong kich ban truyén MU c6 thé dugc didu khién tot hon.
Trong vi du cu thé, d6i véi cac truomg duge bao gbm trong trudng U-SIG thir
nhit va cac truong duge bao gdm trong trudng U-SIG tht hai, tham khao bang
3 va bang 4. Bang 3 thé hién c4c trudng cia 26 bit thong tin thir nhét clia trudong
U-SIG thir nhét va truong U-SIG thi hai, va s6 luong bit thong tin bi chiém boi
mdi trudng. Bang 4 thé hién cac truong cia bit thong tin thit 27 dén bit thong tin
thir 52 cita truong U-SIG tht nht va trudng U-SIG thi hai, va s6 lugng bit thong
tin bi chiém béi mdi truong.
Bing 3
Trudng U-SIG thir nhét Trudong U-SIG thit hai
Bit thong tin (Bit) | Truong (Field) Bit thong tin (Bit) | Truong (Field)
B0-B2 Phién ban 16p vét ly | BO-B2 Phién ban 16p vat ly
(version identifier) (version identifier)
B3 UL/DL B3 UL/DL
B4-B9 Mau BSS B4-9 Mau BSS
B10-B16 TXOP B10-16 TXOP)
B17-B22 Béng thong B17-22 Béng thong
(bandwidth) (bandwidth)
B23-B24 Pinh dang PPDU B23-24 Pinh dang PPDU
(PPDU format) (PPDU format)
B25 Mai hoa khoi khong | B25 M3 hoé khoi khong
gian — thoi gian gian — thoi gian
(STBCO) (STBC)
Bang 4
Trudng U-SIG thi nhat Truong U-SIG thi hai
Bit thong tin (Bit) | Truong (Field) Bit thong tin Truong (Field)
(Bit)
B0-B1 Tai st dung khong B0-B1 Téi st dung khong gian
gian (spatial reuse) (spatial reuse)
B2-B3 GI + kich thuéc EHT- | B2-B3 GI + kich thuéc EHT-
LTF LTF
B4 DPoan ky hi¢u bd sung | B4 DPoan ky hi¢u bo sung
LDPC LDPC
B5 Dinh huéng PE B5 binh huéng PE
B6-B7 Hé s6 dém tien FEC | B6-B7 H¢ s0 dém tién FEC
B8-BI15 AID mdt phan B8&-BI12 SO Iugng ky hi¢u
truong EHT-SIG hodc
nguoi dung MU-
MIMO
B13-B15 EHT-SIG MCS va
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Trudng U-SIG thit nhét Truong U-SIG thit hai
Bit thong tin (Bit) | Truong (Field) Bit thong tin Truong (Field)
(Bit)
DCM
B16-B19 M3 dur tudn hoan B16-B19 M3 du tuén hoan
(CRC) (CRC)
B20-B25 Céc bit cudi (tail) B20-B25 Céc bit cudi (tail)

Nhu duoc thé hién trong Bang 3 va Bang 4, ndi dung ctia 34 bit thong tin thir
nhat (B0-B25 trong Bang 3 va B0-B7 trong Bang 4) ctia truong U-SIG thi nhét

gibng nhu that cia truong U-SIG th hai. Bit thong tin thir nhét tuong ng véi.

B0, bit thong tin thir hai trong Ung v6i B, va phuong phép nay cling duoc ap
dung cho bit thong tin thit tdm twong tmg véi B7. Tam bit thong tin thir nhét clia
ky hiéu thir hai cita trudng U-SIG thir nhét va tdm bit thong tin thtr nhét cta
trurong U-SIG thi hai 14n luot twong tmg véi BO-B7 cta ky hiéu thir 2 cua trudng
U-SIG thit nhit va BO-B7 cua ky hiéu thi 2 cia truong U-SIG thi hai.

34 bit thong tin thir nhét ctia mbi trudng trong truong U-SIG thi nhit va
trudmg U-SIG thr hai bao gdm céc trudong sau: trudong chi bdo dinh danh phién
ban, trudng chi bao DL/UL, trudong chi bdo mau BSS, truong chi bao TXOP,
truomg chi bao bing thong, truong chi bdo dinh dang PPDU, truong chi bdo
STBC, trudng chi bao sir dung lai khong gian, truong chi bdo GI va kich thude
EHT-LTF, trudong chi bao doan ky hiéu bb sung LDPC, truong chi bao dinh
hudng PE, va truong chi bdo hé s6 dém tién FEC.

Trudng dinh danh phién ban c6 3 bit thong tin, truong chi bdo DL/UL ¢6 1
bit thong tin, truong chi bdo mau BSS ¢6 6 bit thong tin, truong chi bao TXOP
c6 7 bit thong tin, truong chi bio bang thong c6 6 bit thong tin, trudong chi bao
dinh dang PPDU c6 2 bit thong tin, truong chi bdo STBC ¢6 1 bit thong tin,
trurong chi bao téi st dung khong gian c6 2 bit thong tin, trudng chi bao GI va
kich thuéc EHT-LTF c6 2 bit thong tin, truomg chi béo ky hiéu bd sung LDPC
c6 1 bit thong tin, trudng chi bao dinh huéng PE ¢6 1 bit thong tin, va truong chi
bao hé sb dém tién FEC c6 2 bit thong tin.

Céc truomg cua 34 bit thong tin thir nhét caa trudng U-SIG thir nhét va trudng
U-SIG thit hai c¢6 thé duoc bb tri theo thi ty trong Bang 1, hodc ¢ thé dwoc bd
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tri theo thtr tu khéc, gia sir cac loai trudong dugc mang trong bit thong tin tuong
{ng cla trudng U-SIG thir nhét va truong U-SIG thir hai twong mg gidéng nhau.

Ngodi ra, bit thong tin thi 35 (B8 trong Bang 4) dén bit thong tin thir 52 (B25
trong Bang 4) cta ky hiéu thr 2 cta truong U-SIG tht nhit bao gdm trudmg AID
mot phén (partial AID), trudng chi bdo CRC, va trudng chi béo bit cudi (tail).
Trudng chi bdo CRC dugc st dung dé kiém tra thong tin. Trudng chi bao két
thac dugc st dung cu thé dé dirng m3 hoa.

Trudng AID mét phan c6 8 bit thong tin, trudng chi bdo CRC c¢6 4 bit thong
tin, vA trudmg chi béo két thic c¢6 6 bit thong tin. Trudng AID mot phén c6 thé
dugc hidu 13 trudng phu chi béo thit nhét theo phuong 4n thyc hién néu trén.

Bit thong tin thi 35 (B8 trong Béang 4) dén bit thong tin thi 52 (B25 trong
Bang 4) cua truong U-SIG thtr hai bao gbm trudng chi bao sb luong ky hiéu
trudng EHT-SIG hodc ngudi duing MU-MIMO, trudng chi bao EHT-SIG MCS
va DCM, trudmg chi bdo CRC, va truong chi bao két thic. Trudong chi bao sb
lrong ky hiéu truong EHT-SIG hodc nguroi ding MU-MIMO c¢6 5 bit thong tin,
trudng chi bao EHT-SIG MCS va DCM c6 3 bit thong tin, trudng chi bao CRC
cb 4 bit thong tin, va trudng chi bdo két thic c6 6 bit thong tin.

Déi véi cac truomg duge bao gdm trong trudng EHT-SIG thir nht va céc
truomg duoc bao gdm trong trudong EHT-SIG thir hai, tham khdo Bang 5 va Bang
6. |

Béng 5 thé hién c4c trudong duge bao gbm trong trudng EHT-SIG thit nhét va

s6 luong bit thong tin ctia mbi trudng.
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Bang S

Bit thong tin (Bit) Trudng (Field) S (sb luong bit thong tin)

B0-B2 Partial AID (partial AID) 13

B3-B7 S lugng dong khong gian - thai | 5
gian va Doppler (NSTS and
Doppler)

B8-Bl11 Phuong tién diéu bién va ma hoa | 4
(MCS)

B12 Diéu bién kénh mang kép 1
(DCM)

B13 Thay d6i dong (beam change) 1

Bl14 M3 hoéa (coding) 1

50



52150

51/97

Bit thong tin (Bit) Trudng (Field) S6 (sb luong bit thong tin)
BI15 Tao chum (beamformed) 1
B16-B19 M3 du thira tudn hoan (CRC) 4
B20-B25 thong tin bit cudi (tail) 6

Nhu dugc thé hién trong Bang 5, trudng EHT-SIG thir nhét bao gdm trudng
AID moét phén, truong chi bio NSTS va Doppler, truong chi bao MCS, truong
chi bao DCM, truong chi bao thay dbi chum, trudng chi bdo mi hod, trudng chi
béo tao chum, trudng chi bdo CRC, va truong chi bao két thuc. Truong AID mot
phan c6 3 bit thong tin, trudng chi bdo NSTS va Doppler ¢6 5 bit thong tin,
trirdng chi bdo MCS c6 4 bit thong tin, truong chi bdo DCM ¢6 1 bit thong tin,
trirong chi bao thay dbi chim c6 1 bit thong tin, trudng chi bao ma hod ¢d 1 bit
thong tin, trudng chi béo tao chim co6 1 bit théng tin, tredng chi bdo CRC ¢6 1
bit théng tin, va trudng chi bao két thic c6 6 bit thong tin. Truong AID mot phan
trong truong EHT-SIG thir nhét c6 thé dugc hiéu 13 trudng phu chi béo thir hai
theo phuong an thyc hién néu trén.

Truong AID mot phén, trudng chi bao NSTS va Doppler, truong chi bao
MCS, trudng chi bdo DCM, trudng chi bo thay dbi chum, truomg chi bdo ma
hoa, va truomg chi bao tao chum trong truong EHT-SIG thi nhét c6 thé dugc goi
chung 13 truong ngudi dung (user field).

C6 thé hiéu réng, trong kich ban truyén SU, mét ph?ln cua truong AID nam
trong truong U-SIG thir nhét, va phan con lai cla trudong AID nim trong trudng
EHT-SIG thtt nhit. Téng cia sb lugng bit thong tin clia mot phén nay clia truong
AID va s luong bit thong tin cta phén con lai ciia trudng AID bang 11 bit thong
tin. STA ¢6 thé nhan truong U-SIG tht nhit d8 thu dugc mot phan niy cla trudng
AID va nhén trudng EHT-SIG thit nhit dé thu dugc phan con lai cia AID, va thu
duge AID c6 11 bit thong tin dya trén mot phan nay cta trudng AID va phén con
lai cia AID, dé x4c dinh STA duoc nhan dién duy nhét boi AID.

Béng 6 thé hién céc truong dugc bao gbm trong truong EHT-SIG thir hai va
s lugng bit thong tin clia mdi trudng.

Bang 6

Bit thong tin (Bit) | Truong (Field) S6 (s luong bit thong tin)

B0-B4 S6 lugng ky hiéu EHT-LTF, chu | 4
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Bit thong tin (Bit) | Truong (Field) S (s6 luong bit théng tin)

ky tiép d4u ngin, va Doppler
(number of EHT-LTF symbols +
midamble periodicity + Doppler)

B5-B15 AID 11

W

Sb luong dong khong gian - thoi
gian va Doppler (NSTS and
Doppler)

MCS

DCM

Thay d6i chim (beam change)

M3 hod (coding)

Tao chum (beamformed)

AID

D | et [t [t |t et [

S lrong dong khong gian - thoi
gian va Doppler (NSTS and .
Doppler)

MCS

DCM

Thay d6i chim (beam change)

Mai hoa (coding)

Tao chum (beamformed)

CRC

ON | B |t |t |t | |

Bit thong tin cudi (tail)

Nhu dugc thé hién trong Bang 6, trudng EHT-SIG thir hai bao gbm trudng
chi béo s6 luong ky hiéu EHT-LTF, chu ky tiép ddu ngén, va Doppler, c4c trudng
ngudi ding, trudng chi bao CRC, va trudng chi bao két thic. Mbi truong ngudi
ding bao gdm AID, trudng chi bao NSTS va Doppler, truong chi bao MCS,
treong chi bao DCM, trudng chi bio thay dbi chum, trudng chi bdo ma hoa,
trudng chi bao tao chum, CRC trudng chi bao, va trudong chi bao két thuc. Clr
hai trudong ngudi dung twong (mg véi mot truong chi bdo CRC va mot truong
chi béo két thic. Truong chi bao sé luong ky hiéu EHT-LTF, chu ky tiép dau
ngén, va Doppler ¢6 4 bit thong tin, va AID c6 11 bit thong tin. S6 luong bit
théng tin cia mdi trudng chi bao NSTS va Doppler, trudng chi bao MCS, truong
chi bdo DCM, truong chi bao thay dbi chum, trudng chi bio ma hod, trudng chi
b4o tao chum, trudong chi bao CRC, va trudng chi béo két thiic mot cach twong

g gibng nhu s6 lurgng bit thong tin clia mdi trudng cua trudng EHT-SIG thi
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nhit. AID ciia trudng EHT-SIG thtr hai c6 thé dugc hiéu 12 trudng chi bdo STA
theo phuong 4n thuce hién néu trén.

C6 thé hiéu rang, trong kich ban truyén SU va truyén MU, dinh dang cta
truong U-SIG gidng mot phén dinh dang cta truong EHT-SIG. Diéu nay co thé
gitip STA nhan trudng U-SIG va trudng EHT-SIG. Ngoai ra, mot sb trudong quan
trong cling dugc bao gbm, ching han, trudng tai s dung khong gian. Ngoai ra,
trudng chi bao dinh dang PPDU c6 2 bit thong tin, sao cho truong c6 thé mang
nhiéu thong tin hon. Trudng AID c¢6 11 bit thong tin. Theo céch nay, STA trong
BSS bao gdm thiét bj mang c6 thé duge nhan dién duy nht.

Ching han, trong kich ban truyén SU, mot phan ctia AID & trong truong U-
SIG tht nhét, va phan con lai cta trudng AID 6 trong trudng EHT-SIG thir nhét.
Téng cia sb lugng bit théng tin ctia mot phan nay cta trudng AID va sé luong
bit thong tin clia mot phan nay ciia trudng AID bing 11 bit thong tin. STA ¢6 thé
nhén truong U-SIG tha nhit dé thu dugc mot phan nay cta truong AID va nhén
truong EHT-SIG th nhét @ thu dugc phén con lai cia AID, va thu duge AID
c6 11 bit théng tins dua trén mot phan nay cta truong AID va phan con lai ctia
AID, dé x4c dinh STA dugc nhan dién duy nhat bai AID.

Trong kich ban truyén MU, néu truong EHT-SIG thir hai bao gdbm AID ¢6 11
bit thong tin, STA c6 thé nhan truong EHT-SIG thi hai dé thu dugc AID, dé xac
dinh STA duoc nhén dién duy nhét béi AID.

Trong kich ban truyén OFDMA, truong EHT-SIG thi hai ¢6 thé bao gbébm
trudng chi bao trudng phu cap phat RU. Trong kich ban truyén phi OFDMA,
tredong EHT-SIG thir hai c6 thé bao gdm trudng chi bo loai bo phin mao dau.

Truong chi béo cép phat RU bao gb6m mot hoic nhiéu trudng phu chi bao cdp
phat RU. Cu thé 13, mdi STA tuong (g véi mot truong phu chi bao chp phat RU,
va mdi trudng phu chi bdo cép phat RU chi béo thong tin cip phat RU ciia STA
tuong tmg. SO lugng bit thong tin cla truong chi bio c4p phat RU lién quan dén
) luvong n STA ma thiét bi mang truyén PPDU thtt hai dén do. Chéng han, néu
s6 lwong bit thong tin ciia mdi trudng phu chi bao cap phat RU bing m, sé lugng
bit thong tin cla trudng chi bao chp phat RU bing n*m. Chéng han, m c6 thé

bang, ma khong bi gii han &, 8.
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Trong kich ban trong d6 bang thong dé truyén PPDU 16n hon 20 MHz, truong
EHT-SIG thit hai c6 thé con bao gém trudng chi bio RU 26 4m trung tim, trong
do truedng ¢ 1-2 bit thong tin.

Trudng phu cip phat RU hogc trudng chi béo loai bo phdn mao dau, va thong
tin cip phat RU 26 4m trung tAm cd thé 13 trude trudng ngudi ding.

CAn luu y ring, theo séng ché, cac trudng nim trude trudng chi béo dinh
danh va ndm trong truomg U-SIG tht nhét bao gdm, nhung khong bi gi6i han 0,
tAt ca cac trudng cua tam bit thong tin thir nhit ctia ky hidu thi nhét cta trudong
U-SIG thtt nhét trong Bang 3 va tAt ca cac trudng clia tam bit thong tin thir nhét
cia ky hiéu th 2 trong Bang 4, hodc mot phén clia cac trudng c6 thé bi bod qua.
Tuong tu, truong U-SIG thir hai bao gdm, nhung khong bi gi¢i han &, tat ca céc
trrong cia tam bit thong tin thar nhét cta ky hiéu thu nhét trong trudong U-SIG
thir nhét trong Bang 3 va tAt ca céc trudng clia tdm bit thong tin thir nhét cta ky
hiéu thit hai trong Bang 4. S6 lugng bit thong tin cta mdi trudng khong bi gidi
han & cac sb lugng bit thong tin duge thé hién trong Bang 3 va Bang 4.

Thr tw ciia c4c trudng trude truong chi béo dinh danh (N-1) trudng thir nhat)
ciia trudng U-SIG thir nhét va thir tw cia (N-1) truong thi nhat cia truong U-
SIG thir hai khong bi giéi han theo sang ché, gia st rang loai trudng cta (N-1)
truong thi nhét cla trudng U-SIG thir nhét trong Gng gidng nhu loai trudng cla
(N-1) trudng thir nhét cta trudong U-SIG thi hai.

Theo sang ché, cic trudong cua trudng EHT-SIG thir nhét sau trudng chi bao
dinh danh bao gbm, nhung khong bi gi6i han 0, tat ca cac trudng sau AID mot
phén cta truong EHT-SIG thir nhét trong Bang 4, hodc mét phan cia céc truong
c6 thé bi bo qua. Tuong tu, trudng EHT-SIG thir hai bao gdm, nhung khong bi
gi6i han ¢, tAt ca cac truong ngudi dung trong Bang 5, hodc mot phén cla céc
trrong trong mdi trudng ngudi ding c6 thé bi bé qua.

Thir tu sdp xép clia cac trudong ngudi dung cua truong EHT-SIG thir nhét va
thir tw sip xép cia cac trudong ngudi ding cia truong EHT-SIG thir hai cling
khong bi gidi han theo sang ché. Trudng ngudi dung khong bi gidi han & viéc
dugc mang chi trong truong EHT-SIG thir nhét va truong EHT-SIG thir hai, hodc

mdt phan trudng ngudi ding co thé dugc mang trong truong U-SIG thu nhét va
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treong U-SIG tha hai.

Theo mdt sb phuong an thuc hién, mot ph?ln cua cac truong co thé duogc loai
b6 tir trudong U-SIG thr nhat, truong EHT-SIG tht nhét, trudmg U-SIG thir hai,
va truong EHT-SIG th hai. Chéng han, khong trudng nao trong truong U-SIG
thir nhat, truong EHT-SIG thir nhét, truong U-SIG thit hai, va truong EHT-SIG
thir hai c6 th bao gdm mdt hoc nhiéu ciia truong chi bao tao chim, trudng chi
bao DCM, hoic truong chi bao ma hoa. Theo cach khac, sb lugng bit thong tin
cua truong chi bdo AID cd thé dugc giam. Bit thong tin duge luu lai theo cach
nay dugc su dung d8 mang thong tin khac. Ching han, s4 luong bit thong tin cla
trudng chi béo tai st dung khong gian cd thé duoc ting 1én, hoic s6 lugng bit
thong tin cua truong chi bio loai bo phin mao diu co thé dugc ting 1én.

Theo mét sb phuong an thuc hién khac, mét phén cua céc trudng cua truong
EHT-SIG thtr nhit duge dit trong truong U-SIG thir nhét, sao cho trudng EHT-
SIG thir nhét bao gdm trudng chi bao dinh danh hoan chinh, s6 luong bit thong
tin cla truong U-SIG thé nhat luén nho hon hodc bing 52 bit thong tin, va sb
lugng bit thong tin cia truong EHT-SIG thir nhét ludn nhé hon hodc bing 26 bit
thong tin. Trong truong hop nay, truong EHT-SIG tha nhit bao gdm trudng chi
b4o dinh danh hoan chinh, sao cho STA ¢6 thé nhén tt hon trudng chi béo dinh
danh.

Theo cach thuc hién khéac nira, PPDU thu nhét c6 thé ap dung cho phién
truyén SU theo phuong 4n thyc hién sing ché ¢6 thé duge st dung theo cach
khac chi trong phién truyén SU trong trudng hop khong loai bé mao dau. PPDU
thir hai c6 thé 4p dung cho phién truyén MU theo phuong 4n thuc hién sing ché
c¢6 thé duge sir dung trong phién truyén SU trong trix&mg hop loai bo phan mao
dau.

Duya vao Fig.5. Fig.5 1a Iuu d6 cia phuong phép truyén dit liéu theo phuong
4n thyc hién sang ché. Phuong phap truyén dit liéu bao gdm cac bude sau.

$501: Thiét bi mang tao PPDU.

PPDU bao gbém truong EHT-SIG, va trudng EHT-SIG bao gdm trudng chi
béo sb luong ky hiéu EHT-LTF, chu ky tiép déu ngén, va Doppler.

Cu thé 13, trudng chi bao sé luong ky hiéu EHT-LTF, chu k¥ tiép dau ngén,
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va Doppler c6 4 bit thong tin.

Trudng chi bao s6 lrgng ky hiéu EHT-LTF, chu ky tiép dau ngén, va Doppler
c6 thé 1a mot trong vai trudng hop sau:

Truong chi béo s6 luong ky hiéu EHT-LTF, chu ky tiép déu ngin, va Doppler
12 chudi thtr nhét, trong d6 nhém chudi thi nhit bao gbm chudi thir nhét chi bao
rang Doppler khéng ton tai, chudi thir nhét chi bao sb lugng ky hiéu EHT-LTF,
mdi chudi trong nhém chudi thit nhét tuong ﬁ‘hg v6i mot sb luong ky hiéu EHT-
LTF, va chudi thir nhat c6 thé 12 chudi b4t ky trong nhém chudi phu tht nhét;

trudng chi bao sé luong ky hidu EHT-LTE, chu ky tiép dau ngén, va
Doppler 1a chudi thir hai, trong d6 nhém chudi thtr hai bao gdm chudi thit hai chi
béo ring Doppler tdn tai va chu ky tiép ddu ngén 1a chu ky thir nhat, chudi thu
hai chi bao sb lugng ky hiéu EHT-LTF, mdi chudi trong nhom chudi thr hai
twong Gng v6i mdt sb lugng ky hidu EHT-LTFE, va chudi thit hai c6 thé 1a chudi
bat ky trong nhém chudi phy thit hai; hodc
trudng chi bao sd lugng ky hiéu EHT-LTF, chu ky tiép d4u ngin, va

Doppler 14 chudi thir ba, trong d6 nhém chudi thtr ba bao gém chudi thir ba chi
béo ring Doppler ton tai va chu ky tiép ddu ngén 13 chu ky thir hai, chudi thir ba
chi béo sb luong ky hiéu EHT-LTF, mdi chudi trong nhom chudi thtr ba tuong
{mg véi mot sb lugng ky hiéu EHT-LTF, va chudi thir ba c6 thé 1 chudi bat ky
trong nhém chudi phy thir ba.

$502: Thiét bi mang truyén PPDU dén STA.

Tuong tmg, STA nhan PPDU duogc truyén béi thiét bi mang.

Nhu dugc thé hién trong Bang 7, Bang 7 tao tuong Gng kha thi cla truong
chi bao sb luong ky hiéu EHT-LTF, chu ky tiép dau ngén, va Doppler, va mdi
nhom trong cdc nhom chudi sau: nhém chudi thir nhét, nhém chudi thir hai, va

nhém chudi thir ba.

Bang 7
Trudng Y nghia
S lrgng ky hiéu EHT- | Doppler Sé lwong ky hiéu Chu ky tiép dau
LTF, chu ky tiép diu (Doppler) EHT-LTF (number of | ngin (midamble
ngén, va Doppler ' EHT-LTF symbols) | periodicity)
(number of EHT-LTF
symbols And midamble
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periodicity And Doppler)

0000-1000 0 1/2/4/6/8/10/12/14/16 | N/A
1001-1011 1 1/2/4 10
1100-1110 1 1/2/4 20
1111 Danh riéng

Nhu duoc thé hién trong Bang 6, nhém chudi thir nhét ¢6 thé bao gdm cac
gia tri nhi phéan tuong tmg v6i 0 dén 8, va mbi gia tri nhi phan chi bao twong Ung
mot s6 lugng ky hiéu EHT-LTF. Cu thé 13, chin gié tri nhi phan 0000, 0001, 0010,
0011, 0100, 0101, 0110, 0111, va 1000 1an Iugt chi béo ring cac sb cla céc ky
hiéu EHT-LTF 1a 1, 2, 4, 6, 8, 10, 12, 14, ho#c 16. Nhom chudi thit nhét chi bao
rang Doppler khong tdn tai. Trong trudng hop ndy, chudi bét ky trong nhém
chudi tht nhat co thé chi bao, dua trén nhom chudi thi nhét bao gé)m chudi nay,
rang Doppler khong tdn tai. Ttc 13, mdi gia tri trong chin gia tri nhi phan 0000,
0001, 0010, 0011, 0100, 0101, 0110, 0111, va 1000 co thé chi bao rang Doppler
khéng ton tai.

Nhom chudi thit hai c6 thé bao gdm cac gia tri nhi phan twong Gng véi tir 9
dén 11, va mdi gia tri nhi phén tvong Gtng véi mot s6 lugng ky hiéu EHT-LTF.
Cu thé 13, ba gi4 tri nhi phan 1001, 1010, va 1011 1dn luot chi bao ring céc s6
cia cac ky hiéu EHT-LTF 1a 1, 2, va 4. Nhom chudi thtr hai chi bao ring Doppler
tdn tai va chu ky tiép dau ngin 12 chu ky 1. Trong trudng hop nay, mbi chudi
trong nhém chudi thir hai c¢6 thé chi bao, dua trén nhom chudi thir hai bao gém
chudi nay, ring Doppler tdn tai va chu ky tiép dau ngén 1a chu ky tht nhét. Tirc
12, mdi gid tri trong ba gia tri nhi phan 1001, 1010, va 1011 c6 thé chi bao réng
Doppler ton tai va chu ky tiép d4u ngén 1a chu ky tha nhét.

Nhom chudi thit ba c6 thé bao gdm cac gid tri nhi phan turong tng véi 12 dén
14, vi mdi gi4 tri nhi phan twong tmg véi mdt s6 lugng ky hiéu EHT-LTE. Cu
thé 13, ba gi tri nhi phan 1100, 1101, va 1110 1an luot chi bdo rang cic sb cla
cac ky hiéu EHT-LTF bing 1, 2, va 4. Nhém chudi tht ba chi béo rang Doppler
tdn tai va chu k¥ tiép dau ngén 1a chu ky 2. Trong truong hop nay, modi chudi
trong nhém chudi tha ba co thé chi bao, dwa trén nhém chudi thit ba bao gbm
chudi nay, ring Doppler tdn tai va chu ky tiép dau ngén 1a chu ky tht hai. Tac

13, mdi gia tri trong ba gié tri nhi phan 1100, 1101, va 1110 ¢6 thé chi bao ring
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Doppler ton tai va chu ky tiép d4u ngan 14 chu ky thir hai.

Chu ky 1 va chu ky 2 1a cac chu ky khac nhau. Theo phuong an thyc hién,
chu ky 1 bang 10, va chu ky 2 biang 20.

Gi4 tri nhj phén c6 thé duge mang béi 4 bit thong tin con bao gbm 1111. 1111
c6 thé dugc danh riéng dé chi bao thong tin khac. Cach chi bao nay khong chi c6
thé giam sb Irgng bit thong tin, ma cfing tao tinh kha mé & mirc 49 nao do.

Trong truomg hop nay, nhém chudi bao gbm chudi chi bio Doppler va chu
k¥ tiép dAu ngdn, va gia tri cia chubi chi bao s6 luong ky hiéu EHT-LTF. So véi
giai phép trong d6 trudng c6 1 bit thong tin chi bo Doppler and truong c6 4 bit
thong tin chi bao sb lwgng ky hiéu EHT-LTF va chu ky tiép dau ngén, theo cach
nay, truong chi bdo Doppler ¢o6 thé bi bod qua, dé giam s6 lugng bit thong tin ctia
trudng chi bao sb lugng ky hiéu EHT-LTF, chu ky tiép dau ngén, va Doppler.

Cén lvu ¥ ring phuong 4n thuc hién phuong phap truyén dit liéu tuong tmg
vé6i Fig.5 ¢6 thé duge két hop véi phuong an thyc hién phuong phép truyén dir
liéu tuong ung véi Fig.3.

Cu thé 13, dua trén phuong 4n thuc hién phuong phap truyén dir lidu tuong
ting v6i Fig.3, mdi trudng trong céc trudng chi bdo s6 luong ky hiéu EHT-LTF,
chu ky tiép dau ngan, va Doppler trong trudng EHT-SIG thur nhét va truong EHT-
SIG thir hai c6 thé sir dung cach thirc chi bao clia trudng chi bao s6 cia ky hidu
EHT-LTF, chu ky tiép d4u ngén, va Doppler theo phuong 4n thuc hién phuong
phap truyén dit liéu twong tng v6i Fig.5.

Cu thé 13, mbi trudng trong cac truong chi bao ) luong ky hiéu EHT-LTE,
chu ky tiép dau ngan, va Doppler trong trudng EHT-SIG thu nhat va trudng EHT-
SIG thir hai c6 4 bit thong tin. Trudng chi bdo s6 luong ky hiéu EHT-LTF, chu
ky tiép ddu ngn, va Doppler c6 thé 12 mét trong vai trudong hop sau:

Trudng chi bao sé lugng ky hiéu EHT-LTF, chu ky tiép déu ngén, va Doppler
12 chudi thir nhét, trong d6 nhém chudi thir nhit bao gdm chudi thi nhét chi bao
rang Doppler khéng ton tai, chudi thi nhét chi bao sb hrong ky hiéu EHT-LTF,
mdi chudi trong nhém chudi thi nhét trong Ung véi mot s6 luong ky hiéu EHT-
LTF, va chudi thir nht c6 thé 1a chudi bit ky trong nhém chudi phu thi nht;

truong chi béo sé luong ky hiéu EHT-LTF, chu ky tiép ddu ngin, va
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Doppler 14 chudi thit hai, trong 6 nhém chudi thir hai bao gdm chudi thir hai chi
béo ring Doppler tdn tai va chu ky tiép dau ngén 14 chu ky tht nhét, chudi thir
hai chi béo sb lrong ky hiéu EHT-LTF, mdi chudi trong nhém chudi thir hai
twong tmg v6i mot sé lugng ky hiéu EHT-LTF, va chudi th hai ¢6 thé 1a chudi
bét ky trong nhém chudi phu thit hai; hodc

truong chi bdo s lugng ky higu EHT-LTF, chu ky tiép diu ngin, va
Doppler 14 chubi thir ba, trong d6 nhém chudi thi ba bao gém chudi thit ba chi
bao ring Doppler tdn tai va chu ky tiép d4u ngin 13 chu ky thir hai, chudi thtr ba
chi bao sb lrgng ky hiéu EHT-LTF, mdi chudi trong nhém chudi thir ba tuong
trng v&i mdt sé lugng ky hidu EHT-LT, va chudi thir ba c6 thé 1a chudi bat ky
trong nhém chudi phu thit ba. '

Theo céch nay, bit thong tin dugc hru lai theo cach néu trén, sao cho truong
EHT-SIG thtr nhét va truong EHT-SIG thir hai ¢6 thé mang nhiéu thdng tin hon.

Dua vao Fig.6. Fig.6 1a luu d ctia phuong phap truyén dir liéu theo phuong
4n thuc hién khéc nita ctia sang ché. Phuong phap truyén dir liéu c6 thé bao gdm
cac budce sau:

S601: Thiét bi mang tao PPDU.

S602: Thiét bi mang truyén PPDU dén STA.

Bing thong dé giri PPDU béi thiét bi mang 1én hon 20 MHz. Bang thdng bao
odm bang thong thanh phin thir nhét va bang thong thanh phan thi hai, trong do
bang thong thanh phan thtr nhit mang kénh ndi dung thir nhit CC 1 cia trudng
EHT-SIG ctia PPDU, va bang thong thanh phan thir hai mang kénh ndi dung thir
hai CC 2 cua truong EHT-SIG.

Theo mot s6 phuong 4n thuc hién kha thi, bit thong tin th i dén bit thong tin
thir j cia CC 1 mang truong ngudi dung, va truong cua (i-1) bit thong tin thi
nhit cia CC 1 giéng nhu trudng cta (i-1) bit thong tin th nhét cia CC 2, trong
d6 ca i 14n j ddu 1 s nguyén duong, va i < j; hogc bit thong tin tht i dén bit
thong tin thir j ciia CC 1 mang trudng chi bao cép phat khéi tai nguyén va truong
ngudi dang, va truong cia (i-1) bit thong tin thir nhit ciia CC 1 gidng nhu truong
clia (i-1) bit thong tin thir nhét ciia CC 2, trong d6 ca i 1an j déu la sd nguyén
duong, vai<j. Ching han, trong kich ban truyén OFDMA, CC 1 bao gbm truong
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chi béo phan phdi khdi tai nguyén. Trudng chi bdo cép phat RU c6 thé dugc
truyén chi trén CC 1, khong chi trén CC 2. Diéu nay c6 thé tiét kiém tai nguyén.

Cu thé 13, trudng ngudi ding c6 thé bao gdm, ching han, trudng chi bao STA,
trirong chi bao NSTS, chu ky tiép dau ngin, va Doppler, truong chi bao MCS va
DCM, va trudng chi bdo ma hod.

Fig.7 12 so d6 clia c4c cu triic ciia CC 1 va CC 2 theo phuong an thuc hién
séng ché. Nhu dugc thé hién trong Fig.7, (i-1) bit thong tin tht nhét ciia mbi
kénh trong CC 1 va CC 2 mang truong tran U-SIG (U-SIG overflow). Truong
tran U-SIG dugc sao chép va dugc truyén trén mdi kénh trong CC 1 va CC 2.
Chéng han, trurong tran U-SIG ¢6 thé bao gdm, ma khong bi gii han &, mdt hodc
nhiéu treong trong cic trudng sau: trudng chi bao sé lwong ky hiéu EHT-LTF,
chu k¥ tiép dau ngén, va Doppler, trudng chi bao DL/UL, truong chi bdo bing
théng, trudng chi bdo dinh dang PPDU, trudng chi bdo STBC, trudng chi béo str
dung lai khong gian, trudng chi bao doan ky hiéu mé rong LDPC, va trudng chi
bao dinh huéng PE, va hé sé dém tién FEC.

Theo c4ch nay, truong tran U-SIG dugc sao chép va truyén trén CC 1 va CC
2, sao cho xac sudt nhan ding cta STA ¢o thé dugc tdng.

Trudng ciia bit thong tin thir i dén bit thong tin thit j ciia CC 1 ¢6 thé gidng
nhau hodc khac véi trudong cia bit thong tin thir i dén bit thong tin thir j cia CC
2. Phin sau md ta céc trudng hop kha thi cla céc trudng cia bit thong tin thi i
dén bit thong tin thir j cia CC 1 va CC 2 khi bit thong tin thir i dén bit thong tin
thir j cia CC 1 mang trudong ngudi ding va truong cua (i-1) bit thong tin thi
nhét cia CC 1 gidng nhu trudng cia (i-1) bit thong tin thir nhét ciia CC 2.

Theo phuong 4n thuc hién, trudng cua bit thong tin thi i dén bit thong tin tht
j ctia CC 2 giéng nhu truong cia bit thong tin thir i dén bit thong tin thit j cia
CC 1. N6i cach khac, bit thong tin thir i dén bit thong tin thit j cia CC 2 cling
mang truong ngudi dung tuong tw. Theo cach ndy, truong ngudi dung dugce sao
chép va duoc truyén trén CC 1 va CC 2, sao cho xé4c suit nhan ding cia STA ¢6

thé dugc tang, va co thé cai thién do tin cay.

Theo phuong 4n thyc hién khéc, bit thong tin thir i dén bit thdng tin thir j cua -

CC 1 mang trudong ngudi dung ctia STA, va bit thong tin thir i dén bit thong tin
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thir j ciia CC 2 mang truong dém. Theo cach nay, cac chiéu dai cia CC 1 va CC
2 12 gibng nhau. Diéu nay gitip STA nhan CC 1 va CC 2. Ngoai ra, STA ¢6 thé
khéng doc truomg dém nay, sao cho qua trinh doc cia STA ¢ thé duoc don gian
hoa. 7

Theo phuong 4n thuc hién khac nira, thiét bi mang truyén PPDU dén STA
trong kich ban SU. Bit thong tin thir i dén bit thong tin thir j cia CC 1 mang mét
phén cia trudng ngudi dung cia STA, va bit thong tin di sau bit thong tin thir i
va ctia CC 2 mang phin con lai ctia trudng ngudi dung cia STA.

Theo phuong an thuc hién khéc nifa, thiét bi mang truyén PPDU dén cac STA
trong kich ban MU. Bit thong tin thir i dén bit thong tin thir j cia CC 1 mang mot

phén ciia trudng ngudi ding cla mdi STA trong cac STA, va bit thong tin di sau .

bit thong tin thr i va cua CC 2 mang phan con lai cla trudng ngudi ding cua
mdi STA trong cac STA.

Theo phuong an thuc hién khac nira, thiét bi mang truyén PPDU dén cac STA
trong kich ban MU. Bit thong tin thir i dén bit thong tin thit j cia CC 1 mang
truong nguoi dung cua mot phan trong céc STA, va bit thong tin thi i dén bit
thong tin thit j cua CC 2 mang trudng ngudi dung cua phan con lai trong cac
STA.

Fig.8 1a so dd cuia céc ciu triic cia CC 1 va CC 2 theo phuong 4n thyuc hién
khéc cda sang ché. Nhu duge thé hién trong Fig.8, theo céc cach thyuc hién kha
thi khéc, bit thong tin thir i dén bit thong tin thtt j cia CC 1 mang trudng ngudi
dung, va bit thong tin thir i dén bit thong tin thir j ctia CC 2 mang trudong dém,
trong d6 ca il4n j déu 1 sb nguyén duong, va i <j. N6i cach khéc, truong ngudi
dung dugc truyén chi trén CC 1, va trudng ngudi ding khong dugc truyén trén
CC 2. Theo cach nay, STA khong can doc trudng dém ndy, sao cho qua trinh doc
ctia STA c6 thé duge don gian hoa.

Khi i>1, c4ch thirc theo phuong an thyuc hién néu trén co thé dugc sir dung
cho céc trudng cia (i—1) bit thong tin thir nhét cia CC 1 va CC 2, va cac truong
ctia (i-1) bit théng tin thi nhét cia CC 1 va CC 2 1a gidng nhau. Trudng tran U-
SIG dugc truyén & (i-1) bit thong tin thir nhit ciia mdi kénh trong CC 1 va CC
2.

61

61/97



52150

Theo cach khéc, cac truong cia (i-1) bit thong tin thir nhét cia CC 1 khéc
v&i cac truong cuia (i-1) bit thong tin thir nhit cia CC 2. Ching han, truong tran
U-SIG c¢6 thé dugce truyén chi trén mot trong CC 1 hodc CC 2.

MOt c4ch tuy chon, bit thong tin thir i dén bit thong tin thit j cda CC 1 hodc
bit thdng tin thir i dén bit thong tin thir j ciia CC 2 ¢6 thé con mang trudng chi
bao cAp phat khdi tai nguyén. Truong chi béo cip phat RU c6 thé theo cach khac
1a duoc truyén chi trén mot ciia CC 1 hodic CC 2.

Khi i=1, khong kénh nao trong CC 1 va CC 2 bao gbm trudng tran U-SIG.

Fig.9 14 so dd clia cac chu tric cia CC 1 va CC 2 theo phuong 4n thuc hién
khac nira ca sang ché. Nhu duge thé hién trong Fig.9, theo cac phuong an thuc
hién kha thi khéc nifa, truong nguoi dang cia CC 1 gidng nhu trudng ngudi dung
ciia CC 2. Theo cach ndy, trudng ngudi dung dugc sao chép va duge truyén trén
CC 1 va CC 2, sao cho xac suét nhan ding cua STA ¢6 thé dugc tang, va co thé
cai thién do tin cay.

M6t cach tuy chon, dinh dang cta trudng EHT-SIG dugc bao gbm trong
PPDU theo vai phuong 4n thyc hién kha thi néu trén co thé 1a dinh dang cua
truong EHT-SIG thir nhét hodc truong EHT-SIG tht hai theo phuong 4n thuc
hién twong tmg véi Fig.3.

Fig.101a so dd clia cac chu tric ciia CC 1 va CC 2 theo phuong an thuc hién
khac nita ctia sang ché. Nhu dugc thé hién trong Fig.10, theo cac phuong an thuc
hién kha thi khéac nita, CC 1 bao gé“)m trudng nguoi dung phu thir nhét, CC 2 bao
gdm truong ngudi ding phu thi hai, va truong ngudi dung cia ngudi ding thir
nhét bao gbm trudng ngudi dung phu thir nhét va truomg ngudi dung phu thi hai.
Tuec 13, theo phuong 4n thuc hién, mot phan cia truong ngudi dung cia cing
nguoi dung duge truyén trén CC 1, va phén con lai duge truyén trén CC 2. Theo
cach nady, sb lugng bit thong tin dé truyén truomg ngudi ding c6 thé dugc tang,
sao cho nhiéu thong tin hon ¢6 thé dugc truyén.

Trudng duge mang boi (i-1) bit thong tin thir nhit cia CC 1 va trudng duge
mang bdi (i-1) bit thong tin thir nhét cua CC 2 theo phuong 4n thuc hién néu
trén ¢6 thé cling duge sir dung theo phuong 4n thuc hién. Theo phuong én thuc

hién, truong dimg trude trudng ngudi dung phu thi nhét va cia CC 1 c6 thé 1a
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trudng dugc mang boi (i-1) bit thong tin thir nhét ciia CC 1 theo phuong 4n thuc
hién néu trén. Theo phuong 4n thyc hién, trudng dimg trudc truong ngudi dung
phu tht hai va cia CC 2 ¢6 thé 1a trudng dugce mang béi (i-1) bit thong tin thi
nhét ctia CC 2 theo phuong 4n thuc hién néu trén.

Cén luu ¥ ring vai phuong 4n thuc hién kha thi néu trén c6 thé duoc két hop
trong khoang thich hop.

Duvavao Fig.11. Fig.11 la so dd ctia cdc mddun cia thiét bi mang theo phuong
an thuc hién sang ché. Thiét bi mang 1100 bao gbm:

khdi xtr Iy 1101, duoc tao cAu hinh dé tao PPDU thtr nhét, trong d6
PPDU thi nhit bao gdm trudng U-SIG va truong EHT-SIG th nhét, va tbng cla
sd luong bit thong tin cta trudng U-SIG thir nhit va s luong bit thong tin cla
trrong EHT-SIG thir nhét nho hon hozc bang 78 bit thong tin; va

khdi thu phat 1102, dugc tao chu hinh dé giri PPDU thir nhéat dugc ma
hod dén tram.

Trudmg U-SIG tht nhét va trudng EHT-SIG thir nhét thod man it nhat mét
trong céc trudng sau:

ft nhét mot cia truong U-SIG thi nhét va trrong EHT-SIG thtr nhét bao gdm
trudng chi bao dinh danh, trong d6 trudng chi bdo dinh danh dugc st dung dé
nhan dién duy nhit mét tram; '

treong U-SIG thir nhat hogc trudng EHT-SIG thir nhét bao gdm truong
chi bao dinh dang PPDU, va trudng chi bdo dinh dang PPDU chiém nhiéu hon 1
bit thong tin; hodc

truong chi bdo giai didu bién thir nhit bao gdm trudng chi béo sir dung
lai khong gian.

Theo céach nay, giai phap k¥ thudt cia phuong 4n thuc hién sang ché c6 thé
dam bao ring téng ctia sd lugng bit thong tin cta truong U-SIG thi nhét va sb
luong bit thong tin ciia trrong EHT-SIG thir nhét nhd hon hoc bang 78 bit thong
tin. Piéu nay giam céc phu ti chi bao. Ngoai ra, truong U-SIG tha nhét va truong
EHT-SIG thit nhat c6 thé mang nhiéu thong tin hon ma khong tang cac phu téi
chi béo.

Theo céch thuc hién kha thi, it nhit mot cia trrong U-SIG thit nhét va trudng
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EHT-SIG thit nhét bao gdm trurdng chi bao dinh danh. Trudng chi bdo dinh danh
12 AID dé nhén dién duy nhat mot STA. STA 14 tram trong BSS bao gbm thiét b
mang. Theo céach nay, trudng chi bao dinh danh dugc bao gém trong PPDU thir
nhét duroc ma hod c6 thé chi bao duy nht mot STA. STA c6 thé nhén biét, tr
truong U-SIG thtr nhat va treong EHT-SIG thir nhét, liéu PPDU tht nhét duoc
ma hoa duge truyén dén STA, ma khong tiép tuc nhan trudong dit liéu phan mao
dAu tiép theo. Piéu nay giam tiéu thu cong suét ctia STA. Ngoai ra, thdm chi néu
truong dir liéu sau truong U-SIG thir nhét va truong dit lidu sau truong EHT-SIG
thtr nhét khong duge nhén dung, do STA ¢6 thé x4c dinh, dwa trén truong U-SIG
thir nhat va truomg EHT-SIG thir nhat, that PPDU thtr nhét duge truyén dén STA,
STA c6 thé thuc hién tiép nhén c6 két hop HARQ dua trén phién truyén lai tiép
theo. Nigoai ra, thiét bi bén thir ba c6 thé biét v& b giri va bd nhan ciia PPDU
thir nhit ma khong gy can nhiéu véi thiét bi dang thuc hién truyén. Diéu nay
gitip thiét bi bén thir ba thyc hién 14p lich.

Theo cach thuc hién kha thi khéc, truong chi bao dinh dang PPDU va dugc
bao gdm trong trudng U-SIG thir nhét hoic truong EHT-SIG thir nhét chiém
nhiéu hon 1 bit thong tin. Trong trudng hop nay, so véi giai phép trong d6 chi
mot bit thong tin bi chiém dé chi bao dinh dang PPDU, theo phuong &n thuc hién
sang ché, trudng chi béo dinh dang PPDU chiém nhiéu hon 1 bit thong tin. Theo
cach nay, truong chi bdo dinh dang PPDU cé thé mang nhiéu thong tin hon, sao
cho c6 thé hd trg nhidu chirc ning hon.

Truong chi bao dinh dang PPDU ¢6 thé chi bao dinh dang PPDU va chi béo
rang ché do truyén 1a truyén SU hodc MU. Theo cach nay, khi nhan truong U-
SIG clia (N—1) bit thong tin thir nhat, STA c6 thé xac dinh li¢u phién truyén SU
hoic truyén MU dugc thyuc hién, va sir dung chinh sach tiép nhén tuong tmg.

Theo cach thuc hién kha thi khéc nita, truong U-SIG tha nhét hoic truomg
EHT-SIG tht nhit bao gdm trudng chi bao st dung lai khong gian. Diéu nay c6
thé hd trg chirc ning tai sit dung khong gian.

Mot cach tuy chon, chiu dai clia trudng chi bao tai st dung khong gian is 2
bit thong tin. Trudng chi bao tai st dung khong gian ¢6 thé chi bdo mdt trong

bdn muc tin sau: muc tin d€ chan tai st dung khong gian dugc tham sd hoa
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(Parameterized Spatial reuse DISALLOW, PSR_DISALLOW), muc tin dé chan
truyén tai str dung khong gian (SR_RESTRICTED), muc tin dé 1am tré truyén
tai str dung khong gian (SR_DELAY), va muc tin dé chin ca tai stir dung khong
gian dya trén PSR 14n tai sir dung dua trén phat hién géi — OBSS nhém phi SR.
Trudng chi bao téi st dung khéng gian duge st dung boi STA dé thuc hién chic
ning tai st dung khong gian tuong Ung.

D& biét chi tiét thuc hién chitc ning va cac hiéu qua k¥ thuat cia cac khéi
chire nang cia thiét bi mang 1100 theo phwong an thuc hién, tham khao cac phén
mb t v& céc chi tiét lign quan ctia phuong phép theo cac phuong 4n thuc hién
phuong phap néu trén. Céc chi tiét khong duge mo ta lai & day.

Dua vao Fig.12. Fig.12 1a so db ciia cic mddun ctia thiét bi mang theo phuong
4n thuc hién khéc cta sang ché. Phuong 4n thuc hién séng ché con dé cap dén
thiét bi mang 1200, bao gom:

khéi xtr Iy 1201, duge tao cAu hinh dé tao PPDU; va

khéi thu phat 1202, dugc tao cAu hinh dé giri PPDU dén tram. PPDU
bao gém trudng EHT-SIG, va trudng EHT-SIG bao gbm trudng chi béo s lugng
ky hiéu EHT-LTF, chu ky tiép dau ngén, va Doppler. Trudng chi bao s6 luong ky
hiéu EHT-LTF, chu ky tiép ddu ngén, va Doppler 12 chudi tha nhét, trong d6
nhém chudi thir nhét bao gdm chudi thir nhét chi bao rang Doppler khong ton tai,
chudi thir nhat chi béo sb luong ky hiéu EHT-LTF, va mdi chudi trong nhém
chudi thir nhét trong tng v6i mot s6 lugng ky hiéu EHT-LTF; truong chi bao sd
luong ky hi¢u EHT-LTF, chu ky tiép d4u ngén, va Doppler 1a chudi thir hai, trong
d6 nhom chudi thir hai bao gdm chudi thir hai chi béo rang Doppler ton tai va
chu ky tiép ddu ngén 1a chu ky thur nhét, chudi tht hai chi béo s6 lugng ky hiéu
EHT-LTE, va mdi chudi trong nhém chudi thir hai trong Gng véi mét sb lugng
ky hiéu EHT-LTF; hodc truong chi bao sb lugng ky hiéu EHT-LTF, chu ky tiép
d4u ngén, va Doppler 12 chudi tht ba, trong d6 nhém chudi thir ba bao gdm chudi
thir ba chi bao rang Doppler ton tai va chu ky tiép dau ngan 13 chu ky tht hai,
chudi thit ba chi bao s6 lugng ky hidu EHT-LTF, va mdi chudi trong nhém chudi
thir ba twong tmg v6i mét sé lugng ky hiéu EHT-LTF.

Trong trudong hop nay, nhém chudi bao gbm chudi dugc st dung dé chi bao
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Doppler va chu ky tiép dAu ngan, va gia tri ctia chudi chi bao sd lugng ky hidu
EHT-LTF. Diéu nay c6 thd tiét kiém bit thong tin d chi béo Doppler va chu ky
tiép dau ngin.

P& biét chi tiét cach thuc hién chirc ning va cac hiéu qua ky thuat clia cac
khdi chirc ning cua thiét bi mang 1200 theo phuong 4n thuc hién nay, tham khao
cac phan mo ta vé cac chi tiét lién quan ctia phuong phap theo cac phuong an
thue hién phuong phép néu trén. Céc chi tiét khong duge mo ta lai & day.

Dva vao Fig.13. Fig.13 la so dd ctia cdc mddun cia thiét bi mang theo phuong
4n thuc hién khac cua sang ché. Phuong 4n thyc hién séng ché con @& cap dén
thiét bi mang 1300, bao gdm:

khéi xtr Iy 1301, duge tao cAu hinh dé tao PPDU; va

khéi thu phat 1302, duge tao céu hinh dé giri PPDU dén tram. Bang thong
dé gtri PPDU 16n hon 20 MHz, va biang thong bao gbm bing thong thanh phén
thir nhét va bang thong thanh phan thr hai. Bang thng thanh phan th nhét mang
kénh nodi dung thir nhit ciia truong EHT-SIG cia PPDU, va bang thong thanh
phan thir hai mang kénh ndi dung thir hai cia truong EHT-SIG.

Bit thong tin thr i dén bit thong tin thir j clia kénh ndi dung tht nhat mang
trudng ngudi dung, va trudng cia (i-1) bit thong tin thir nhét ctia kénh noi dung
thir nhét gibng nhu trudng cla (i-1) bit thong tin thir nhét ctia kénh ndi dung thi
hai, trong d6 ca i 14n j déu 12 sb nguyén duong, va i < j; hodc bit thong tin thir i
dén bit thong tin thir j ctia kénh ndi dung tht nhét mang truomg chi béo cAp phat
khéi tai nguyén va truong ngudi ding, va trudng cua (i-1) bit thong tin thir nhét
ciia kénh noi dung thtr nhét giéng nhu trudng cta (i-1) bit thong tin thir nhét cua
kénh noi dung tht hai, trong d6 ca i 1an j déu 12 sb nguyén duong, vai<j.

Truong cua (i-1) bit thong tin thir nhét cta kénh ndi dung thir nhit va trudng
clia (i-1) bit thong tin thir nhat cia kénh ndi dung thir hai c6 thé duoc hiéu 1a céc
trurong tran U-SIG. Trong trudng hop nay, cac truong tran U-SIG dugce sao chép
va dugc truyén trén kénh noi dung thir nhét va kénh ndi dung thir hai, sao cho ¢6
thé ting x4c sudt nhan ding STA.

D& bidt chi tiét cach thuc hién chitc ning va céac hiéu qua k¥ thudt cia cac

khdi chirc ning cta thiét bi mang 1300 theo phuong 4n thuc hién nay, tham khao
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céc phin mod ta Vé cac chi tiét lién quan ctia phuong phap theo cic phuong an
thure hién phuong phép néu trén. Céc chi tiét khong duoc mo ta lai & day.

Duva vao Fig.14. Fig.14 la so dd ctia cac mddun cia thiét bi mang theo phuong
4n thuc hién khac cua sang ché. Phuong 4n thyc hién séng ché con dé cap dén
thiét bi mang 1400, bao gdm:

khéi xir Iy 1401, dugc tao cAu hinh @ tao PPDU; va
khéi thu phat 1402, dugce tao cAu hinh dé giri PPDU dén tram. Bing thong
dé giri PPDU 16n hon 20 MHz, {fé bang thong bao gbm bang thong thanh phan

thir nhét va bang thong thanh phn thi hai. Bang thong thanh phén thir nhit mang

kénh ndi dung thtr nhit cia truong EHT-SIG cia PPDU, va bing thong thanh
phén thr hai mang kénh ndi dung thir hai ciia truong EHT-SIG.

Bit thong tin thr i dén bit thong tin thir j cta kénh ndi dung tht nhat mang
truong ngudi ding, va bit thong tin thir i dén bit thong tin thr j cta kénh ndi
dung thir hai mang trueong dém, trong 46 ca i 1an j déu 1a s6 nguyén duong, va i
<j.

Theo cach nay, chiéu dai ctia kénh ndi dung thi nhét giéng nhu chidu dai cta
kénh ndi dung thir hai. Didu nay gitip STA nhén kénh ndi dung thi nhét va kénh
n6i dung tht hai. Ngoai ra, STA cé thé khong doc trudng dém nay, sao cho ¢
thé don gian hod qu4 trinh doc ciia STA.

D8 biét chi tiét cach thuc hién chtc ning va cc hiéu qua k¥ thudt cia cic
khéi chirc ning cta thiét bi mang 1400 theo phuong 4n thuc hién nay, tham khao
céc phin mb ta vé cic chi tiét lién quan cta phuong phap theo cac phuong an
thuc hién phuong phap néu trén. Céc chi tiét khong dugc mo ta lai & day.

Duavao Fig.15. Fig.15 1aso b clia cac modun cia thiét bi mang theo phuong
4n thuc hién khéc cua sang ché. Phuong 4n thuc hién sang ché con d& cap dén
thiét bi mang 1500, bao gém:

khéi xir Iy 1501, duoc tao ciu hinh dé tao PPDU; va
khéi thu phat 1502, dugc tao cAu hinh dé giri PPDU dén tram. Bang thong
d& giri PPDU 16n hon 20 MHz, va bing théng bao gdm bang thong thanh phan
thir nhit va bang thong thanh phén thir hai. Bing thong thanh phan thir nhit mang
kénh ndi dung thtr nhit cia truong EHT-SIG cia PPDU, va bang thong thanh
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phén thi hai mang kénh ndi dung thtt hai cia truong EHT-SIG.

Kénh ndi dung thtr nhat bao gdm trudng ngudi ding phy thir nhat, kénh néi
dung thir hai bao gdm trudng ngudi ding phu tht hai, va truong ngudi dung cia
ngudi ding thir nhét bao gbm trudng ngudi dung phu thir nhit va truong ngudi
dung phu thir hai.

Tuc 13, theo phuong 4n thyc hién, mot phén cia trudng ngudi ding cla cing
nguoi dung duge truyén trén kénh noi dung thir nhét, va phﬁn con lai dugc truyén
trén kénh ndi dung thi hai. Theo cach nay, sb lugng bit thong tin dé truyén trudng
ngudi ding c6 thé dugc ting, sao cho nhiéu thong tin hon c6 thé dugc truyén.

D& biét chi tiét cach thuc hién chirc ning va cac hiu qua k¥ thuat cta cac
khéi chirc ning ctia thiét bi mang 1500 theo phuong an thuc hién nay, tham khao
cac phin moé ta vé cac chi tiét lién quan ctia phuong phap theo céc phwrong 4n
thuc hién phuong phap néu trén. Céc chi tiét khong duge mo ta lai & day.

Dua vao Fig.16. Fig.16 14 so db cia cdc mddun cua thiét bi mang theo phuong
4n thuc hién khac cta sang ché. Phuong 4n thuc hién séng ché con dé cap dén
thiét bi mang 1600, bao gdm:

khéi xtr ly 1601, dugc tao cAu hinh dé tao PPDU; va

khéi thu phét 1602, duge tao cAu hinh dé giri PPDU dén tram. Bang thong
dé gtri PPDU 16n hon 20 MHz, va bang théﬁg bao gdm bang thong thanh phan
thir nhit va bang thong thanh phéan thit hai. Bing théng thanh phén thir nhit mang
kénh noi dung thtr nhat ctia trudng EHT-SIG cia PPDU, va bing thong thanh
phén thir hai mang kénh ndi dung thit hai cua truong EHT-SIG. Trudng ngudi
dung cia kénh ndi dung thir nhit gibng nhu trudng ngudi dung cla kénh ndi
dung tht hai.

Trong trudong hop nay, trudng ngudi dungs duge sao chép va dugc truyén
trén kénh ndi dung thir nhat va kénh ndi dung thit hai, sao cho co6 thé ting xé4c
suAt nhén ding STA, va c6 thé cai thién d9 tin cdy.

Dé biét chi tiét cach thuc hién chirc ning va cac hiéu qua k¥ thuat cia céc
khéi chirc nang cta thiét bi mang 1600 theo phuong én thuc hién nay, tham khao
c4c phin mb ta vé cac chi tiét lién quan ctia phuong phép theo cac phuong 4n

thue hién phuong phép néu trén. Céc chi tiét khong duge md ta lai & day.
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Dua vao Fig.17. Fig.17 la so d6 cta cac modun ciia tram theo phuong 4n thuc
hién sang ché. Phuong 4n thuc hién sang ché con d& cap dén tram 1700, bao gdm:
khéi thu phéat 1702, dugc tao cAu hinh dé nhan PPDU tht nhét dugc truyén
béi thiét bi mang; va
khéi xtt Iy 1701, duoc tao cAu hinh dé giai ma PPDU thir nhat d€ thu duoc
PPDU thir nhét dugc giai ma. PPDU thir nhit duoc giai ma bao gdm trudng U-
SIG thir nhét va truong EHT-SIG thi nhét, va tdng ctia s6 lugng bit thong tin cta
truomg U-SIG thir nhat va sé lugng bit thong tin cia trudng EHT-SIG thi nhét
nhé hon hoic bing 78 bit thong tin. Truong U-SIG tht nhét va truong EHT-SIG
thit nhit thoa man it nhit mot trong cic trudng sau:

ft nhit mot caa trudng U-SIG thi nhat va truong EHT-SIG thit nhit bao gdm
trudng chi bao dinh danh, trong d6 truong chi bao dinh danh dugc sir dung dé
nhan dién duy nhét mét tram;

truomg U-SIG thtr nhat hofc trrong EHT-SIG thtr nhét bao gdm trudng
chi bao dinh dang PPDU, va trudng chi béo dinh dang PPDU chiém nhiéu hon 1
bit thong tin; hodc

treong chi bao giai diéu bién thtr nhét bao gdm trudng chi béo sir dung
lai khong gian.

Theo cach nay, giai phap k¥ thuat cia phuong 4n thuc hién sang ché co thé
dam bao rang tdng ciia sd lwong bit thong tin cua truong U-SIG thi nhét va sb
Iﬁ:(_)ng bit thong tin cta truong EHT-SIG thir nhét nhé hon hodc bang 78 bit thong
tin. Didu nay giam céc phu tai chi bao. Ngoai ra, truong U-SIG thir nhit va truong
EHT-SIG thit nhét c6 thé mang nhiéu thong tin hon ma khong ting céc phu tai
chi bao, sao cho STA c6 thé thu duoc nhiéu thong tin hon tr truong U-SIG thir
nhét va truong EHT-SIG thir nhét.

Cu thé 13, theo cach thuc hién kha thi, it nht mot ciia truong U-SIG thir nhat
va truong EHT-SIG th nhat bao gdm trudng chi bao dinh danh. Trudng chi bdo
dinh danh 13 AID dé nhén dién duy nhat mot STA. STA 1a tram trong BSS bao
gbm thiét bi mang. Theo cach nay, trudong chi bao dinh danh duge bao gbm trong
PPDU tht nhit dugc ma hoé c6 thé chi bao duy nhat mot STA. STA c6 thé nhan
biét, tir truong U-SIG thir nhét va treong EHT-SIG th nhét, liéu PPDU th nhat
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duoc mi hoa dugc truyén dén STA, ma khong tiép tuc nhén truong dit li€u phén
mao déu tiép theo. Diéu nay giam tiéu thu cong sudt ciia STA. Ngoai ra, thim
chi néu truong dir liéu sau truong U-SIG thi nhit va trudng dit lidu sau trudong
EHT-SIG thtr nhit khong duge nhan dung, do STA c6 thé xédc dinh, dya trén
trudng U-SIG thi nhat va truong EHT-SIG thtr nhét, ring PPDU tht nhét duge
truyén dén STA, STA c6 thé thuc hién tiép nhan c6 két hop HARQ dua trén phién
truy2n lai tiép theo. Ngoai ra, thiét bi bén thi ba c6 thé biét vé b giri va bd nhan
cita PPDU thit nhit ma khong gy can nhidu véi thiét bi dang thuc hién truyén.
Didu nay gitp thiét bi bén thtr ba thyc hién 14p lich.

Theo céach thuc hién kha thi khéc, trudng chi bao dinh dang PPDU va dugc
bao gdm trong truong U-SIG thir nhét hojc truong EHT-SIG thir nhét chiém
nhiéu hon 1 bit thong tin. Trong trudng hop nay, so voi giai phap trong do chi
mdt bit thong tin bi chiém dé chi bio dinh dang PPDU, theo phuong 4n thuc hién
séng ché, trudng chi bao dinh dang PPDU chiém nhiéu hon 1 bit thong tin. Theo
cach nay, truong chi bao dinh dang PPDU ¢6 thé mang nhiéu thong tin hon, sao
cho ¢6 thé hd trg nhiéu chirc ning hon.

Truong chi bao dinh dang PPDU c6 thé chi bao dinh dang PPDU va chi bao
rang ché d6 truyén 1a truyén SU hozc MU. Theo cach nay, khi nhan truong U-
SIG ctia (N—1) bit théng tin thir nhat, STA ¢6 thé x4c dinh lidu phién truyén SU
hoic truyén MU dugc thyc hién, va st dung chinh sach tiép nhan twong tmg.

Theo cach thuc hién kha thi khac nita, truong U-SIG tha nhit hodc truong
EHT-SIG thir nhét bao gdm trudng chi béo st dung lai khong gian. Diéu nay c6
thé hd trg chirc ning tai sir dung khdng gian.

Mot cach tuy chon, chiéu dai ctia trudng chi béo tai st dung khong gian is 2
bit thong tin. Trudng chi bdo téi st dung khong gian ¢o thé chi bao mdt trong
bbn muc tin sau: muc tin d chan tai sit dung khong gian dugc tham s6 hoa
(Parameterized Spatial reuse DISALLOW, PSR_DISALLOW), muc tin dé chan
truyén tai st dung khong gian (SR_RESTRICTED), muc tin dé 1am & truyén
tai st dung khong gian (SR_DELAY), va muc tin dé chin ca tai sir dung khong
gian dya trén PSR 14n tdi sit dung khong gian duya trén phdt hién géi — OBSS
nhém phi SR. Trudng chi bao tai sir dung khong gian duoc st dung bsi STA dé
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thuc hién chirc ning tai st dung khong gian tuong Ung.

D& biét chi tiét cach thuc hién chirc ning va cac hiéu qua ky thudt cta céc
khéi chirc ning cia STA 1700 theo phuong an thye hién ndy, tham khao céc phén
md ta v& cac chi tiét lién quan ctia phuong phap theo cac phuong an thuc hién
phuong phép néu trén. Cac chi tiét khong dugc md ta lai & day.

Dua vao Fig.18. Fig.18 la so dd ctia cac mbdun ctia tram theo phuong én thyc
hién khéac ciia sang ché. Phuong 4n thuc hién sang ché con dé& cap dén tram 1800,
bao gdm khéi xir Iy 1801 va khéi thu phat 1802.

Khéi thu phat 1802 duoc tao cAu hinh d& nhan PPDU dugc truyén béi thiét
bi mang.

PPDU bao gdm trudng EHT-SIG, va trudng EHT-SIG bao gdm trudng chi
b4o sé luong ky hiéu EHT-LTF, chu ky tiép du ngén, va Doppler. Truong chi
béo sb lwong ky hiéu EHT-LTF, chu ky tiép diu ngén, va Doppler 1a chudi thte
nhét, trong d6 nhém chudi thir nhat bao gdbm chudi thir nhét chi bao ring Doppler
khong tdn tai, chudi thir nhit chi bao sb lugng ky hiéu EHT-LTF, va mdi chudi
trong nhém chudi thir nhét tuong ung voi mot sb lrgng ky hiéu EHT-LTF; truong
chi béo s luong ky hiéu EHT-LTF, chu ky tiép d4u ngén, va Doppler 13 chudi
thir hai, trong d6 nhém chudi thit hai bao gbm chudi thir hai chi béo rang Doppler
- tdn tai va chu ky tiép d4u ngén 1a chu ky thir nhét, chudi thit hai chi bao s lugng
ky hiéu EHT-LTF, va mdi chudi trong nhom chudi tht hai twong Gng véi mot sb
luong ky hiéu EHT-LTF; hodc trudong chi bao sb luong ky hiéu EHT-LTF, chu
ky tiép ddu ngén, va Doppler 1a chudi thit ba, trong d6 nhém chudi thr ba bao
gbm chudi thit ba chi bdo rang Doppler t6n tai va chu ky tiép d4u ngén 1 chu ky
thir hai, chudi tht ba chi bdo sb luong ky hi¢u EHT-LTF, va mdi chudi trong
nhém chudi thit ba trong tmg v6i mot sd lugng ky hiéu EHT-LTF.

Theo cach nay, STA xac dinh Doppler va chu ky tiép dau ngin dwa trén nhém
chudi bao gém chudi, va chi béo ) lugng ky hiéu EHT-LTF duya trén gia tri cua
chudi. Trong trudong hop nay, s6 luong bit thong tin clia trudng chi bao sé luong
ky hiéu EHT-LTF, Doppler, va chu ky tiép déu ngén dugc giam. Theo cach nay,
PPDU c6 thé mang nhiéu théng tin khac hon, sao cho STA ¢6 thé thu dugc nhiéu
thong tin hon tir PPDU.
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D& biét chi tiét cach thuc hién chic ning va cac hiu qua k¥ thuat cla cac
khéi chirc ning ctia STA 1800 theo phuong an thuc hién nay, tham khao céc phén
mo ta vé& céc chi tiét lién quan ctia phuong phap theo cac phuong 4n thuc hién
phuong phap néu trén. Céc chi tiét khong duge mo ta lai & day.

Dua vao Fig.19. Fig.19 la so 6 ctia cac mbdun ciia tram theo phuong 4n thyc
hién khéc cua sang ché. Phuong an thuc hién sang ché con @& cap dén tram, bao
odm khéi xir Iy 1901 va khéi thu phét 1902.

Khéi thu phét 1902 dugc tao cAu hinh d nhan PPDU duoc truyén béi thiét
bi mang. Bang thong dé nhan PPDU 16n hon 20 MHz, va bang théng bao gbdm
bing thong thanh phan thir nhit va bang théng thanh phan thir hai. Bang thong
thanh phﬁq thir nhit mang kénh noi dung tht nhit cta trudng EHT-SIG cta
PPDU, va bang thong thanh phan thit hai mang kénh noi dung thi hai cﬁa trudng
EHT-SIG. |

Bit théng tin th i dén bit thong tin thi j ctia kénh ndi dung thi nhit mang
trudng nguoi dung, va trudng cia (i-1) bit thong tin thir nhét ctia kénh noi dung
thtr nhét giéng nhu trudng ciia (i-1) bit théng tin thtr nhét cia kénh ndi dung thir
hai, trong d6 ca il4n j déu 12 s nguyén duong, va i < j; hodc bit thong tin thir i
dén bit thong tin tht j ctia kénh ndi dung thir nhét mang trudng chi bao cép phat
khéi tai nguyén va trudng ngudi dung, va truong cia (i-1) bit thong tin thir nhét
ciia kénh ndi dung thir nhat gidng nhu trudong ciia (i-1) bit thong tin thir nhét cia
kénh nodi dung thtr hai, trong d6 ca i 1an j déu 12 sb nguyén duong, vai<j.

P& biét chi tiét cach thuc hién chic ning va cac hiéu qua ky thudt cla cic
khéi chirc nang ciia STA 1900 theo phurong an thyc hién nay, tham khéo céac phén
md ta vé& cac chi tiét lién quan ctia phuong phap theo cac phuong 4n thuc hign
" phuong phép néu trén. Céc chi tiét khong duge mo ta lai & day.

Dua vao Fig.20. Fig.20 1a so d6 cta cac mbdun clia tram theo phuong én thyc
hién khéc cia sang ché. Phuong an thuc hién sang ché con dé cép dén tram 2000,
bao gdm khéi xir Iy 2001 va khéi thu phat 2002.

Khéi thu phat 2002 duoc tao cAu hinh dé nhan PPDU dugc truyén béi thiét
bi mang. Bing thong dé nhan PPDU 16n hon 20 MHz, va bang théng bao gdm
bang thong thanh phan thtr nhét va bing thong thanh phan th hai. Bang thong
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thanh phn thir nhat mang kénh ndi dung tha nhit cta truong EHT-SIG cla
PPDU, va bang thong thanh phén thit hai mang kénh noi dung tht hai cia trueong
EHT-SIG. '

Bit thong tin thtr i dén bit thong tin thir j cia kénh ndi dung thir nhit mang

treong nguodi dung, va bit thong tin thir i dén bit thong tin thit j cda kénh noi

dung thir hai mang treong dém, trong d6 ca i 13n j déu 14 s6 nguyén duong, va i

<j.

P& biét chi tiét cach thuc hién chirc ning va cac hiéu qué k¥ thuét cua céc
khéi chirc niang cia STAtion 2000 theo phuong an thuc hién nay, tham khao céc
phin mo ta vé cac chi tiét lién quan ctia phuong phap theo cac phuong an thuc
hién phuong phap néu trén. Céc chi tiét khong duoc mo ta lai & day.

Dua vao Fig.21. Fig.21 1a so dd ctia cac mbdun ciia tram theo phuong 4n thuc
hién khac cua sang ché. Phuong an thyuc hién sang ché con dé cap dén tram 2100,
bao gdm khéi xir Iy 2101 va khéi thu phat 2102.

Khéi thu phat 2102 dugc tao cAu hinh dé nhan PPDU dugc truyén béi thiét
bi mang. Bang thong dé nhan PPDU Ién hon 20 MHz, va bang thong bao gdm
bing thong thanh phan thir nhét va bing thong thanh phan thir hai. Bang thong
thanh phin thi nhit mang kénh ndi dung thu nhét cia truong EHT-SIG cia
PPDU, va bing thong thanh phan thir hai mang kénh ndi dung thir hai clia trudng
EHT-SIG.

Kénh noi dung thir nhét bao gbm trudng ngudi dung phu thir nhét, kénh ndi
dung thr hai bao gbm trudng ngudi dung phu thir hai, va truong ngudi ding cta
nguﬁyi dung thr nhit bao gdm trudng ngudi dung phu thi nhit va trudng ngudi
dung phu thtr hai.

D8 biét chi tiét cach thuc hién chic ning va cac hiéu qua ky thudt cia céc
khéi chirc ning ctia STA 2100 theo phuong 4n thuc hién nay, tham khdo cac phén
md ta vé cac chi tiét lién quan ciia phuong phap theo cac phwong 4n thuc hién
- phuong phap néu trén. Céc chi tiét khong dugc mo ta lai & day.

Dva vao Fig.22. Fig.22 la so dd ctia cac mbdun ciia tram theo phuong an thue
hién khac cua sang ché. Phuong 4n thyc hién sang ché con dé& cap dén tram 2200,

bao gdm khéi xir Iy 2201 va khéi thu phat 2202.
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Khéi thu phat 2202 dugc tao cAu hinh d& nhan PPDU dugc truyén bai thiét
bi mang. Bang thong dé nhan PPDU 16n hon 20 MHz, va biang thong bao gdm
bang thong thanh phin thir nhét va bang thong thanh phén thit hai. Bing thong
thanh phin thtt nhit mang kénh ndi dung tht nhat ciia trudng EHT-SIG cta
PPDU, va bang thong thanh phén thir hai mang kénh ndi dung thir hai clia truong
EHT-SIG.

Trudng nguodi dung cua kénh ndi dung thir nhét gidng nhu trudng ngudi dung
ciia kénh ndi dung thtt hai. |

D2 biét chi tiét cach thuc hién chirc ning va céac hiéu qua ky thudt cia cic
khdi chirc ning ctia STA 2200 theo phuong an thuc hién nay, tham khao cac phan
md ta v& cac chi tiét lién quan ctia phuong phép theo cic phirrong dn thyc hién
phuong phap néu trén. Céc chi tiét khong dugc mo ta lai & déy.

Fig.23 14 so d0 ctia cAu trac cta thiét bi mang theo phuong 4n thuc hién sang
ché. Dura vao Fig.23. Fig.23 12 hinh vé& thé hién dudi dang so dd kién tric phan
ctng co ban kha thi cia thiét bi mang theo sang ché.

Thiét bi mang 2300 bao gdm it nhat by xtr Iy 2310 va bo thu phat 2320. Bo
Xt Iy 2310 duogc ghép ndi v4i bd nhd 2330. Bo xir ly 2310, b thu phat 2320, va
bd nhé 2330 duge ndi véi nhau qua buyt 2340.

Bo xir Iy 2310 c6 thé 1a khéi xir Iy trung tAm (central processing unit, CPU),
hodc két hop cia CPU va chip phan cimg. Chip phan ctmg ¢ thé 14 mach tich
hop ung dung cu thé (application-specific integrated circuit, ASIC), thiét bi 1ogic
1ap trinh dugc (programmable logic device, PLD), hodc két hop cia ching. PLD
¢6 thé 13 PLD phtrc hgp (complex programmable logic device, CPLD), mang
cbng dang truong 14p trinh dugc (field-programmable gate array, FPGA), 16gic
mang chung (generic array logic, GAL), hodc két hop bét ky cia ching.

B6 thu phat 2320 co thé bao gdm bo nhan va bd truyén, ching han, modun
tin sé vo tuyén. Vide bd xir Iy 2310 nhén hoic giri thong diép dudi day c6 thé
duoc hidu cu thé nhu 12 bd xtt Iy 2310 nhén hodc g thong di¢p nho s dung bd
thu phat. Mot cach tuy chon, bd thu phat 2320 ¢6 thé 13 mach thu phat.

B6 nh6 2330 6 thé 1a bd nhé cia thiét b mang 2300, hodc c6 thé 1a bd nhé

bén ngoai duge ndi véi bd xir 1y 2310. Bo nhé 2330 c6 thé 1a khéi doc 14p vé
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mat vt ly, hodc ¢o thé duoc tich hop véi bo xit Iy 2310. B) nhd 2330 bao gém
but khong bi giéi han & bd nhé truy nhip ngéu nhién (Random Access Memory,
RAM), bd nhé chi doc (Read-Only Memory, ROM), ROM 14p trinh duoc xo0a
dugc (Erasable Programmable Read-Only Memory, EPROM, hodc by nhd
nhanh), hodc cache (cache). Bo nhé 2330 dugc tao cAu hinh d& lwu trir cac 1énh
va dit liéu li€n quan, va co thé truyén dit lidu dugc luu trix dén bo xir 1y 2310.
Cu thé 13, bo xir Iy 2310 va bo thu phat 2320 cua thiét bi mang 2300 theo
phuong 4n thuc hién ¢6 thé duoc hiéu 1a khdi xr Iy va khdi thu phét theo phuong
4n thue hién trong ng v6i hinh vE bét ky trong cac hinh vé& tr Fig.11 dén Fig.16.
Bo xit Iy 2310 cua thiét bi mang 2300 dugc tao ciu hinh dé doc céc 1énh lién
quan trong bd nhé 2330, dé thyc hién mot ph?m hodc tit ca cac budc duge thue
hién boi thiét bi mang theo trudng hop bét k¥ trong sb cac phuong 4n thuc hién
phuong phép néu trén. Dé biét m6 ta lién quan va cac hiéu tmg k¥ thuat ctia cac
1énh duoc thuc thi bdi b xu ly cua thiét bi mang 2300, dua vao cac phuong 4n
thuc hién phuong phap néu trén. Céc chi tiét khong duge mo ta lai & déy.
Chéng han, bd xt Iy 2310 ciia thiét bi mang 2300 dugc tao céu hinh dé doc
céc 1énh lién quan trong bd nhg 2330 dé thuc hién cac hoat dong sau:
tao PPDU thit nhét, trong d6 PPDU thit nhét bao gdm trudong U-SIG thi
nhét va truong EHT-SIG tha nhét, va téng cta sb luong bit thong tin cua trudng
U-SIG thi nhét va sé lugng bit thong tin cia truong EHT-SIG tht nhat nhé hon
ho#ic bang 78 bit thong tin; va
gtri PPDU thir nhét dén STA nho st dung bo thu phat 2320.
Truong U-SIG thir nhét va truong EHT-SIG thir nhit thoa mén it nhat mot
trong céc truong sau:
ft nhét mot ctia truong U-SIG thit nhét va truong EHT-SIG thir nhét bao gdm
trudng chi bao dinh danh, trong d6 trudng chi bdo dinh danh dugc st dung dé
nhén dién duy nhét mot tram;
truong U-SIG the nhét hoidc truong EHT-SIG tha nhit bao gbm trudng
chi bao dinh dang PPDU, va trudng chi bao dinh dang PPDU chiém nhiéu hon 1
bit thong tin; hodc

truong chi bao gidi didu bién thir nhét bao gdm trudng chi bo st dung lai
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khong gian.

LAy vi du khéc, bd xtr 1y 2310 cia thiét bi mang 2300 dugc tao cAu hinh dé
doc cac 1énh lién quan trong bo nhé 2330 dé thuc hién cac hoat dong sau:

tao PPDU; va
gtri PPDU dén STA nh st dung b thu phat 2320.

Bing thong @ giri PPDU 16n hon 20 MHz, va bing thong bao gbm bing
thong thanh phan thir nhét va bang thong thanh phén thit hai. Bang thong thanh
phan thi nhit mang kénh ndi dung thr nhét cia truong EHT-SIG cta PPDU, va
bing thong thanh phan thit hai mang kénh ndi dung thi hai cla truong EHT-SIG.

Keénh ndi dung thir nhat va kénh ndi dung thr hai thod man it nhit mot trong
cac truong sau:

Bit thong tin thir i dén bit thong tin thit j ctia kénh ndi dung thir nhit mang
trudmg ngudi dung, va truong cia (i-1) bit thong tin thir nhét ctia kénh ndi dung
thir nhét gidng nhu trudng cta (i-1) bit thong tin thir nhét ctia kénh ndi dung thix
hai, trong d6 c4 i1anj déu 12 sé nguyén duong, vai<j;

bit thong tin thi i dén bit thong tin thit j ciia kénh ndi dung thir nhat mang
trudng chi béo cip phét khéi tai nguyén va trudong ngudi ding, va trudng cia (i-
1) bit théng tin thir nht ciia kénh ndi dung thir nhit giéng nhu truong cia (i-1)
bit thong tin thir nhit cta kénh ndi dung thir hai, trong d6 ca i 14n j déu 1a so
nguyén duong, vai<j;

bit thong tin thir i dén bit thong tin thit j ctia kénh ndi dung thir nhét mang
truong ngudi dung, va bit thong tin thir i dén bit thong tin th j cua kénh ndi
dung thir hai mang truong dém, trong d6 ca i 14n j déu l1a sb nguyén duong, va i
<Js |

kénh ndi dung thir nhét bao gbm truong ngudi ding phu thi nhét, kénh

ndéi dung thit hai bao gbm trudng ngudi dung phu thir hai, va trudng nguoi dung
cia nguoi dung thu nhét bao gdm trudng ngudi dung phu thir nhit va truong
nguodi dung phu thr hai; hodc

truong ngudi diung cta kénh ndi dung thir nhét giéng nhu truong ngudi
dung ctia kénh ndi dung thi hai.

Fig.24 laso dd cta cAu tric cua tram theo phuong an thyc hién séng ché. Dyua
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vao Fig.24. Fig.24 mo ta kién triic phan ctimg co ban kha thi cla tram theo sang
ché.

STA 2400 bao gdm it nhit bo xir Iy 2410 va bo thu phat 2420. B6 xur Iy 2410
duge ghép ndi v6i bd nhé 2430. BO xir ly 2410, bo thu phat 2420, va b nhé
2430 duogc ndi v6i nhau qua buyt 2440.

B4 xit Iy 2410 c6 thé 1a CPU, hotic két hop ctia CPU va chip phan cimg. Chip
phin cting c6 thé 1a ASIC, PLD, hodc két hop clia ching. PLD c6 thé la CPLD,
FPGA, GAL, hoac két hop bét ky cta ching.

B thu phat 2420 co thé bao gém bd nhén va bd truyén, ching han, mbédun
thn s6 v6 tuyén. Viéc bd xir Iy 2410 nhan hoic giri théng digp dusi ddy c6 thé
duoc hidu cy thé 1a bd xir Iy 2410 nhén hodc giri thong diép nho sir dung bd thu
phat.

B& nhé 2430 c6 thé 1a bd nhé cta STA 2400, hodc cb thé 14 bd nhé ngoai
duroc két ndi véi bd xi 1y 2410. B nhd 2430 c6 thé 1a khéi doc 1ap vé mit vat
Iy, hodc c6 thé dugc tich hop v6i bd xi Iy 2410. Bd nhé 2430 bao gdm nhung
khong bi giéi han & RAM, ROM, EPROM, hodc bd nhé nhanh, hodc cache
(cache). B nhé 2430 duoc tao cAu hinh dé luu trit cac 1énh va dir liéu lién quan,
va c6 thé truyén dit lidu dugc luu trit dén bd xt ly 2410.

Cu thé 13, bd xtr Iy 2310 va b thu phat 2320 cia STA 2400 theo phuong an
thue hién 6 thé dugc hiéu 1a khéi xir Iy va khdi thu phat theo phuong an thuc
hién twong tng v6i hinh v& bt ky trong cac hinh v& tir Fig.11 dén Fig.16.

Bo xt Iy 2410 co thé doc cac 1énh lién quan trong bd nhd 2430, dé thuc hién
mot ph'?m bhoaflc tht ca cac budc duge thuc hién boi STA theo truong hop bét ky
trong sb cac phuong phép theo cac phuong an thuc hign sang ché. D biét mo ta
lién quan va cac hiéu Gng k¥ thuét cta céc iénh duge thyc thi bdi bd xtr ly cia
STA 2400, dwa vao cac phuong an thuc hién phuong phép néu trén. Céc chi tiét
khong dugc mo ta lai & day.

Chéng han, b xtr 1y 2410 ciia STA 2400 dugc tao cu hinh dé doc céc 1énh
lién quan trong bd nh¢d 2430 dé thuc hién cac hoat dong sau:

nhan, béi bd thu phat 2320, PPDU thir nhét dugc truyén béi thiét bi mang;

va
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giai ma PPDU thit nhat, trong d6 PPDU thir nhat duoc gidi ma bao gbm
trrong U-SIG thir nhét va truong EHT-SIG tht nhét.

Truong U-SIG thir nhit va truong EHT-SIG thtr nhét thod mén it nhat mot
trong céc trurong sau:

ft nhét mot cia truong U-SIG thir nhét va truong EHT-SIG thir nhit bao gdm
truong chi bao dinh danh, trong d6 trudng chi bao dinh danh duge sir dung dé
nhan dién duy nhét mot tram;

trudmg U-SIG thir nhat hodc truong EHT-SIG thit nhit bao gdm trudng
chi b4o dinh dang PPDU, va trudng chi bdo dinh dang PPDU chiém nhiéu hon 1
bit thong tin; hodc

trudng chi béo giai didu bién thir nhét bao gdm trudng chi béo st dung
lai khong gian.

LAy vi du khéc, bd xir Iy 2410 ciia STA 2400 duge tao céu hinh dé doc cac
18nh lién quan trong bo nhé 2430 dé thuc hién cac hoat dong sau:

nhan, boi bd thu phét 1320, PPDU dugc truyén boi thiét bi mang.

Bang thdng dé nhan PPDU 16n hon 20 MHz, va biang théng bao 20m bing
thdng thanh phan tht nhét va bing thong thanh phén thit hai. Bang thong thanh
phan thir nhit mang kénh ni dung thtr nhét ctia trudng EHT-SIG ciia PPDU, va
bang thong thanh phan thir hai mang kénh ndi dung thit hai ciia trudng EHT-SIG.

Kénh noi dung thtr nhat va kénh noi dung thtr hai thod man it nhat mot trong
cac trudng sau:

Bit thong tin thir i dén bit thong tin tht j cia kénh ndi dung tha nhit mang
tredng nguoi dung, va trudng cla (i-1) bit thdng tin tha nhét ctia kénh noi dung
thir nhit gidng nhu truong cua (i-1) bit théng tin thir nhat ctia kénh ndi dung thi
hai, trong d6 c& i14n j déu 12 s6 nguyén duong, vai<j;

bit thong tin thr i dén bit thong tin thir j cta kénh ndi dung tht nhét
mang truong chi bao chp phat khéi tai nguyén va trudng ngudi dung, va trudng
cta (i-1) bit thong tin thir nhét ctia kénh noi dung thir nhat gidng nhur trudmg clia
(i-1) bit théng tin thir nhat ctia kénh noi dung th hai, trong d6 ca i 1an j déu 1a
s& nguyén dwong, va i <j;

bit thong tin thir i dén bit théng tin thir j ciia kénh ndi dung thtr nhat
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mang trudong ngudi dung, va bit thong tin thir i dén bit thong tin thit j cia kénh
noi dung thir hai mang truong dém, trong do ca i 14n j du 14 s6 nguyén duong,
vai<j;

kénh ndi dung thir nhat bao gdm truong ngudi ding phu thi nhét, kénh
n6i dung thir hai bao gém truong ngudi dung phu thir hai, va truong ngudi dung
cia nguoi dung thir nhét bao gbdm trudng ngudi ding phy thir nhét va trudng
ngudi dung phu thi hai; hodc

truong ngudi dung cia kénh noi dung thu nhit gibng nhu trudng ngudi
dung cua kénh ndi dung thir hai.

Fig.25 1a so dd ctia cAu trac cua thiét bi truyén thong theo phuong an thyc
hién séng ché. Phuong 4n thuc hién sang ché con dé cap dén thiét bi truyén thong
2500, bao g@)m mach vao 2501, mach ra 2502, va mach xtr ly 2503. Mach xtt ly
2503 duge tao cAu hinh dé nhan tin hiéu qua mach vao 2501, va truyén tin hiéu
qua mach ra 2502, dé thuc hién mot phﬁn hodc tit ca cac budce theo trudng hop
bét ky trong sd cac phuong phép c6 thé duge thuc hién béi thiét bi mang hoic
STA theo cac phuong an thuc hién sang ché.

Trong qua trinh thuc hién cu thé, thiét bi truyén théng co thé 1 chip. Mach
va0 ¢6 thé 1a chdt vao. Mach ra c6 thé 1a chdt ra. Mach xit Iy c6 thé 14 tranzito,
mach cuc céng, bd kich hoat, bét ky mach 16gic, hodc trong tu. Tin hi€u vao
duge nhin bdi mach vao co thé dugc nhan va dugc dua vao, ching han, ma
khong bi gidi han ¢, by nhén, tin hiéu dugc xuét ra boi mach ra cé thé dugc xuit
ra, chéng han, ma khong bi gidi han &, bd truyén va dugc truyén b61 bd truyén,
va mach vao va mach ra co thé 1a mach tuong tu, trong d6 mach nay dugc st
dung 1am mach vao va mach ra & céc thoi diém khac nhau. Qua trinh trién khai
cu thé cia bd xir Iy va cac mach khac nhau khong bi giéi han theo sang ché.

Phuong an thuc hién sang ché con dé cap dén vat luu trit may tinh doc dugc.
V4t luu trit may tinh doc dugc luu trit chuong trinh mdy tinh (cling co thé duoc
goi 12 ma hoic cac 1énh). Khi chuvong trinh may tinh chay trén mady tinh, may
tinh c6 thé thuc hién mot phin hodc tt ca cac budce theo trudng hop bét ky trong
s6 cac phuwong phép c6 thé duge thuc hién bai thiét bi mang hodc STA theo cac

huong an thuc hién sédng ché.
fe] s
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Phuong éan thuc hién séng ché con @ cap dén san phim chuong trinh may
tinh bao gdm cac lénh. Khi san phim chuong trinh m4y tinh chay trén thiét bi
may tinh, thiét bi may tinh c6 thé thyc hién mot phén hodc tit ca cac budc theo
treomg hop bét ky trong sb cac phuong phép c6 thé duoc thuc hién boi thiét bi
mang hodc STA.

Theo phuong é&n thyc hién, thiét bi mang trén Fig.1 hozc Fig.2 1a AP. AP c6
th& 12 AP cho thiét bi diu cudi (ching han, dién thoai di dong) dé di vao mang
hitu tuyén (hodc khong day), va duge khai trién chi yéu tai nha, bén trong toa
nha, hoic bén trong khudn vién truong hoc (campus). Ban kinh phu séng cu thé
13 hang chuc met dén hang trim met. Chéc chén 1a, AP c6 thé ciing duoc khai
trién ngoai troi. AP trong duong véi cau néi (bridge) két ndi mang hiru tuyén va
mang khong ddy. Chtc néng chinh ctia AP la dé nbi cac may khach mang khong
ddy khac nhau ddng thdi va sau d6 két ndi mang khong ddy véi Ethernet. Cy thé
14, AP ¢6 thé 13 thiét bi ddu cudi (ching han, dién thoai di dong) hodc thiét b
mang (ching han, bd dinh tuyén) c6 chip khdng day (wireless-fidelity, Wi-Fi).
AP c6 thé 14 thiét bi hd tro chudn 802.11be. Theo cich khac, AP ¢6 thé 1a thiét bi
hd trg cac chuin mang cuc b khong day (wireless local area network, WLAN)
ciia ho 802.11, ching han chudn 802.11be, chuin 802.11ax, chuén 802.11ac,
chuin 802.11n, chudn 802.11g, chuén 802.11b, va chudn 802.11a. AP theo sang
ché c6 thd 1a AP hiéu sudt cao (high efficient, HE) hodc AP c6 thong luong cuc
cao (extremely high throughput, EHT), hodc co thé 1a AP c6 thé ap dung cho
chuén Wi-Fi trong tuong lai.

Theo phuong an thuc hién khac nira, thiét bi mang trén Fig.1 hogc Fig.2 1a
STA phi AP. STA ¢6 thé 1a chip truyén théng khong ddy, b cam bién khong day,
thiét bi ddu cudi truyén thong khong day, hodc tuong tu, va cling cb thé dugc goi
12 nguoi dung. Chéng han, STA co thé 1a dién thoai di d6ng hd trg chirc ning
truyén thong khong day, méy tinh bang hd trg chire nang truyén théng khong day,
hop tin hiéu truyén hinh cap (set-top box) hd trg chtre ning truyén thong khong
day, TV thong minh hd trg chirc ndng truyén thong khong day, thiét bi deo dugc
théng minh hd trg chitc nang truyén théng khong day, thiét bi truyén thong lap

trong xe hd trg chic ning truyén thong khong day, hodc may tinh hd trg chirc
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ning truyén thong khong diy. Mot cach tuy chon, STA c6 thé hd tro chuin
802.11be. STA cling c6 thé hd tro cac chudn WLAN cta ho 802.11, chéng han,
chuin 802.11be, chuin 802.11ax, chudn 802.11ac, chuén 802.11n, chuin
802.11g, chun 802.11b, va chuin 802.11a. STA theo sang ché c6 thé 12 HE STA
hodc EHT STA, hodc c6 thé 12 STA ¢6 thé ap dung cho chuén Wi-Fi tuong lai.

Chéng han, AP va STA ¢6 thé theo cach khac 12 cac thiét bi dugc ap dung cho
mang Internet xe cd, cac nut Internet van vét hodc cac by cam bién trong mang
Internet van vat (Internet of things, IoT), cdc b0 cam bién & thanh phé thong
minh, hodc cac camera thdong minh, céc diéu khién tir xa thong minh, ho#c céc
d6ng hd do nudc thong minh & nha thong minh.

AP va STA c6 thé theo cach khéac 1a mdy chi truyén thér}g, bd chuyén mach,
céc cAu nbi, hoic cac mdy tinh.

Céc giai phép k¥ thuat theo sang ché c6 thé 4p dung dé truyén thong dit lidu
gitta AP va mot hodc nhidu STA, va ciing c¢6 thé 4p dung cho truyén thong gitta
céc AP va truyén thong gifta cac STA.

Mic du cac phuong an thuc higén sang ché chu yéu duoc mo ta nhd st dung
mang dugc khai trién dya trén IEEE 802.11 lam vi du, nguoi ¢ hiéu biét trung
binh trong linh virc dé hiéu ring cac khia canh khéc nhau cia sing ché c6 thé
duge md rong sang cac mang khac nho st dung cac chuén hoic cac giao thirc
khéc nhau, ching han Bluetooth (Bluetooth), LAN v6 tuyén hiéu sut cao (high
performance radio LAN, HIPERLAN) (chuan khéng diy twong tu véi chuén
IEEE 802.11 va chi yéu duoc sir dung & Chau Au), mang dién rong (wide area
network, WAN), WLAN, mang dién ca nhan (personal area network, PAN ), hodc
cac mang khac dang dugc biét hodc dugc phat trién sau nay. Do vay, cac khia
canh khac nhau theo sang ché ¢6 thé ap dung cho mang khong déy thich hop bét
k¥ bit ké mirc do phi séng va giao thic truy nhép khong day.

Con cin hidu ring “th nhét”, “thtr hai”, “tht ba”, “thtt ba”, va cc s6 khac
nhau trong ban mo ta chi dugc sir dung dé phan biét & d& mo ta, va khong duoc
hiéu nhu 1a gi¢i han & pham vi clia sang ché.

Cén hiéu rang cum tir “va/hodc” trong ban m6 ta mo ta chi mbi quan hé lién

két giita cac dbi tuong lién ket va bicu dién viéc ba moi quan hé ¢6 the ton tai.
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Chéng han, A vi/hoic B ¢6 thé 13 ba trudong hop sau: Chi A tdn tai, cd A 14n B
tdn tai, va chi B ton tai. Ngoai ra, ky tu “/” trong ban md ta thuong chi bao mbi
quan hé “hodc” gifta céc dbi trong lién két.

CAn hiéu ring cac s6 thi tu ciia c4c qua trinh néu trén khong phai la cac trinh
tu thuc thi theo cac phuong an thuc hién séng ché. Céc trinh tu thuc thi cla céc
tién trinh phai dugc x4c dinh theo céc chirc nang va 16gic bén trong cla cac tién
trinh, va khong nén dugc hidu nhu 13 giéi han bit ky & cac qué trinh trién khai
cta cac phuong an thuc hién sang ché.

Ngudi ¢ hiéu biét trung binh trong linh vyc ¢6 thé hiéu rang, cling v&i cac
vi du dugc mo ta theo cac phuong an thuc hién dugce boc 10 trong ban mé ta, cac
khdi va cac budce thuit toan c6 thé dugc thue hién béng phé‘m cing dién tr hodc
két hop cia phin mém méy‘tinh va phin ctmg dién tir. Liéu cac chirc ning c6
duoc thuc hién bing phan cimg hozc phan mém tuy thudc vao cic tng dung cu
thé va cac rang budc thiét ké cia cac giai phap k¥ thuat. Nguoi cé hiéu biét trung
binh trong linh vuc ¢6 thé str dung céc phuong phap khac nhau dé thyc hién céc
chirc nang duge md t& cho mdi tmg dung cu thé, ma khoéng dugc xem 1a viée

trién khai vurgt qua pham vi cda sdng ché.

Nguoi ¢6 hiéu biét trung binh trong linh vuc ¢6 thé hiéu o ring, dé mo ta.

ngén gon va thuén tién, d6i véi qua trinh 1am viéc chi tiét ctia hé théng, thiét bi,
va khéi néu trén, dua vao qué trinh twong Ung theo cac phuong an thuc hién
phuong phap néu trén. Céc chi tiét khong dugce md ta lai & day.

Theo vai phuong an thuc hién séang ché, cin hiéu ring hé théng, thiét bi, va
phuong phép duge boc 16 ¢o thé dugc trién khai theo c4c cach khac. Chang han,
thiét bi dugc mo ta theo céc phuong an thue hién chi 12 vi du. Ching han, viéc

phan chia thanh cac khdi chi 1a phén chia chic nang 16gic va c6 thé 1a phén chia

khéc khi trién khai thuce. Chang han, cic khdi hoic cac thanh phén c6 thé duge -

Kkét hop hodc tich hop vao hé théng khac, hodc mot s6 déu hidu ¢ thé bi bo qua
hodc khong dugc thuc hién. Ngoai ra, cac ghép ndi 13n nhau dugc hién thi hoic
dé cép hodc cac ghép nbi truc tiép hoic cac két nbi truyén théng co thé dugc
tridn khai qua mét s giao dién. Céc ghép nbi gian tiép hoic cac két ndi truyén

thong gifta cac thiét bi hodc cac khoi c6 thé dugce tricn khai & dang diér, co, hodc
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cac dang khéc.

Cac khéi duge mo ta dudi dang céc phin riéng r& c6 thé hodc khong thé tach
riéng v& mit vat 1y, va cic phﬁn duoc hién thi duéi dang cac khéi c6 thé hodc
khong thé 1a cac khéi vat Iy, c6 thé dugc diat & mot vi tri, hodc ¢6 thé dugc phan
tén trén cac khdi mang. Mot ph?m hoic tht ca cac khbi co thé duoc chon dua trén
céc yéu cu thuc dé dat duge cdc muyc dich cla céac giai phap theo cac phuong
an thuc hién.

Ngoai ra, cac khéi chirc ning theo cac phuong 4n thyc hién sing ché co thé
duoc tich hop vao mot khéi xir 1y, hoic mébi khéi trong cac khéi c6 thé ton tai
doc 1ap vé mit vat 1y, hoic hai hoic nhiéu khéi dugc tich hop vao mot khéi.

Khi céc chirc ning dugc trién khai & dang khéi chire nang phan mém va dugc
ban hodc dugce st dung lam san phém doc 1ap, céac chirc ndng co thé duoc luu triv
trong vat luu trit may tinh doc dugc. Dua trén hiéu biét nay, cac giai phap k¥
thuét ctia sang ché vé co ban, hodc mot phan déng gop vao giai phap k¥ thuat da
biét, hodc mot phan cia cac giai phap k¥ thuat c6 thé dugc trién khai & dang san
phdm phan mém. San phém phan mém duoc luu trit trong phuong tién Luu tri,
va bao gdm vai 1énh dé ra 1énh méy tinh (c6 thé 12 méy tinh c4 nhén, may ch,
thiét bi mang, hodc tuong tu) thuc hién tAt c4 hodc mot phan clia cic bude & cac
phurong phap duge md ta theo cac phuong 4n thuc hién sang ché. Phuong tién
lwu trit néu trén bao gdbm phuong tién bét ky ¢6 thé luu trit ma chuong trinh,
ching han 4 nhé nhanh USB, dia cling thdo dugc, ROM, b nhé truy nhip ngau
nhién (Random Access Memory, RAM), dia tlr, hodc dia quang.

Thr tu cta cac budce trong phuong phép theo cic phuong an thuc hién sang
ché c6 thé dugc didu chinh, két hop, hodc loai bd dua trén yéu cau thuc.

Céac mddun trong thiét bi theo céc phuong an thuc hién séng ché c6 thé duge
két hop, phén chia, va dugc xo0d dya trén yéu cau thue.

Két luan, cac phuong 4n thuc hién néu trén chi nham mo ta cac gidi phap k¥
thuat coa sang ché, ma khong nhdm gi6i han sang ché. Mic du sang ché duoc
mo ta chi tiét dira vao cac phuong 4n thuc hién néu trén, ngudi c6 hiéu biét trung
binh trong linh vuc nén hiéu rﬁng ho van c6 thé thuc hién cac chinh stra véi cac

giai phap k¥ thuat duge mo ta theo cac phuong an thuc hién néu trén hodc thuc
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hién cac thay doi twong duong v6i mot phan cta cac dau hi¢u k¥ thudt cia nd,
ma khong xa roi pham vi cta céc giai phap k¥ thudt cla cac phuong 4n thuc hién

sang cheé.
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YEU CAU BAO HO

1. Phuong phép truyén dit liéu bao gbm cac bude:

tao (501), bai thiét bi mang, khdi dit lidu giao thirc 16p vét Iy mot ngudi ding
(single user physical layer protocol data unit, SU PPDU); va

gtri (502), boi thiét bi mang, SU PPDU dén tram, trong d6 bang thong dé giri
SU PPDU 16n hon 20 MHz, va bang théng bao gdm bang thong phu tht nhit va
bing thong phu thir hai, trong d6 bang thong phu thir nhét mang kénh ndi dung
thir nhét cta trudng bao hiéu thong lugng cuc cao (extremely high throughput-
signaling, EHT-SIG) ctia SU PPDU, va bang thong phu thir hai mang kénh ndi
dung th hai cta truong EHT-SIG; va

| treong tin hiéu da niang (universal signal, U-SIG) tran dugc mang trong (i-1)

bit thong tin thir nhét cta kénh ndi dung thi nhat gidng nhu truong U-SIG tran
dugc mang trong (i-1) bit thong tin thir nhét cta kénh noi dung thir hai, va bit
thong tin thir i dén bit thong tin thit j ctia kénh ndi dung thir nhit mang truong
ngudi dung, va bit thong tin thir 1 dén bit thong tin thit j ctia kénh noi dung thir
hai mang truong dém, trong d6 caivajla cac sd nguyén duong, va 1 <i<j.
2. Phuong phép nhén di liéu bao gdm céc budc:

nhén, bai tram, SU PPDU, trong d6 bang thong dé nhan SU PPDU 16n hon
20 MHz, va bing thong bao gdm bang théng phu thit nhét va biang thong phu thir
hai, trong d6 bang thong phu thir nh4t mang kénh ndi dung thir nhit ciia trudng
EHT-SIG cua SU PPDU, va bing thong phu thit hai mang kénh ndi dung thir hai
cua truong EHT-SIG; va

truong U-SIG tran dugc mang trong (i-1) bit thong tin thr nhét ciia kénh noi
dung th& nhit gibng nhu trudng U-SIG tran duge mang trong (i-1) bit thong tin
thir nhét ctia kénh ndi dung thir hai, va bit thong tin thu i dén bit thong tin thir j
ctia kénh ndi dung thir nhat mang trudng ngudi dung, va bit thong tin thir i dén
bit thong tin thir j ctia kénh ndi dung thit hai mang truong dém, trong d6 ca i va
j 1a cac sé nguyén duong, va 1 <i<j.
3. Phuong phap theo diém 1 hodc 2, trong d6 truong ngudi ding cia truong
EHT-SIG bao gdm trudong dinh danh lién két (association identifier, AID), dugc
str dung d& nhén dién duy nhét tram.
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4. Phuong phap theo diém 3, trong &6 SU PPDU bao gbm trudong U-SIG, truong
U-SIG bao gdm trudomg chi bao dinh dang PPDU, va truong chi bao dinh dang
PPDU chiém nhiéu hon 1 bit thong tin.
5. Phuong phép theo diém 4, trong d6 trudng EHT-SIG bao gdm trudng chi bao
tai sir dung khong gian.
6. Phuong phép theo diém 5, trong d6 trudng chi béo dinh dang PPDU bao gbm
thong tin chi bao ring kich ban truyén 12 SU, hoic bao gbm thong tin chi bao
khung dya trén kich hoat (trigger based, TB).
7. Phuong phép theo diém 6, trong d6 trudng U-SIG bao gdm mdt hoic nhiéu
trong sb thong tin sau:

trudng dinh danh phién ban 16p vét Iy, truong chi bio dudng [én/dudng xubng
(uplink/downlink, UL/DL), truong chi bdo mau tap hop dich vu co ban (basic
service set, BSS), trrong chi bao co hoi truyén (transmission opportunity, TXOP),
truong chi bdo bang thong, trudong chi bdo dinh dang PPDU.
8. Phuong phép truyén dit liéu bao gbm cac bude:

tao, bdi thiét bi mang, khéi dir lidu giao thirc 16p vat Iy nhiéu ngudi ding
(multiple user physical layer protocol data unit, MU PPDU); va

guri, bdi thiét bi mang, MU PPDU dén tram, trong d6 bing thong dé gui
PPDU 16n hon 20 MHz, va bing théng bao gdm bing thong phu thir nhit va
bing thong phuy th hai, trong d6 bang thong phu thir nhit mang kénh ndi dung
thtr nhét cta truong EHT-SIG ciia MU PPDU, va bang thong phu thir hai mang
kénh noi dung thir hai cta truong EHT-SIG; va

truomg U-SIG tran dugc mang trong (i-1) bit thong tin thi nhét ctia kénh noi
dung thtr nhit giéng nhu truong U-SIG tran duge mang trong (i-1) bit thong tin
thtr nhit ctia kénh ndi dung thr hai, va bit thong tin thit i dén bit thong tin tht j
ctia kénh ndi dung thir nhat mang trudng chi bao cap phat don vi tai nguyén va
trudng ngudi dung, va bit thong tin thar i dén bit thong tin thit j cua kénh ndi
dung thir hai bao gdm trudong dém, trong d6 ca ivajla cac sb nguyén duong, va
1<i<j.
9. Phuong phép nhén di liéu bao gbm céc bude:

nhén, bai tram, MU PPDU, trong d6 bing thong dé nhan MU PPDU 16n hon
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20 MHz, va bang thong bao gbm bang thong phu thit nhét va bang thdng phu thir
hai, trong d6 bang thong phu thir nhét mang kénh ndi dung thir nhét cia trudng
EHT-SIG ctia MU PPDU, va bang thong phu thtr hai mang kénh ndi dung thir
hai cua truong EHT-SIG; va

trudng U-SIG tran duge mang trong (i-1) bit thong tin thi nhét ctia kénh noi
dung thir nhit gidng nhu truong U-SIG tran duge mang trong (i-1) bit thong tin
thit nhét ctia kénh ndi dung thir hai, va bit thong tin thi i dén bit thong tin thu j
ctia kénh ndi dung thir nhit mang trudng chi béo cAp phat don vi tai nguyén va
trudng nguoi dung, va bit thong tin thir i dén bit thong tin thir j ctia kénh noi
dung thir hai bao gdm trudng dém, trong d6 caivaj la cac sb nguyén duong, va
1 <i<]j.
10. Phuong phép truyén dit lidu theo diém 8 hoic 9,

trong d6 truong EHT-SIG bao gbm mot hoic nhiéu trong céc trudng sau:

sd lugng ky hiéu trudng dao tao dai thong lugng cuc cao (extremely high
throughput-long training, EHT-LTF), truong chi bao s6 luong dong khong gian,
trrong chi bao phuong tién diéu bién va ma hoa, trudng chi bio ma héa, trudng
chi bao tao chum.
11. Phuong phép theo diém 10, trong d6 trudng ngudi dung cia trudng EHT-
SIG bao gbém trudng dinh danh lién két (association identifier, AID), dugc su
dung d& nhén dién duy nhét tram.
12. Phuong phép theo diém 11, trong & MU PPDU bao gém truong U-SIG,
truomg U-SIG bao gbdm trudng chi béo dinh dang PPDU, va trudng chi bao dinh
dang PPDU chiém nhiéu hon 1 bit thong tin.
13. Phuong phép theo diém 12, trong d6 trudng EHT-SIG bao gdm trudong chi
bdo tai st dung khong gian.
14. Phuong phap theo diém 13, trong d6 trudong chi bao dinh dang PPDU bao
gdm thong tin chi bao rang kich ban truyén 1a phi da truy nhap phén chia ma
nhiéu ngudi ding (MU non-orthogonal frequency division multiple access, MU
non-OFDMA), hodc da truy nhip phén chia tin sb truc giao nhidu ngudi ding
(MU orthogonal frequency division multiple access, MU OFDMA); hodc bao
gbm théng tin chi bdo khung TB.

87

87/97



52150

15. Phuong phap theo diém 14, trong d6 trudng U-SIG bao gdm mot hodc nhidu
trong sb thong tin sau:

trudng dinh danh phién ban 16p vét ly, truong chi bao UL/DL, trudng chi bao
mau BSS, trudng chi bdo TXOP, trudng chi bao bang thong, trudng chi bdo dinh
dang PPDU.
16. Phuong phép theo diém 8 hoic 9, trong d6 MU PPDU 12 PPDU dugc truyén
dura trén phi OFDMA.
17. Thiét bi mang duoc tao cdu hinh dé thure hién phuong phép theo diém bat ky
trong s cac diém tir 1, tir 3 dén 7 hosc thuc hién phuong phap theo diém bét ky
trong sb cac diém tir 8, tir 10 dén 16.
18. Tram, trong d6 tram dugc tao cdu hinh dé thue hién phwong phép fheo diém
bat ky trong sb cac diém tir 2 &n 7, hodc thuc hién phuong phép theo diém bt
k¥ trong sb cac diém tir 9 dén 16.
19. Vat ghi mdy tinh doc dugc, trong d6 vat ghi méy tinh doc dugc luu trix cac
1énh mdy tinh; va cac 1énh may tinh ra 1énh thiét bi mang thuc hién phurrong phép
theo diém bat ky trong sb cac diém tir 1, tir 3 dén 8, tir 10 dén 16, hogc cac 1énh
mady tinh ra 1énh tram thyc hién phuong phap theo diém bt ky trong s cac diém
tir2 dén 7, tir 9 dén 16.
20. Chip, trong do chip bao gé‘)m bo xir Iy, bd nhd, va mach giao dién, trong do6
bd nhé, mach giao dién, va b xit ly duoc lién két qua cac dudng; bd nhé luu tri
céc 1énh; va khi bd xir 1y thyc thi cic 1énh trong b nhé, phuong phép theo diém
bét ky trong s6 cac diém tr 1 dén 7, va tir 8 dén 16 duoc thuc hién.
21. Vit ghi may tinh doc dugc bao gb6m chuong trinh, trong d6 khi chuong trinh
dugc thue thi bang méy tinh, phuong phép theo diém bét ky trong sb cac diém
tir 1 dén 7 va tir 8 dén 16 dugc thyuc hién.
22. Thiét bi truyén thong, trong 4o thiét bi duoc tao cAu hinh d thyc hién phuong
phap theo diém bét ky trong sb cac diém tir 1 dén 7 va tir 8 dén 16.
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