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(21) 1-2022-08382

(57) Sang ché dé cap dén phuong phap truyén khung théng béo géi dit liéu rong
(null data packet announcement, NDPA) va thiét bi lién quan. Phuong phép bao
gbm: Diém truy nhap (access point, AP) tao khung NDPA, trong d6 khung NDPA
bao gbém trudng thong tin tram, va trudng thong tin tram bao gbm trudng phu
AID chi bao dinh danh lién két (association identifier, AID) cua tram; trudng
thong tin tram con bao gdm trudng phu thong tin bang thong mot phén; truong
phu thong tin bang thong mot phan chi bio don vi tai nguyén (resource unit, RU)
nam trong bing théng turong tmg véi khung NDPA va tram cAn phan hdi thong
tin trang thai kénh (channel state information, CSI); va bang thong tuong tng
véi khung NDPA 16n hon 160 MHz. AP truyén khung NDPA. Trong truong hop
nay, truong thong tin tram co thé chi béo tram dinh 4m kénh c6 bing thong 16n
hon 160 MHz, nh¢ d6 thuc hién truyén di liéu trong bang thong 16n hon va cai
thién hiéu suit truyén. Cac phuong 4n thyc hién sang ché co6 thé duogc ap dung
cho hé théng mang cuc bd khong day (wireless local area network, WLAN) hd
tro giao thirc c6 thong lugng cuc cao (extreme high throughput, EHT)) Wi-Fi thé
hé tiép theo cua chudn IEEE 802.11, ching han, giao thirc 802.11 nhu 802.11be.
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Linh vire k§ thuit dwgc dé cap
Sang ché d& cap dén linh vuc cong nghé mang cuc bo khong ddy, va cu thé
13, dén phuong phap truyén khung théng bao géi dir liéu rdng (null data packet

announcement frame, NDPA) va thiét bi lién quan.

Tinh trang ky thuit ciia sing ché

Trong hé thdng khong day, nhu mang cuc bd khong day (wireless local area
network, WLAN), diém truy nhép (access point, AP) va tram (station, STA) can
thu thép trudc thong tin trang thai kénh (channel state information, CSI) dé thuc
hién céc chirc niang ching han tao chim (beamforming, BF), didu khién tbc do,
va clp tai nguyén. Trong WLAN, thi tuc thu thap CSI dugc goi 12 dinh 4m kénh.
Trong céng nghé lién quan, trong qua trinh trong dé AP thuc hién dinh 4m kénh,
AP truée hét truyén khung thong bdo goéi dit lidu rong (null data packet
announcement, NDPA) dé thong bdo STA ma can thyuc hién dinh 4m kénh. Sau
d6, sau khi khoang lién khung ngén (short inter-frame Space, SIFS) tr6i qua, AP
~truyén go6i dit liéu réng (null data packet, NDP) ma khong c6 phén truong dir
liéu. STA thyc hién u6c tinh kénh dua trén NDP, va sau d6 phan hdi CSI bang
cach str dung khung bao céo tao chum (beamforming report, BF Report).

Trong 802.11ax, khung NDPA dugc goi 1a khung NDPA hiéu suét cao (high
efficient, HE). Khung HE NDPA bao gdm trudng thong tin tram. Trudng thong
tin tram bao gbém trudng phu dinh danh lién két (Association Identifier, AID)
tram, trrong phu thong tin bang thong mdt phan (partial bandwidth information,
Partial BW Info), trudng phu loai phan hdi (feedback type) va sb lugng nhém
(Number of grouping), va truong phu sé lrong cot (Number of columns, Nc).
Trudng phu thong tin bang thong mot phan duge sir dung dé chi bao khoang
mién tAn s6 ma STA cin phan hdi CSI. Trudng phu théng tin bing thong mot
phén bao gdm chi s6 bat dau don vi tai nguyén (resource unit, RU) (start index)

va chi s két thiic RU (end index) dé chi bao doan ciia cac RU lién tuc, nho d6
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chi bao khoang mién tin s trong tng v6i doan cia cac RU lién tuc. Tuy nhién,
bang thong 16n nhit duoc phép dé truyén bang 160MHz. Bang thong 160MHz
tuong Ung vdi nhiéu nhét bay muoi tu RU 26 am béo (tone) (26-tone RU). Chi
s6 bat ddu RU va chi s6 két thic RU chi béo riéng r& mot trong bay muoi tr RU
26 tone.

Tuy nhién, do cac cong nghé WLAN phat trién, phién truyén trong bing
thong 16n hon cin duge hd trg trong chuin Wi-Fi thé hé tiép theo (ching han,
802.11be hodc Wi-Fi 7), ching han, phién truyén trong bing thong 16n hon 160
MHz. Trude khi thue hién truyén dit lidu, dinh 4m kénh can dugc thuc hién. Do
vy, diéu sau 1 quan trong: cach thyc hién dinh 4m kénh trén kénh c6 bang thong
16n hon (chng han, bang thong 16n hon 160MHz) dé thu dugc CSI, dé hd trg
truyén dit liéu trong bang thong 16n hon va céi thi¢n téc do truyén trong chuén

Wi-Fi thé hé tiép theo.

Ban chit k§ thuit ciia sing ché

Céac phuong an thuc hién sang ché d& cap dén phuong phap truyén khung
NDPA va thiét bi lién quan, @2 thoa man yéu cau chi bao RU nim trong bing
thong 16n hon 160 MHz va CSI c¢in duge phan hoi.

Theo khia canh thir nhat, cach thuc hién séng ché & cap dén phuong phép
truyén khung NDPA, bao gbm céc budc sau.

AP tao khung NDPA. Khung NDPA bao gbm trudng thong tin tram. Trudng
thong tin tram bao gdm truong phu AID chi béo dinh danh lién két AID ctia tram.
Trudng thoéng tin tram con bao gbm truong phu thong tin bang thong mot phén
va/hodc truong phu sé cot. Truong phu thong tin bang thong mot phan chi bao
don vi tai nguyén (resource unit, RU) nam trong bang thong tuong tng Véi khung
NDPA va tram can phan hoi CSI. Trudng phu s& ¢ot chi bao s lugng cot trong
ma trin phan hoi tao chim duge nén. Bang thong tuong ng v6i khung NDPA
16n hon 160 MHz. Sé lugng cdt duoc chi bao béi truong phu s cdt 16n hon 8.

AP truyén khung NDPA.

Theo khia canh thtr hai, cach thuc hién sang ché dé cap dén phuong phép

truyén khung NDPA, bao gbm cac budc sau.
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Tram nhén khung NDPA. Khung NDPA bao gbm trudng thong tin tram.
Truong thong tin tram bao gbm truong phu AID chi bdo dinh danh lién két AID
cta tram. Truong thong tin tram con bao gbm trudong phu thong tin bang thong
mdt phan va/hoic trudng phu s6 cot. Truong phu thong tin bang thong mot phéan
chi bdo RU nam trong bang thong twong tng v6i khung NDPA va tram can phan
hdi CSI. Bang thong twong mg v&i khung NDPA 1én hon 160 MHz. Sé luong
cot dugce chi bao boi trudong phu s6 cot 16n hon 8.

Tram thu duoc, tir khung NDPA, RU ma CSI can duoc phan hoi.

Theo khia canh th ba, cach thuc hién sang ché con d@é cap dén thiét bi truyén,
bao gdm khdi xir Iy va khéi truyén.

Khéi xir Iy duge tao cau hinh dé tao khung NDPA. Khung NDPA bao gbm
trudmg thong tin tram. Truong thong tin tram bao gdm trudng phu AID chi bdo
dinh danh lién két AID cua tram. Trudng thong tin tram con bao gém truong phu
thoéng tin bang thong mot phan va/hodc trudng phu s6 cot. Trudng phu thong tin
bang thong mot phan chi bdo don vi tai nguyén (resource unit, RU) nim trong
bing thong trong ing véi khung NDPA va tram cin phan hoéi CSI. Truong phu
sb cot chi bao sb lugng cdt trong ma trén phan hdi tao chum duogc nén. Bing
théng twong tng véi khung NDPA 16n hon 160 MHz. Sé lugng cot duge chi bao
bdi truong phu s6 cot 16n hon 8.

Khdi truyén dugce tao cAu hinh dé truyén khung NDPA.

Theo khia canh th tu, cach thuc hién sang ché con dé cap dén thiét bi truyén,
bao gdm khéi xir Iy va khéi nhan.

Khéi nhéan dugc tao ciu hinh dé nhan khung NDPA. Khung NDPA bao gém
trudng thong tin tram. Truong thong tin tram bao gdm trudng phu AID chi béo
dinh danh lién két AID cua tram. Trudng thong tin tram con bao gbm trudng phu
thong tin bang thong mot phan va/hoic trudmg phu s6 cot. Truomg phu thong tin
bang thong mot phan chi bio RU nim trong bang thong tuong tng véi khung
NDPA va tram can phan hdi CSI. Bing thong tuong tng véi khung NDPA 16n
hon 160 MHz. S6 luong cdt duge chi bao boi truong phu sb cot 16n hon 8.

Khéi xir Iy duoc tao cau hinh dé thu dugc, tir khung NDPA, RU ma CSI can

duoc phan hoi.
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O céc giai phap k§ thuat theo séng ché, trurong phu thong tin bing thong mot
phén trong khung NDPA chi bao RU nim trong biang thong Ién hon 160 MHz va
CSI cin dugc phan hdi. Trudong thong tin tram cb thé chi béo tram dinh 4m kénh
¢6 bang thong 16n hon 160 MHz, va phan hdi béo céo tao chim dua trén két qua
dinh 4m kénh, nhd d6 thyuc hién truyén dir liéu trong bang thong 16n hon va cai
thién hiéu sut truyén. S6 luong cot durge chi béo béi trudmg phu sb cot 16n hon
8. Truong thong tin tram c6 thé chi bo tram dinh 4m kénh c6 bang théng c6 sb
lrong cot 16n hon 8, va phan hdi bao céo tao chum dya trén Két qud dinh &m
kénh, nhd d6 thuc hién truyén dir liéu trong nhidu dong hon va cai thién hiéu
sudt truyén.

Ngoai ra hodc tuy chon, kénh cé sb lugng dong 16n hon & duoc dinh 4m, va
bdo cédo tao chum dugc phan hdi dya trén két qua dinh 4m kénh, nhd d6 thuc
hién truyén dit liéu trong bing thong 16n hon va/hodc trong nhidu dong hon va
c&i thién hiéu sut truyén.

Theo mét sb cach thuc hién, khung NDPA bao gém thong tin loai, va thong
tin loai chi bdo ring khung NDPA 1a khung NDPA c¢6 thong lugng cuc cao
(extremely high throughput, EHT).

Theo cach nay, thong tin loai c6 thé chi bao bién thé khung NDPA tuong Gng
véi 802.11be hodc chudn khéc xuét hién sau chuin 802.11be. Chéng han, bién
thé khung NDPA ¢6 thé 1a khung NDPA EHT tuong tng v6i chudn 802.11be.
Khung NDPA EHT c6 thé chi bdo RU nim trong bang thong 16n hon 160 MHz
va CSI cin dugc phan hoi, d& chi bao tram dé tham do kénh c6 bing thong 16n

hon 160 MHz, va phan hdi bao cdo tao chim dua trén két qua dinh 4m kénh, nho

d6 thue hién truyén dit lidu trong bang thong 16n hon va cai thién hiéu suat truyén.

Khung NDPA EHT c6 thé con chi bdo s6 lugng cdt 16n hon 8, d chi bao tram
@& tham do kénh c6 bang thong c6 s6 lugng ot 16n hon 8, va phan hdi bao céo
tao chum duya trén két qua dinh 4m kénh, nho d6 thyuc hién truyén di liéu trong
nhiéu dong hon va cai thién hiéu suét truyén.

Can hiéu ring khung NDPA theo cach thirc trién khai sang ché ciing c6 thé
4p dung cho trudng hop trong d6 bang thong nhé hon hoac bang 160MHz hoic

trirong hop trong do s6 luong cdt duge chi bio nho hon hodc bang 8.
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Theo mdt sb cach thuc hién, khung NDPA con bao g@)m truong thé thong bio
di thoai dinh 4m va trudng thong tin tram dic biét. Truong thé thong bao dbi
thoai dinh 4m bao gdm trudng phu loai khung. Truong thong tin tram déc biét
bao gdm trudng phu loai phu cua khung. Thong tin loai duge mang trong truong
phu loai khung va trudng phu loai phu cta khung. Trudng phu loai khung chi
b4o rang khung NDPA khong phai 12 khung NDPA c6 thong luong (high
throughput, HE) hodc khung NDPA dinh tdm (Ranging). Truong phu loai phu
ctia khung chi béo rang khung NDPA 1a khung NDPA EHT.

Theo cach nay, STA HE hodc STA dinh tam khéng hd trg khung NDPA EHT
nhén dién khung NDPA EHT nhu 12 khung NDPA VHT dua trén trudng phu loai
khung trong truong thé thong bao dbi thoai dinh 4m, va doc khung NDPA theo
dinh dang cua khunglNDPA VHT. Truong théﬁg tin tram trong khung NDPA
EHT khong bao gdm AID ciia STA HE hodc STA dinh tm. STA HE hogc STA
dinh tAm nh4n khung NDPA EHT nhan dién sai khép gitta AID trong truong
thong tin tram va AID ctia STA HE hodc STA dinh tAm, va khong cap phan hoi
dua trén khung NDPA. Theo cach nay, STA HE hodc STA dinh tam ¢6 thé duoc
ngin khong cho doc nhim khung NDPA EHT. EHT STA hd trg khung NDPA
EHT c6 thé xac dinh, dua trén truong phu loai phu ciia khung, liéu khung NDPA
¢6 phai 1a khung NDPA EHT. Khi truong phu loai phu clia khung chi bao ring
khung NDPA 14 khung NDPA EHT, STA EHT doc truong phu thong tin bang
thong mot phan va/hoic trudng phu s6 cot trong khung NDPA theo chu tric cua
khung NDPA EHT, nh¢ d6 thu dugc chinh xac thong tin vé mot phan bang thong
ma CSI cin dugc phan hoi va/hoic s6 luong cot ma can cép phan hoi.

Cin hiéu ring STA HE theo sang ché I STA HE khong hd trg bién thé khung
NDPA xuét hién sau khung NDPA HE, va STA dinh tim theo phuong 4n thuc
hién séng ché 13 STA dinh tAm phién ban dAu tién khong hd trg bién thé khung
NDPA xuét hién sau khung NDPA dinh tAm.

Phin sau néu mot s6 cach trién khai ciia trudmg phu thong tin bang thong mot
phan.

Theo mdt sb cach thuc hién, truong phy thong tin bang thong mot phén bao

¢dm chi s6 bat dau RU va chi s6 d6 1éch RU. Chi s bat dau RU dugc sit dung
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@8 chi bao RU thir nhit ma tram cin phan hdi CSL. Chi s d0 1éch RU chi bao do
1&ch, so v6i RU thir nhét, cia RU cubi cling ma tram can phan hdi CSI. Theo
cach nay, Tram co thé x4c dinh, dua trén d6 1éch va RU thir nhét duoc chi bao
b6i trrong phu thong tin bang thong mot phan, RU cubi ciing ma CSI can dugc
phéan hdi. Thuc té, sé luong bit cia chi s6 do 1éch RU c6 thé dugc nén, va )
lwong bit cdn béi trudng phu thong tin bang thong mot phin c6 thé dugc nén tiép
khi théng tin mdt phan bing thong twong tu dugc chi bao, nho d6 hd trg chi bao
ctia RU nam trong bang thong 16n hon va CSI can dugc phan hdi ma khong ting
sb luong bit clia trudng phu thong tin bang thong mot phan.

Theo séng ché, chi sb bat dau RU str dung tam bit, va chi sb d6 léch RU sir
dung nim bit hogc it hon. Theo cach ndy, khi giai phap theo sang ché duge so
sanh véi giai phép trong d6 khung NDPA HE sir dung truong phu thong tin mot
phan bang thong 14 bit, s6 lugng bit ciia trudng phu thong tin bang thong mot
phﬁn c6 thé dugc giam, va bit dugc Iuu ¢d thé dugc thém vao trudng phu sb cot.
Trong trudng hgp nay, cdc bit cla trudng phu sb cot duge tdng 1én, sao cho
truong phu s6 cdt chi bao sb lugng cot 16n hon 8.

Theo céch trién khai cu thé, chi s6 d6 1éch RU chi béo do léch ctia RU cudi
cung so v6i RU thir nhét bz"mg cach chi bao bdi s6 ma d6 1éch c6 do hat co ban.
N6i cach khac, chi s6 d6 1éch RU chi bao d6 léch bang cach chi béo gid tri thu
duge biang cach chia do 1éch cho dd hat co ban. Khi dugc biéu dién béng biéu
thirc toan hoc, chi s do 16ch RU c6 thé dugc biéu dién 1a N = d6 1éch/d( hat co
ban. Chi sé do 1éch RU c6 thé chi bao d6 1éch bang céch chi bdo N, trong d6 N
1a sb nguyén duong. Theo cach nay, chi 6 d6 1éch RU ¢6 thé duoc nén hiéu qua
hon, nhd d6 gitp hd trg chi béo cia RU nam trong bing thong 16n hon va CSI
can duoc phan hdi, va cling gitp truong phu s cot chi bao s Iugng cot 16n hon.

Mirc d6 nén ciia chi s @0 lach RU ¢6 thé dugc didu chinh bang cach diéu
chinh d6 hat co ban. D6 hat co ban 16n hon chi bdo mc 40 nén 16n hon. Muc
d5 nén 16n hon chi béo sb lwong bit nho hon can d chi bao do 1éch tuong ty, va
chi bdo cac phu tai bo hiéu nho hon. Theo cach nay, truong phu thdng tin bang
thong mot phan c6 thé hd trg chi bao ciia RU nam trong bang thong 16n hon va

CSI cin dugc phan hdi. Mot cach tuy chon, @0 hat co ban 1a tim RU 26 tone.
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Theo mdt sb cach thuc hién khéc, trudng phu thong tin bang thong mot phan
bao gbm chi sb chi bo RU. Chi s chi bao RU bao gdm phan chi bio mién tan
s6 va phan chi bio RU. Phin chi bao mién tAn sb duoc sir dung dé chi béo khoang
mién tin sb trong d6 dit RU ma tram cin phan hdi CSL Phén chi bao RU dugc
sir dung d& chi bao RU ma CSI cdn dugc phan hdi. RU ma CSI can duge phan
hdi ¢6 thé 1a mot RU hoic Kkét hop ctia cdc RU. Theo cch nay, truong phu thong
tin bing thong mot phan yéu ciu sb lugng bit nhé hon khi chi béo thong tin vé
bang thong mdt phan nim trong ciing bing thong, va cdc phu tai bdo hiéu 1a nho
hon, nhd @6 hd trg chi bao cia RU nim trong bang thong 16n hon va CSI can
duoc phan hdi, va cling gitp trudng phu s cot chi bao sb lugng cot 16n hon.

Theo cach trién khai cu thé, chi sb chi bio RU la chin bit, trong d6 phan chi
b4o mién tan sb 13 hai bit, va phan chi béo RU 13 bay bit. Theo cach nay, bing
cach cAp phét phit hop cac bit cho phan chi béo mién tin s& va phan chi bao RU,
RU nim trong bing thong 16n hon va CSI can dwoc phan hdi c6 thé duge chi bao
nho sit dung sé hrgng bit nhé hon.

Theo mdt sb cach thuc hién khac, trudong phu thong tin bang thong mot phan
bao gdm chi sé chi bao RU. Chi sb chi bdo RU chi bdo RU tuong ng v6i bang
thong mot phén hoéc toan phén ma tram can phan hdi CSI, va chi bao vi tri tin
s6 ciia RU trong toan bd bang thong.

Cu thé 14, 49 hat RU nhé nhét dugc chi béo bi chi sd chi bio RU la mot RU
242 tone. Theo céch nay, khong can chi bdo RU nhd, nhd d6 gitp gidm s6 luong
bit ctia chi sb chi bao RU va giam céc phu tai chi bao.

Theo phuong 4n thuc hién, mot phin bang thong ma CSI can dugc phan hoi
bing N*80 MHz, va RU tuong ng v6i bang thong mot phan ma CSI can dugc
phéan hodi béng RU N*996 tone, trong d6 N=1, 2, 3, hodc 4. Chi s6 chi bao RU
bao gdm anh xa bit 4 bit. MB3i bit trong 4nh xa bit tuong tng véi mot 80 MHz.
M3i bit trong 4nh xa bit dugc sir dung dé chi bao liéu 80 MHz tuong tng v4i bit
1a bang thong mot phan ma CSI can duoc phan hoi.

Theo phuong 4n thuc hién khéc, bang thong ma CSI cin duoc phan hdi 1a
bang thong toan phan. Chi s6 chi bao RU la chi s6 thir nhat dugc st dung dé chi
bao bang thong toan phan. Mot cach tuy chon, bang thong toan phan 12 mot trong
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20 MHz, 40 MHz, 80 MHz, 160 MHz, hoéc 320 MHz.

Mot cach tuy chon, chi sb chi bao RU béng niam bit, sdu bit, hoac bay bit.

Cu thé 13, khi chi sb chi bao RU bing nim bit, chi sb chi bdo RU chi béo duy
nhét mot RU.

Khi chi sé chi bao RU bang sau bit, RU dugc chi béé b6i chi sb chi bao RU
c6 thé 1a mot trong RU 242 tone, RU 484 tone, RU 484+996 tone, RU 242+484
tone, RU 996 tone, RU 2* 996 tone, RU 3* 996 tone, hodc RU 4*996 tone.

Khi chi sb chi bdo RU bing bay bit, RU dugc chi bao bai chi s6 chi bao RU
c6 thé 1a mot trong RU 242 tone, RU 484 tone, RU 484+996 tone, RU 242+484
tone, RU 996 tone, RU 2*996 tone, RU 2*996+484 tone, RU 3*996 tone, RU
3*996+484 tone, hodc RU 4*996 tone.

Theo mdt sb cach thuc hién khéc nita, trudong phu thong tin bang thong mot
phin bao gdm chi sb bat dAu RU va chi s6 két thic RU. Chi sb bt dau RU duge
sir dung dé chi bao RU thir nhdt ma tram cin phan hdi CSL. Chi s0 ket thic RU
duoc st dung dé chi bio RU cudi cling ma tram cin phan hdi CSI. RU thir nhét
1a RU 26 tone thtr (ki*n+c1), trong d6 c1 va ki 1a céc sb nguyén duong, va n 12
sé tu nhién. RU cubi cing 1a RU 26 tone thir (ka*m+c»), trong d6 c2 va ka la cac
s6 nguyén duong, va m la sb tw nhién. Chi s bat dau RU chi bdo RU thr nhét
bang cach chi bao n. Chi s két thic RU chi bao RU cubi ciing bang cach chi bao
m. ki>2 va/hodc k>>2. Theo cach ndy, mirc do nén cia truong phu thong tin bang
thong mot phan c6 thé dugc diéu chinh bing cach diéu chinh gi tri ctia ki hoge
k> hodc diéu chinh céc gi4 tri ciia ca ki va ka. ki1 16n hon chi bao mirc d6 nén 16n
hon cia trudng phu thong tin bang thong mot phan, va k» 16n hon cta chi bao
mirc d nén 16n hon cla trudng phu thong tin bang thong mot phén. Mirc d6 nén
16n hon chi bo sb lugng bit nho hon cin dé chi béo thong tin mot phan bang
thong trong tu. Theo cach nay, truong phu thong tin bang thong mdt phan c6 thé
hd trg chi béo ctia RU ndm trong biang thong 16n hon va CSI can dugc phan hoi.

Theo cach thuc hién bt ky trong cac cach thuc hién néu trén, trudng thong
tin tram c6 thé sir dung bbn octet. Theo cach nay, RU nim trong bang thong 16n
hon 160 MHz va CSI cin dugc phan hdi, va/hodc sé lugng dong 16n hon 8 c6

thé duogc chi bdo ma khong tdng cac phu tai cua truong thong tin tram. Trong
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trurdng hop nay, truong thong tin tram ¢o6 thé chi bao tram dinh 4m kénh c6 bing
thong 16n hon 160MHz vavhoic kénh c6 sé lugng dong 16n hon 8, va phan hdi
béo cdo tao chum duya trén két qua dinh 4m kénh, nh& d6 thyuc hién truyén dit liéu
trong bang théng 16n hon va/hodc trong nhiéu dong hon va cai thién hiéu sut
truyén.

Ngoai ra, sb lugng octet clia trudng thong tin tram trong khung NDPA EHT
nhit quan véi s6 lugng octet cia trudng thong tin tram trong khung NDPA HE.
So véi giai phap trong do sb luong octet ciia truong thong tin tram trong khung
NDPA EHT dugc gan bang 6, giai phap nay st dung trudng thong tin tram 4
octet ¢6 thé ngin khong cho STA HE doc nhdm. D4y 12 do STA HE khong thé
nhén dién chinh x4c loai khung NDPA EHT, va ¢6 thé xem xét khung NDPA
EHT duéi dang khung HE NDPA va doc khung NDPA EHT theo chu tric cia
khung HE NDPA. Néu truong thong tin tram trong khung NDPA EHT bing sau
octet, STA HE doc 11 bit tha nhét clia hai octet th ba clia trudng thong tin tram
nhu 1a AID. Néu 11 bit thtr nhit ctia hai octet thir ba clia trudng thong tin tram
duong nhu khép voi AID cia STAHE, STAHE 14m hai octet thit ba va hai octet
tiép theo hai octet thir ba cho trudng thong tin tram ctia STA HE. Theo céch nay,
viéc doc bit sai khién STA HE doc nham.

S luong octet clia truong thong tin tram 4 octet theo sdng ché nhét quan véi
sb luong octet ciia trudng thong tin tram trong khung NDPA HE, va 11 bit tht
nhét cia mdi hai octet ciia trudng thong tin tram trong khung NDPA EHT chi
bao AID ciia EHT STA. Tham chi néu STA HE xem xét khung NDPA EHT nhu
1a khung HE NDPA va doc khung NDPA EHT theo c4u tric cia khung NDPA
HE, STA HE nhén dién ring 11 bit thir nhét cia cit hai octet khong khép véi AID
cua STA HE, nho d6 ngan ngtra hiéu qua STA HE doc sai.

Theo khia canh thr ndm, cach thuc hién séng ché con dé cép dén phuong

phap truyén khung NDPA, bao gbm céc budc sau.

AP tao khung NDPA. Khung NDPA bao gOm it nht hai trudng thong tin tram.

Hai trong it nhat hai trudng thong tin tram bao gbm trudng phu AID chi béo dinh
danh lién két AID clia cung tram. AP truyén khung NDPA.

Hai truong thong tin tram thod mén it nhét mot trong cac diéu kién sau:
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céc truong phu thong tin bang thong mot phan trong hai truong thong tin tram
ddng thoi chi bdo RU ma tram cAn phan hoi CSI, va bang thong trong Ung véi
khung NDPA 16n hon 160 MHz; hodc

truong phu sé ¢ot & mot trong hai trudng thong tin tram va trudng phy s6 cot
trong truong thong tin tram khéc chi bao s6 lwong cot trong ma trdn phan hdi tao
chum dugce nén, va sd lurong cdt duge chi bao boi trudng phu s6 cots 16n hon 8.

AP truyén khung NDPA.

Theo khia canh thir séu, cach thuc hién sang ché con dé cap dén phuong phap
truyén khung NDPA, bao gbm céc budc sau.

Tram nh4n khung NDPA. Khung NDPA bao gdm it nhit hai trudng thong tin
tram. Hai trong it nhat hai truong thong tin tram bao gbm trudng phu AID chi
béo dinh danh lién két AID cia ciing tram. AP truyén khung NDPA.

Hai truong thong tin tram thod mén it nhit mot trong céc didu kién sau:

céc trudng phu thong tin bang thong mot phan trong hai trudng thong tin tram
d6ng thoi chi bdo RU ma tram cin phan hdi CSI, va bang thong tuong tmg véi
khung NDPA 16n hon 160 MHz; hoédc

truong phu sb cot & mot trong hai trudong thong tin tram va trudng phu s6 cot
trong trudng thong tin tram khdéc chi bao s§ luong cot trong ma tran phan hdi tao
chim dugc nén, va sb luong cot duge chi bdo bai truong phu s6 cots 16n hon 8.

Tram thu dugc, tr khung NDPA, RU ma CSI can dugc phén hoi.

Theo khia canh thit bay, cach thuc hién sang ché con dé cap dén thiét bi truyén,
bao gbém khdi xir Iy va khéi truyén.

Khéi xtr Iy duoc tao cAu hinh dé tao khung NDPA. Khung NDPA bao gdm it
nhét hai truong thong tin tram. Hai trong it nhét hai trudng thong tin tram bao
gbm truong phu AID chi béo dinh danh lién két AID cia cing tram. AP truyén
khung NDPA.

Hai trudmg thong tin tram thod mén it nhit mot trong cac didu kién sau:

céc trudng phu thong tin bang thong mot phén trong hai truong thong tin tram
d6ng thoi chi bio RU ma tram can phan hdi CSI, va bang thong twong Gng véi
khung NDPA 16n hon 160 MHz; hoéc -

truong phu sé cdt & mot trong hai trurdng thong tin tram va trudng phu s cot
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trong trudng théng tin tram khéc chi bdo ) lugng cbt trong ma trdn phan hoi tao
chum dugce nén, va ) lugng cdt dugce chi bdo bédi trudng phu s6 cots 16n hon 8.

Khdi truyén dugce tao céu hinh @& truyén khung NDPA.

Theo khia canh thir tam, cich thuc hién sang ché con @ cap dén thiét bi
truyén, bao gdm khéi xir Iy va khéi nhan.

Khéi nhan duge tao cu hinh d nhan khung NDPA. Khung NDPA bao gém
it nhit hai truong thong tin tram. Hai trong it nhét hai trudng thong tin tram bao
gdm trudng phu AID chi béo dinh danh lién két AID cua cing tram. AP truyén
khung NDPA. '

Hai truong thong tin tram thod man it nhét mot trong céc didu kién sau:

céc truong phu thong tin bang thong mot phan trong hai truong thong tin tram
ddng thoi chi bdo RU ma tram cAn phan hdi CSI, va bang thong twong Gng véi
khung NDPA 16n hon 160 MHz; hodc

truong phu sb cot & mot trong hai trudong thong tin tram va truong phu sb cot
trong truong thong tin tram khéc chi bao sb lugng cOt trong ma trén phan hdi tao
chum duogce nén, va s6 lugng cdt dugce chi bdo béi trudong phu s6 cots 16n hon 8.

Khéi xir ly duogc tao cAu hinh dé thu dugc, tir khung NDPA, RU ma CSI can
dugc phan hoi.

Theo céach nay, truong thong tin tram towong mg v6i tram ¢o thé moi kduqc bd
sung ma khong thay ddi trudong thong tin tram ma ban du duoc bao gdm trong
khung NDPA va tuong tng v&i Tram. Céc truong phu thong tin bang thong mét
phén trong hai trudng thong tin tram phéi hop d chi bdo RU nim trong bing
théng 16n hon 160 MHz va CSI cin dugc phan hdi. Tram c6 thé duge chi béo dé
dinh 4m kénh c¢6 bing thong 16n hon 160 MHz, va phan hdi bao cdo tao chim
dua trén két qua dinh 4m kénh, nhd d6 thuc hién truyén di liéu trong bang thong

‘16n hon va cdi thién hiéu suét truyén. Céc truong phu sb lugng cdt trong hai
truong thong tin tram phéi hop dé chi bao s6 luong cot 16n hon 8. Tram c6 thé
dugc chi bao dé dinh 4&m kénh c6 bang thong c6 sb lurong cot 16n hon &, va phan
hdi bao c4o tao chum dua trén két qua dinh 4m kénh, nhd d6 thuc hién truyén dit
liéu trong nhiéu dong hon va cai thién hiéu suét truyeén.

Hai trudong thong tin tram chi béo, theo hai cdch, RU ma tram can phéan hoi
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CSI. Theo céch trién khai cu thé, chi s bit ddu RU & mét trong hai truong thong
tin tram va chi s bat ddu RU trong trudng thong tin tram khac chi bao RU thir
nhét nim trong bing théng twong tmg v6i khung NDPA va tram cén phan hoi
CSI, va chi s két thic RU & mot trudng thong tin tram va chi s6 két thuc RU
trong truong théng tin tram khéc chi bdo RU cubi cing ma tram can phan hdi
CSL Chéng han, chi s bit ddu RU & mot trudng thong tin tram bang bay bit, chi
s6 bat ddu RU trong trudong thong tin tram khac bang mét bit, chi s6 két thic RU
& mot truong thong tin tram bing mét bit, va chi s6 két thuc RU trong trudng
thong tin tram khéc bing mot bit.

Theo cach thuc hién cu thé khac, mot trong hai trudong thong tin tram bao
gbm chi s6 bét diu RU, duge st dung dé chi bao RU thit nhit ma tram cin phan
hoi CSI, va trudong thong tin tram khéc bao gbm chi s két thiic RU, dugce sir
dung & chi bdo RU cudi cing ma tram can phan hdi CSL

Mot cach tuy chon, trong hai trurdng thong tin tram, truong phu s6 cot & mot
trrong thong tin tram bang ba bit, va trudng phu sb cot trong trudng thong tin
tram khéc b'fmg mot bit.

Theo mdt sd cach thuc hién, khung NDPA bao gé)m thong tin loai, va thong
tin loai chi bao ring khung NDPA 1a khung EHT NDPA.

Theo mét sb cach thuc hién, khung NDPA con bao gbm trudng thé thong bao
dbi thoai dinh 4m va truong thong tin tram dic biét. Truong thé thong bao dbi
thoai dinh 4m bao gbém trudng phu loai khung. Trudng thong tin tram déc biét
bao gdm truong phu loai phu ctia khung. Thong tin loai dugc mang trong truong
phu loai khung va trudng phu loai phu ciia khung. Truong phu loai khung chi
béo rang khung NDPA khong phai 1a khung HE NDPA hodc khung NDPA dinh
tam. Truong phu loai phu ctia khung chi bdo rang khung NDPA 14 khung NDPA
EHT.

Trudng thong tin tram dic biét con bao g@)m AID dic biét. AID dac biét chi
béo rang trudng thong tin tram 12 truong thong tin tram ddc bigt. AID dac biét c6
thé bang, ching han, ma khong bi giéi han 6, 2047.

Theo khia canh th@ chin, cach thuc hi€n sang ché con dé cap dén phuong

phép truyén khung NDPA, bao gdm cac budc sau.
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AP tao khung NDPA. Khung NDPA bao gdm truong thé thong béo d6i thoai
dinh 4m, trudng thong tin tram dic biét, va truong thong tin tram. Truong the
thong bao ddi thoai dinh 4m bao gbm trudng phu loai khung. Trudng thong tin
tram dic biét bao gdm trudng phu loai phu cta khung. Truong phu loai khung
chi bao rang khung NDPA khong phai 12 khung HE NDPA hodc khung NDPA
dinh tAm. Trudng phu loai phy cta khung chi bédo rang khung NDPA 1a khung
NDPA EHT.

AP truyén khung NDPA.

Theo khia canh thir muoi, cach thuc hién sang ché con dé cip dén phuong
phap truyén khung NDPA, bao gbm céc budc sau.

Tram nhan khung NDPA. Khung NDPA bao gdm trudng thé thong bao d6i
thoai dinh 4m, trudng thong tin tram dic biét, va trudng thong tin tram. Trudng
thé thong bao dbi thoai dinh 4m bao gbm truong phu loai khung. Trudong thong
tin tram dc biét bao gdm truong phu loai phu cta khung. Truong phu loai khung
chi bao rang khung NDPA khong phai 12 khung HE NDPA hodc khung NDPA
dinh tAm. Trudng phu loai phu cta khung chi bao rang khung NDPA 1 khung
NDPA EHT.

Tram thu dugc trudng phu loai khung va truong phu loai phu cua khung tir
khung NDPA, dé x4c dinh ring khung NDPA 1a khung NDPA EHT.

Theo khia canh thir mudi mot, cach thuc hién séng ché con dé cap dén thiét
bi truyén, bao gdm khdi xir Iy va khéi truyén.

Khdi xtt Iy duoc tao cdu hinh dé tao khung NDPA. Khung NDPA bao gdm
truong thé thong bao ddi thoai dinh 4m, trudng thong tin tram ddc biét, va truong
thong tin tram. Truong thé thong bio d6i thoai dinh 4m bao gbém trudng phu loai
khung. Truong thong tin tram déc biét bao gbm trudng phu loai phu cta khung.
Truong phu loai khung chi bao rang khung NDPA khong phai 1a khung HE
NDPA ho#c khung NDPA dinh tim. Trudng phu loai phu ctia khung chi bao rang
khung NDPA 13 khung NDPA EHT.

Khéi truyén duge tao cAu hinh @ truyén khung NDPA.

Theo khia canh thr mudi hai, cach thuc hién sang ché con dé cap dén thiét bi

truyén, bao gom khoi xur ly va khoi nhéan.
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Khéi nhan duoc tao cAu hinh dé nhan khung NDPA. Khung NDPA bao gdm
trirong thé thong bao dbi thoai dinh 4m, trudng thong tin tram dic biét, va truong
thong tin tram. Truong thé thong bao d6i thoai dinh 4m bao gdm trudng phu loai

khung. Truong thong tin tram dic biét bao gdm trudng phu loai phu cta khung.

14/100

Trudng phu loai khung chi béo rang khung NDPA khéng phai 1a khung HE

NDPA hoac khung NDPA dinh tdm. Trudong phu loai phu cua khung chi bdo ring
khung NDPA 14 khung NDPA EHT.

Khéi xir Iy duge tao cdu hinh dé thu dugc trudong phu loai khung va truong
phu loai phu cia khung tir khung NDPA, dé x4c dinh ring khung NDPA 14 khung
NDPA EHT.

Theo c4ch nay, truong phu loai khung va trudng phu loai phu cua khung dong
thoi chi bao rang khung NDPA 13 khung NDPA EHT. Khung NDPA EHT ¢6 thé
chi bdo RU nam trong bing thong 16n hon 160 MHz va CSI cAn duoc phan hoi,
@8 chi bao tram dé thim do kénh c6 bang thong 16n hon 160 MHz, va phan hdi
b4o c4o tao chiim dua trén két qua dinh 4m kénh, nho d6 thuc hién truyén dit liéu
trong bing thong 1én hon va cai thién hi¢u sudt truyén. Khung NDPA EHT c6
thé con chi béo s luwgng cot 16n hon 8, dé chi bao tram dé tham do kénh c6 bing
thong c6 sb lugng cot 16n hon 8, va phan hdi bao céo tao chim dua trén két qua
dinh 4m kénh, nh& d6 thyc hién truyén dit lidu trong nhiéu dong hon va cai thién
hiéu suét truyén. Ngoai ra, trong truong hop nay, khung méi khong can duoc
dinh nghia, va loai kha dung con lai trong khung MAC dugce tin dung hét, nho
d6 tiét kiém tai nguyén.

Theo khia canh thir mudi ba, cach thuc hién séng ché con @ cap dén thiét bi
truyén thong. Thiét bi truyén thong ¢ thé bao gbém bd xir Iy va bo thu phat, va
mot cach tuy chon, con bao gbm bd nhé. Khi bd xu Iy thye thi chuong trinh méy
tinh hodc c4c 1énh trong bd nhd, phuong phép theo céach thuc hién bét ky trong
cac cach thuc hién cua khia canh tha nhét, khia canh th hai, khia canh thit ndm,
khia canh tha s4u, khia canh thir chin, hodc khia canh thir mudi duge thuc hién.

Theo khia canh thr muoi bdn, cach thuc hién séng ché con dé cap dén vat
lwu trit may tinh doc dugce. Vat luu trit mdy tinh doc dugc luu trlt cac 1€nh may

tinh. C4c 1énh may tinh ra 1énh bd phén truyén thong thuc hién phuong phép theo
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céach thuc hién bét ky trong céc cach thyc hién ctia khia canh thir nhét, khia canh
thtt hai, khia canh thtr nim, khia canh tht sdu, khia canh thir chin, hodc khia canh
thr muoi.

Theo khia canh thir mudi ldm, cach thue hién sang ché con dé cap dén san
phdm chuong trinh may tinh. San pham chuong trinh méy tinh bao gbm chuong
trinh mdy tinh. Khi chuong trinh mdy tinh duogc chay trén may tinh, mdy tinh co
thé thuc hién phuong phap theo cach thuc hién bit ky trong cic cach thyc hién
cua khia canh thtr nhét, khia canh th( hai, khia canh th ndm, khia canh thir sau,
khia canh thir chin, hodc khia canh thr mudi.

Theo khia canh thir mudi sdu, sang ché con dé cap dén bo xir ly, dugc tao chu
hinh d& thuc hién phuong phap bt ky theo khia canh tht nhét, khia canh thir hai,
khia canh tht nim, khia canh thi sau, khia canh thu chin, hodc khia canh tht
mudi. Trong qué trinh thuc hién cac phuong phép nay, qua trinh giri thdng tin
néu trén va qua trinh nhén thong tin néu trén trong cac phuong phép néu trén co
thé duoc hiéu 14 qua trinh xuét thong tin néu trén bang bo xir Iy va qua trinh nhan
thong tin diu vao néu trén boi bo xir ly. Cy thé 13, khi xuét ra thong tin, bd xir ly
xuét thong tin ra b thu phat, sao cho b thu phat truyén thong tin. Ngoai ra, sau
khi thong tin duge xuét ra boi bd xir 1y, ¢ thé con can thyc hién xir Iy khéc trén
théng tin trude khi thong tin t6i bd thu phat. Tuong tu, khi bo xr Iy nhén thong
tin d4u vao, b thu phat nhan thong tin va nhép théng tin vao bd xtt ly. Ngoai ra,
sau khi bo thu phat nhan thong tin, co thé can thuc hién xtr Iy khac trén thong tin
trudce khi thong tin duge nhap vao bd xur ly.

Trong trudong hop nay, dbi v6i cac hoat dong chang han truyén, giri, va nhan
lién quan dén bo xt ly, néu khong c6 1énh cu thé, hodc néu cac hoat dong khong
méau thudn véi chire nang thuc hodc 16 gic bén trong cuia cac hoat dong trong cac
phén md ta lién quan, cc hoat dong nay c6 thé dugc hiéu khai quat hon 14 cac
hoat ddng chéng han xut, nhan, va nhap cua bd xit ly, thay cho cic hoat dong
chéng han truyén, gtri, va nhan dugc thyc hién truc tiép béi mach tan s6 vo tuyén
va anten.

Theo qua trinh trién khai cu thé, bo xir ly co thé 1a b6 xtr ly duoc tao c4u hinh

cu thé dé thuc hién cac phuong phap nay, hodc bd xtr ly, chéng han, bd xt ly da
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nang, dugc tao cAu hinh dé thyc thi cac 1énh m4y tinh trong bd nhé dé thuc hién
cac phuong phap nay. B nhé co thé 12 bd nh¢ bét bién (non-transitory) ching
han bo nhé chi doc (read-only memory, ROM). Bo nhé va bo xtr 1y ¢6 thé duoc
tich hop trén cung chip, hodc co thé duoc dit riéng ré trén cdc chip khéc nhau.
Loai bd nhé va cach dit bo nhé va bo xir Iy khong bi gidi han theo cac phuong
an thue hién sang ché.

Theo khia canh thir mudi bay, séng ché @& cap dén hé théng chip. Hé thong
chip bao gém bo xtr ly va giao dién, va dugc tao céu hinh @& h3 tro bo truyén
thong khi thuc hién chirc ning & phuong phép theo trudng hop bét ky ctia khia
canh thir nhét dén khia canh thit tu, ching han, x4c dinh hogc xur ly it nhét mot
trong dit liéu va thong tin trong phuwong phép néu trén. Theo thiét ké kha thi, hé
thdng chip con bao gdm b6 nhé. Bo nhé dugc tao céu hinh dé lwu trit thong tin
va dit liéu cAn cho thiét bi truyén thong. Hé thdng chip c¢6 thé bao gbm chip, hoic
c6 thé bao gdm chip va linh kién roi rac khéc.

Theo khia canh thr muéi tdm, sang ché @& cap dén thuc thé chire nang. Thuc
thé chtre ning dugc tao cu hinh dé thuc hién phuong phép theo khia canh thir
nhét, khia canh thi hai, khia canh thit ndm, khia canh thir sdu, khia canh tha chin,

ho#c khia canh thir muoi.

M5 ta vin tit cdc hinh vé

Fig.11a so d6 ctia kién tric mang ctia hé théng truyén thong theo phuong 4n
thuc hién séng ché;

- Fig.2 laso dd cuia cu tric cta thiét bi truyén thong theo phuong 4n thuc hién

sang ché;

Fig.3 1a so d6 cia cAu tric cta chip theo phuong an thuc hién séng ché;

Fig.4Ala so dd ctia cAu tric ciia khung NDPA VHT theo sang ché;

Fig.4B l1a so dd cua chu trac ctia khung HE NDPA theo sang ché;

Fig.5 14 luu dd cia phuong phép truyén khung NDPA theo phuong an thuc
hién sang ché:

Fig.6 1a so db cta cAu trac ctia khung NDPA theo phuong an thuc hién séng

ché;
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Fig.7 14 so db cia cAu trac cua trudng thong tin tram theo phuong én thuc
hién sang ché;

Fig.8 1a so dd cia chu tric cla trudng thong tin tram khac theo phuong 4n
thuc hién sédng ché;

Fig9 la so dd ciia cAu tric ciia khung NDPA khéc theo phuong an thuc hién
séng ché;

Fig.10 la so dd cua céu tric cia khung NDPA khéc nita theo phuong én thue
hién séng ché;

Fig.11 la so dd cta chu trac cia khung NDPA khac nita theo phuong 4n thure

hién séng ché;

Fig.12 1a so dd ciia céu tric cta trudng diéu khién EHT MIMO theo phuong‘

an thuc hién sang ché;

Fig.13 1a so dd cia cAu tric cia khung kich hoat theo phuwong an thuc hién
sang ché;

Fig.14 13 so dd ctia qué trinh phan hdi bao cdo tao chum;

Fig.15 1a so d6 ctia cdc mddun cla thiét bi truyén theo phuong 4n thyc hién
sang ché;

Fig.16 1a so dd ciia cac modun cua thiét bi truyén theo phuong 4n thue hién
khéc ctua sang ché;

Fig.17 1a so dd ciia cac modun cua thiét bi truyén theo phuong 4n thue hién
khéac nira cia sang ché;

Fig.18 1a so dd cta cac mddun cuia thiét bi truyén theo phuong 4n thuc hién
khac nita cia sang ché;

Fig.19 1a so dd cia cac mddun cia thiét bi truyén theo phuong én thuc hién
khéc nira clia sang ché; va

Fig.20 1a so dd cia cac mddun cia thiét bi truyén theo phuong én thue hién

khéc cuia sang ché.

Mo ta chi tiét sang ché
Phén sau md ta cac giai phap k¥ thuét theo séng ché dua vao céac hinh vé di

kém.
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Phuong én thuc hién sdng ché dé cap dén phuong phép truyén khung NDPA
dugc 4p dung cho hé théng truyén thong khong day. Heé théng truyén thong
khong day co thé 1 mang cuc bo khong day (Wireless local area network, WLAN)
ho#ic mang té bao. Phuong phép c6 thé duoc trién khai bang bd phan truyén thong
trong hé thong truyén théng khong day hodc bang chip hodc bd xtt 1y trong bd
phén truyén thong. Trong WLAN, bd phan truyén thong hd trg truyén thong dugc
thuc hién nho sir dung cac giao thire ctia ho IEEE 802.11. Céc giao thic cua cac
ho IEEE 802.11 bao gém 802.11be, 802.11ax, hoic 802.11a/b/g/n/ac.

Fig.1 dugc st dung lam vi du dé mo ta chu triic mang ma phuong phéap truyén
khung NDPA theo sdng ché c6 thé 4p dung. Fig.1 1a so d6 cta cu triic mang theo
phuong an thuc hién sang ché. Céu tric mang c6 thé 1a WLAN. _Céu truc mang
c6 thé bao gdm mét hoic nhiéu tram diém truy nhap (access point, AP) va mét
hoic nhiu tram khéng phai diém truy nhp (none access point station, non-AP
STA). D& d& mé t, tram AP dugc goi 12 AP, va tram khong phéi diém truy nhap
duge goi 1a tram (STA) trong ban mo ta. Cac AP 1a, ching han, AP 1 va AP 2 trén
Fig.1, va cdc STA la, ching han, STA 1 va STA 2 trén Fig.1.

AP c6 thé 1a AP ma qua do thiét bi ddu cubi (ching han, dién thoai di dong)
truy nhap mang hiru tuyén (hoic khong day), va chi yéu dugc trién khai trong
nha, toa nha, va khudn vién trudng hoc, c¢d ban kinh phi song déc trung trong
khoang tir hang chuc met dén hang tram met. Chic chén 13, AP c6 thé duoc trién
khai theo cach khac ngoai troi. AP twong duong véi cau nbi ma néi mang hitu
tuyén va mang khong dy. Chirc ning chinh ctia AP s& nbi cac may khach mang
khong day khac nhau dong thoi va sau d6 nbi mang khong day v6i mang Ethernet.
Cu thé 13, AP ¢6 thé 1a thiét bj dAu cudi (ching han, dién thoai di dong) hogc thiét
bi mang (ching han, by dinh tuyén) c6 chip khdng day (wireless-fidelity, WiFi).
AP ¢6 thé 1a thit bi hd tro chuin 802.11be. Theo céch khac, AP c6 thé 1a thiét bi
hd tro cac chudn WLAN ctiaho 802.11, ching han 802.11be, 802.11ax, 802.11ac,
802.11n, 802.11g, 802.11b, va 802.11a. AP theo sang ché c6 thé 1a AP EHT, hoic
6 thé 1a AP ma thé hé cu thé ctia chudn Wi-Fi trong twong lai c6 thé ap dung.

AP ¢6 thé bao gé)m bo xtr Iy va bd thu phat. Bo xir ly dugc tao chu hinh dé
diéu khién va quén ly hoat d@ng cta AP. B9 thu phat dugc tao cAu hinh dé nhan
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ho#c truyén thong tin.

Tram c6 thé 13 chip truyén thong khong day, bd cam bién khong day, thiét bi
d4u cudi truyén khong day, hodc tuong tu, va ciing c6 thé dugc goi 1a ngudi ding.
Chéng han, tram co thé 1a dién thoai di dong hd trg chirc ning truyén thong Wi-
Fi, méy tinh bang hd trg chiic ning truyén théng Wi-Fi, hop tin hiéu truyén hinh
cap ho trg chirc ning truyén thong Wi-Fi, TV thong minh hd trg chirc nang truyén
thong Wi-Fi, thiét bi deo thong minh hd trg chirc ning truyén théng Wi-Fi, bd
phan truyén thong lap trong xe hd trg chitc ning truyén thong Wi-Fi, mdy tinh
hd trg chtrc ning truyén thong Wi-Fi, hodc tuong tw. Mot cach tuy chon, Tram
6 thé hd trg chudn 802.11be. Tram c6 thé ciing hd trg cac chuin WLAN cta ho
802.11, chéng han 802.11be, 802.11ax, 802.11ac, 802.11n, 802.11g, 802.11b, va
802.11a.

Tram c6 thé bao gdm bd xi 1y va bd thu phat. Bo xir ly dugc tao cdu hinh dé
didu khién va quan Iy hoat ddng cta tram. B thu phat dugc tao cAu hinh dé nhan
hoic truyén thong tin. |

Tram theo sang ché c6 thé 1a STA EHT, hoic ¢6 thé 1 STA ma thé hé cu thé
cia chudn Wi-Fi trong twong lai c6 thé &p dung.

Chéng han, AP va tram c6 thé 1a cac thiét bi duogc 4p dung cho Internet xe ¢d;
céc nut Internet van vat, bd cam bién, hoic tuong tu trong mang Internet van vét
(IoT, internet of things); camera thong minh, didu khién tir xa théng minh, ddng
hd do nuéc thong minh, hodc dbng hd do dién thong minh trong hd gia dinh
thong minh; cac bg cam bién trong thanh phé thong minh; hodc tuong tu.

AP va tram theo cic phuong 4n thuc hién sing ché ciing c6 thé dugce goi
chung 12 c4c thiét bi truyén thong. Thiét bi truyén thong c6 thé bao gdm ciu triic
phén cimg va médun phin mém, va trién khai cdc chitc ning néu trén & dang cua
chu trac phan cig, modun phan mém, hodc két hop cia cau triic phén ctmg va
mddun phin mém. Chtrc ning cu thé clia cic chtic ning néu trén c6 thé duogc
tridn khai theo céch thirc clia cdu tric phan cimg, modun phan mém, hoic két
hop ciia cu tric phan cing va moédun phan mém.

Fig.2 laso dd cia chu tric cia thiét bi truyén thong theo phuong 4n thyuc hién

sang ché. Nhu dugc thé hién trén Fig.2, thiét bi truyén thong 200 c6 thé bao gdm
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bd xir Iy 201 va bo thu phét 205, va mot cach tuy chon, con bao gém bo nhd 202.

Bo thu phat 205 ¢o thé dugc goi 12 khdi thu phat, b thu phat, mach thu phat,
ho#c trong tu, va dugc tao cAu hinh dé thuc hién chtrc ning thu phat. B thu phat
205 c6 thé bao gém b0 nhan va bd truyén. B0 nhén c6 thé dugc goi 1a méy nhén,
mach nhén, hodc tuong tu, va dugc tao cAu hinh dé thyc hién chtrc ning nhén.
B truyén c6 thé dugc goi 1a may truyén, mach truyén, hodc twong tw, va dugc
tao cdu hinh dé thuc hién chitc nang giri.

B6 nhd 202 ¢6 thé Iuu trit chuong trinh may tinh hodc ma phin mém hozc
c4c 1énh 204. Chuong trinh m4y tinh hodc ma phan mém hoc cac 1énh 204 ciing
c6 thé duge goi 1a firmware. BO xtr Iy 201 ¢6 thé diéu khién 16p MAC va 16p
PHY bing cich chay chuong trinh méy tinh hodc ma phan mém hojc céc 1énh
203 trong bd xtr Iy 201 hodc bang cach goi chuong trinh méy tinh hogc ma phén
mém hodc cac 1énh 204 duge lru trir trong bd nhé 202, dé thuc hién phuong
phéap truyén khung NDPA theo cac phuong 4n thuc hign sau cia sing ché. Bo xir
ly 201 ¢6 thé 1a khéi xtr Iy trung tAm (central processing unit, CPU). B nhé 202
co thé 13, chéng han, bo nhé chi doc (read-only memory, ROM) hodc bd nhé truy
nhép ngau nhién (random access memory, RAM).

Bo xtr ly 201 va b thu phat 205 duge mo ta theo sang ché c6 thé duoc trién
khai trén mach tich hop (integrated circuit, IC), IC twong tw, mach tich hop tan
s6 vo tuyén (radio frequency integrated circuit, RFIC), IC tin hi€u lai, mach tich
hop tng dung cu thé (application-specific integrated circuit, ASIC), bing mach
in (printed circuit board, PCB), thiét bi dién tir, hodc twong tu.

Thiét bi truyén thong 200 ¢ thé con bao gém anten 206. Cac mddun dugce
bao gdm trong thiét bi truyén thong 200 chi 1a vi du m ta. Diéu nay khong bi
gidi han theo sang ché.

Nhur néu trén, thiét bi truyén théng 200 dugc mo ta theo phuong 4n thuc hién
néu trén c6 thé 13 AP hoic tram. Tuy nhién, pham vi cla thiét bi truyén thong
duge mo ta theo sang ché khong bi gi¢i han & do, va cu triic ctia thiét bi truyén
thong c6 thé khong bi gii han & chu triic duge thé hién trén Fig.2. Thiét bi truyén
thong c6 thé 14 thiét bi doc 1ap hodc mot phan cta thiét b 16n. Chang han, dang

trién khai cta thiét bi truyén théng c6 thé nhu sau:
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(1) IC dboc 1ap, chip, hé théng chip, hodc hé théng phu cta chip; (2) tip hop
c6 mdt hodc nhiéu IC, trong d6 mot cach tuy chon, tép hop IC ciing c6 thé bao
gém thanh phén Iuu trir duge tao cAu hinh dé Iuu trir dit lidu hodc 1énh; (3) modun
¢6 thé duge nhiing trong thiét bi khac; (4) b nhan, thiét bi dau cudi thong minh,
thiét bi khong ddy, dién thoai cam tay, don vi di dong, thiét bi lép trong xe, thiét
bi dam may, thiét bi tri tué nhan tao hodc tuong tu; hodc (5) cac thiét bi khac
ho#c tuong tu.

Déi véi truong hop trong d6 dang trién khai cta thiét bi truyén thong 13 chip
hodc hé théng chip, tham khdo so dd cua céu tric cia chip duge thé hién trén
Fig.3. Chip duoc thé hién trén Fig.3 bao gdm bd xit Iy 301 va giao dién 302. C6
thé c6 mot hodc nhidu bd xir Iy 301 va cac giao dién 302. Giao dién 302 dugc
tao cdu hinh dé nhan va truyén cac tin hiéu. M6t cach tuy chon, chip hodc hé
théng chip ¢6 thé bao gdm bd nhé 303. B nhd 303 duge tao céu hinh dé hru trix
cac 1énh chuong trinh va di liéu can cho chip hoic hé théng chip.

Ngoai ra, cac phuong 4n thyc hién sang ché khong gi6i han pham vi bdo ho
va kha nang 4p dung cua cac diém yéu cdu bao ho. Ngudoi c6 hiéu biét trung binh
trong linh vuc cd thé thuc hién céac thay dbi thich tmg ddi v6i cac chic ning va
cac trién khai cta cac phén tir theo sang ché, hodc ¢ thé b qua, thay thé, hodc
bd sung cac qua trinh hodc céc thanh phan khac nhau néu thich hop ma khong
xa roi pham vi cia cdc phuong 4n thyuc hién sang ché.

K& tr chun 802.11a/g, WLAN da tradi qua cac thé hé chuén, chéng han,
802.11n, 802.11ac, va 802.11ax dang duoc d& cap. Khung NDPA c6 cac bién thé
(variant) khéc nhau trong céac chuén khac nhau.

802.11ac 1a chuén thé hé truée ctia 802.11ax. Trong chudn 802.11ac, bién thé
khung NDPA ¢6 thé dugc goi 1a khung NDPA c6 thong luong rét cao (very high
throughput, VHT). Fig.4A 1a so dd cia ciu trac ciia khung NDPA VHT.

Nhu duoc thé hién trén Fig.4A, khung VHT NDPA bao gém truong diéu
khién khung (frame control), trudng khoang thoi gian, trudng dia chi nhén
(Receiving Address, RA), truong dia chi truyén (Transmit Address, TA), trudng
thé thong bao hdi thoai dinh 4m (Sounding Dialog Token), va mt hodc nhiéu
truong thong tin tram (STA information, STA Info). Truong didu khién khung
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bao gdm trudng phu loai khung va trudng phu loai phu clia khung, chi bdo ring
khung nay 1a khung NDPA. Trudng thé thong bao dbi thoai dinh 4m duge sk
dung dé danh chi sb sb thtr tir dinh 4m kénh. Truong RA va truong TA durge st
dung dé nhan dién diu nhan va dau truyén ctua khung MAC.

Truong théng tin tram bao gbm trudng phu AID chi bao dinh danh lién két
(association identifier, AID), truong phu loai phén hdi (feedback type), va trudng
phu sb luong cot (number of columns, Nc). Mot truong thong tin tram béng hai
octet.

Truong phu AID chi bdo AID cua tram ﬁrong rng voi truong thong tin tram.
Trudng phu loai phan hdi chi béo liéu phan hdi 12 phan hdi don ngudi ding hogc
phan hdi da ngudi dung. Trudng phu s6 lwong cot (number of columns, Nc¢) chi
béo sb lwong cot ma tram can phan hdi CSI, hodc ¢ thé dugc hidu 14 chi bao sb
lrong dong khong gian ma tram cAn phan hdi CSL

Trong chuén 802.11ax, bién thé khung NDPA tuong (mg 1a khung NDPA
thong luong cao (high throughput, HE). Fig.4B 14 so b cta cdu tric ciia khung
HE NDPA. Khung NDPA HE bao gdm truong didu khién khung, trudng khodng
thoi gian, truong RA, trudng TA, truong thé thong bao dbi thoai dinh 4m, va mot
ho#c nhiéu truong thong tin tram.

Thé théng bao hoi thoai dinh 4m co thé sir dung mot octet, tirc 13, thé thong
béo hoi thoai dinh am c6 thé sir dung tam bit, tuc 1a, to BO dén B7. Truong thé
thong bao dbi thoai dinh 4m bao gbm truong phu loai khung 1 bit. Trudng phu
loai khung duoc dit & B1 cua thé thong bao hoi thoai dinh 4m, va duge si dung
dé chi bao liéu khung NDPA 1a khung HE NDPA. 0 chi bao rang khung NDPA
khong phai 1a khung HE NDPA, va 1 chi bao rang khung NDPA la khung HE
NDPA. .

Trudng thong tin tram bao gbm truong phu AID, trudng phu thong tin bang
thong mot phan (partial BW Info), trudmg phu loai phan hdi va Ng (feedback
type and Ng), trudng phu dinh hudng (disambiguation), trudng phu kich thude
bang ma (codebook Size), va trudng phu sd luong cot (number of columns, Nc).
Mot trrong thong tin tram 1a bdn octet.

Trudong phu AID va trudng phu s cdt phuc vu cac muc dich gibng nhu trudng
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phu AID va trudong phu s6 cot trong khung VHT NDPA.

Trudng phu thong tin bang thong mot phén chi bdo khoang mién tin sé ma
tram tuong ung véi AID cin phan hoi CSL

Bing thong dugce st dung @8 truyén dit liéu c6 thé duoc phan chia thanh mot
hoic nhidu RU. RU c¢6 thé 1 RU 26 tone, RU 52 tone, RU 106 tone, RU 242
tone, RU 484 tone, RU 996 tone, hodc tuong tu. Tone 1a kénh mang phu. Chéng
han, RU 26 tone 12 RU bao gém 26 kénh mang phu. Tai nguyén mién tan sb
20MHz c6 thé bao gdm mot RU hoan chinh 242 tone (242-tone RU), hodc ¢6 thé
bao gém chin RU 26 tone.

Trudng phu théng tin bang thong mot phén chi béo, bang cach chi bio doan
cua cac RU 26 tone lién tuc, khoang mién tén s6 ma tram can pham hdi CSI. Néi
céach khéc, trudong phu thong tin bang thong mot phan chi bao cdc RU ma STA
trong tng véi AID cin phan héi CSI, @ chi béo khoang mién tan s6 clia bing
thong mdt phan ma tram cin phan hoi CSI. Cén hiéu ring khoang mién tan sb
cua bang thong mot phén thudc bang thong trong tng véi khung NDPA.

Trudng phu thong tin bang thong mat phin bao gdm chi sé bit ¢iu RU va
chi s6 két thac RU, va chi Béo doan cia cac RU lién tuc nhd st dung chi sb bat
diu RU va chi s két thac RU. Trong chudn 802.11ax, bing thong 16n nhét bang
160MHz va bao gém bay muoi tu RU 26 tone. Do vy, chi sd bit ddu RU cén
log741=7 bit d& chi bdo RU thir nhit ma tram twong tmg v6i AID can phan hdi
CSI, va chi sb két thac RU can bay bit @8 chi bao RU cubi cing ma tram can
phan hdi CSL “I17” chi bdo lam tron 1én.

Trudmg phu loai phan hdi va Ng chi béo ligu phan hdi 1a phan hoi mot nguoi
dung hodc phan hdi da ngudi dung, va chi bao rang cac kénh mang phu Ng dugc
cAp phat trong mot nhom. Theo cach nay, CSI cua cac kénh mang phu trong cung
nhém duge phan hdi ciing nhau, gitp giam phu tai.

Trudng phu dinh huéng dugce s dung dé ngin khong cho VHT STA doc
nhim khung NDPA duéi dang khung NDPA VHT. VHT STA theo sang ché 1a
VHT STA phién ban dAu tién hd trg giao thirc 802.11ac nhung khong hd trg bién
th khung NDPA xuit hién sau khung VHT NDPA.

Trudng phu kich thuée bang ma (codebook size) chi bdo do chinh xac lugng
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tir hod. Céc d6 chinh x4c khac nhau trong tng véi cac phu tai khac nhau.

Trong chuén 802.11ax, tram c6 t5i da tam anten va hd tro t8i da tAm cot. Do
vay, trudng phu sb cot cln [Mog81=3 bit dé chi bao gia tri cu thé cta sb lugng cot,
trc 1a, mot trong 1 dén 8.

Trong chudn 802.11az, tirc 13, trong pha ctia chuén dinh tAm, bién thé khung
NDPA tirong tng 1a khung NDPA dinh tAm. C4u tric cia khung NDPA dinh tAm
vé co ban gibng nhur ciu tric cia khung NDPA HE. Déi v6i chu tric ciia khung
NDPA dinh tdm, tham khao Fig.4B.

Khéc véi khung NDPA HE, truong phu loai khung trong truong theé thong
bao dbi thoai dinh 4m trong khung NDPA dinh tim bang hai bit. Hai bit 12 BO va
B1 ciia BO dén B7. Mot bit (B1) dugc sir dung dé chi bao liéu khung NDPA la
khung HE NDPA, va bit con lai (BO) dugc sﬁ’ dung dé chi bao liéu khung NDPA
12 khung NDPA dinh tAm. STA dinh tdm xéc dinh bién thé khung NDPA dya trén
trudng phu loai khung 2 bit. Cac mdi quan hé chi béao cu thé cua truong phu loai

khung dugc thé hién trén Bang 1 dudi day.

Béng 1
Trudng phu loai khung Bién thé (Variant)
Dinh tam HE
0 : 0 Khung VHT NDPA
0 1 Khung HE NDPA
1 0 Khung NDPA dinh tdm
1 1 Chua dinh nghia

Cén hiéu ring HE STA khong doc bit cta trudng phu loai khung va dugc st
dung dé chi bao liéu khung NDPA 1a khung NDPA dinh tam. STA HE theo séng
ché 1a HE STA phién ban dau tién hd tro giao thirc 802.11ax ma khong hd trg
bién th khung NDPA xuét hién sau khung NDPA HE. STA dinh tdm theo sang
ché 12 STA dinh tAm phién ban dau tién hd trg giao thirc 802.11az nhung khong
hé trg bién thé khung NDPA xuét hién sau khung NDPA dinh tAm.

Phin sau mé ta cac cach chi béo cta trudng phu thong tin bang thong mot

phén trong céc thé hé chuin khac nhau. Trong chuén 802.11ax, bang thong 16n
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nhét 12 160 MHz, va trudng phu thong tin bang théng mot phan c6 thé chi bao
bang thong nhd sir dung bay muoi tu RU 26 tone. Céc gia tri thir ty tuong tng
véi bay muoi tu RU 26 tone lan lwot 120, 1, 2, 3, ..., va 73 theo thit tu ting dan
clia tAn s tuong tng.

Trong khung HE NDPA, cach thirc chi bdo cua trudng phu thong tin bang
théng moét phan nhu sau: Chi s6 bit dau RU trong truong phu thong tin bang
thong médt phan chi bio mot trong bay muoi tu RU 26 tone, va chi s6 két thuc
RU trong trudong phu thong tin bang thong mot phan duge st dung dé chi bao
mot trong bay muoi tu RU 26 tone. Cu thé 14, chi sé bt dau RU chi bdo mot
trong bay muoi tu RU 26 tone bang cach chi bdo gi4 tri tht tu cia RU 26 tone,
va chi sb két thiac RU chi bdo mdt trong bay muoi tu RU 26 tone bang cach chi
béo gia tri thir tu cia RU 26 tone. |

C6 thé biét ring trong giai phap néu trén, chi sé bét ¢au RU trong truong phu
thong tin bang thong mot phan hd trg chi mot trong bay muoi tu RU 26 tone, va
chi sd két thuc RU trong trudng phu thong tin bang thong mot phén ciing hd trg
chi mét trong bay muoi tu RU 26 tone.

Tuy nhién, trong chudn 802.11be, bang thong 16n nhét ma cé thé dugc hd tro
béng 320 MHz. Chéng han, khi RU 26 tone dugc st dung lam dd hat dé chi bao,
320 MHz c6 thé trong Gng véi t6i da 148 RU 26 tone, va 148 trudng hop cin
dugec chi bao. R6 rang 13, trong trudong hop nay, trudong phu thdng tin bang thong
mdt phan trong khung NDPA HE khong thé thoa man yéu cau dé chi bdo RU
nim trong bing thong 16n hon va CSI cdn dugc phan hdi trong chudn 802.11be.

Phin sau mb ta cac cach thirc trong d6 trudng phu sb ¢t chi bao s6 lugng cot
trong cac thé hé chuan khéac nhau. Trong 802.11ax, s& lwong cot 16n nhat bang 8.
Trudng phu s lugng cdt 3 bit trong khung NDPA HE chi béo sé lugng cot bang
céch chi bao gia tri tir 1 d&én 8. Tuy nhién, trong chuén 802.11be dang dugc thao
luén, t5i da 16 cot can dugc chi bao. RS rang 13, trudong phu sb cdt trong khung
NDPA HE khong thé thoa man yéu cdu dé chi bao sb luong cot 16n hon trong
chuan 802.11be.

Phén sau md ta céc giai phap k§y thuit theo sang ché dua vao phuong phap

truyén khung NDPA theo céc phuong an thyc hién sing ché. Theo céc phuong
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4n thuc hién sang ché, khung NDPA bao gbm céc trudng va trudng phu. Cian
hidu ring céc tén cia cac trudng va cdc truong phu trong khung NDPA khong bi
gi6i han theo cac phuong 4n thuc hién sang ché, va theo phuong 4n thyuc hién
khac, c6 thé dugc thay thé theo cach khac bang céc tén khac.

Fig.5 12 Iuru db ctia phuong phap truyén khung NDPA theo phuong 4n thuc
hién sang ché. Phuong phap bao gbm cac bude sau.

501. Bo phét chum (Beamformer, Bfer) tao khung NDPA.

- Khung NDPA bao gb6m mét hodc nhiéu treong thong tin tram. Trudng thong
tin tram bao gdm trudng phu AID chi bao AID, truong phu thong tin bang thong
mdt phan, va/hodc trudng phy s6 cot. Truong phu thong tin bang thong mot phéan
chi bdo RU trong cac RU dugc bao gbm trong bing thong tuong tmg véi khung
NDPA va bo nhin chum (Beamformee, Bfee)‘tu’o*ng ung véi AID can phan hoi
CSI. C6 thé dugc hiéu theo cach khac 1a trudong phu théng tin bang thong mot
phan chi bdo RU ma Bfer yéu ciu phan héi. RU ma tram cin phéan hdi CSI hoic
RU ma Bfer yéu cau phan hdi c6 thé 1a mot RU hodc két hop ctia cac RU.

Can hiéu ring cac RU dugc chi bao boi trudong phu thong tin bang thong mét
phén 14 doan ctia cac RU lién tuc, va truong phy thong tin bang thong mdt phan
khéng bi gi6i han & chi bdo doan ctia cac RU 26 tone lién tuc. Chﬁng han, truong
phu thong tin bang thong mot phén c6 thé chi bao doan cua cac RU 52 tone lién
tuc, doan cia cadc RU 242 tone lién tuc, hodc td hop cta cac RU lién tuc ¢6 céac
kich thudc khéc nhau.

Theo sang ché, RU dugc chi bao béi trudong phu thong tin bang thong mot
phan khong nhét thiét 14 RU thuc. Cac RU tuong tmg véi cac kénh mang phu.
Trudng phu thong tin bang thong mot phén chi bdo khoang cua cac kénh mang
phu bing cach chi béo cac RU trong bang thong, @2 chi bao khoang mién tén sb
ctia biang thong mot phan ma Bfer yéu ciu phan hoi. Chéng han, chi bao 320
MHz duéi dang 148 RU 26 tone khong phai 1a bang thong 320 MHz bao gdm
148 RU 26 tone. RU duoc chi bdo béi truong phu thong tin bang thong mot phan
chi duge st dung dé chi bao khoang mién tin sé trong tng.

Bang thong tuong ung v6i khung NDPA 16n hon 160 MHz, hodc sé luong

cot duoc chi bao badi trudng phu sb cot 16n hon 8; hodc bing théng tuong tng
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v6i khung NDPA [6n hon 160 MHz, va sb luong cot dugc chi bao boi trudng
phu sb cot 16n hon 8.

Bang thong tuong tng véi khung NDPA ¢6 thé duoc hiéu 12 bang thong dinh
am kénh. Theo cach khac, biang thong tuong tmg v6i khung NDPA la bang thong
ctia NDP duoc truyén boi AP sau khi AP truyén khung NDPA.

C6 thé hiéu ring truong thong tin tram c6 thé bao gdm truong bit ky trong
trudng phu thong tin bang thong mot phan va trudng phu s cot, hodc c6 thé bao
gbm trudng phu thong tin bang thong mot phén va truong phu s cot.

Khung NDPA theo phuong 4n thuc hién sang ché thoa man diéu kién sau:
trrdmg bét ky trong trudng hop trong d6 bang thong trong tmg véi khung NDPA
16n hon 160 MHz va trudng hop trong d6 s6 lugng cot dugce chi bdo bdi trudng
phu sb cot 16n hon 8; hodc trudng hop trong d6 bang thong twong tmg v6i khung
NDPA 16n hon 160 MHz va truong hop trong do ) Irong cot duge chi béo béi
trrdmg phu s cot 16n hon 8.

502. Bfer truyén khung NDPA.

Tuong tng, Bfee nhin khung NDPA va thu dugc tham sb dinh 4m kénh lién
quan tor khung NDPA, ching han, thong tin bang thong mot phan va/hoic sb
lugng cdt trong ma trén phan hdi tao chum duoc nén.

Bfer c6 thé 1a AP hodc STA. Bfee c6 thé 1a STA hoic AP.

Mot cach tuy chon, sau bude 502, Bfee ¢ thé khoi dong thi tuc dinh 4m
kénh. Thu tuc dinh 4m kénh c6 thé bao gbm cac budc sau.

503. Bfer truyén goi dit liéu rong (null data packet, NDP).

Cén hiéu rang Bfer truyén NDP sau khi khoang lién khung ngin (short inter-
frame space, SIFS) tréi qua. |

Tuong Gmg, sau khi SIFS trdi qua sau khi nhan khung NDPA, Bfee nhan NDP
dua trén tham sé dinh 4m kénh lién quan thu dugc tir khung NDPA.

504. Theo thong tin chi bdo trong khung NDPA, Bfee thuc hién udc tinh kénh
dva trén NDP dé thu duge CSI, va tao bdo céo tao chum dua trén CSL

Cu thé 13, Bfee xac dinh, dua trén trudng phu AID trong trudng thong tin
tram trong khung NDPA, rang truong phu AID khép véi AID cia Bfee, va xac
dinh ring chinh Bfee can thuc hién dinh 4m kénh. Bfee c6 thé x4c dinh, dua trén
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trudng phu thong tin bang thong mot phén trong truong thong tin tram, khoang
tAn s& ma CSI cén dugc phéan hoi, va sau d6 thuc hién ude tinh kénh dya trén
NDP, dé thu dugc CSI cta khoang tin s6 ma tram cin phan hdi CSI. Theo cach
khéc, Bfee c6 thé xac dinh sd luong cot trong ma tran phan hdi tao chum duogc
nén dua trén Nc. Ma tran phan hdi tao chim dugc nén 1a mot phz“m cua bado céo
tao chim va mang it nhit mot phan CSI.

505. Bfee truyén bao céo tao chum.

C6 thé hiéu ring bio cdo tao chum bao gbm CSL

Bfer ¢ thé 1a AP hodc STA. Bfee c6 thé 12 STA hoic AP. Theo phuong 4n
thuc hién sang ché, vi du trong d6 Bfer 1a AP va Bfee 1a STA dugc st dung dé
md ta. Cén hiéu ring céc gidi phép k¥ thuét theo phuong 4n thyc hién sing ché
ciing ¢6 thé 4p dung cho trudng hop trong d6 Bfer l1a STA hodc Bfee 1a AP.

Chéc chin 13, thu tuc dinh 4m kénh khong bi gi6i han & giai phép cla cac
bude tir 503 dén 505 theo phuwong 4n thuc hién sang ché. Mot cach tuy chon, thu

tuc dinh 4m kénh c6 thé theo cach khac nhu sau: Bfer khac truyén khung NDP,.

va Bfee thuc hién dinh d&m dya trén khung NDP.

Theo céc giai phap k¥ thuat theo phuong 4n thyc hién sang ché, truong phu
thong tin bang thong mat phan trong khung NDPA chi bdo RU nim trong bing
thong 16n hon 160 MHz va CSI cin duge phan hdi. Trong trudng hop nay, trudng
thong tin tram ¢o thé chi bao tram dinh 4m kénh c6 bang thong 16n hon 160 MHz,
va phan hdi béo c4o tao chim dua trén két qua dinh 4m kénh, nho d6 thyc hién
truyén dir liéu trong bang thong 16n hon va cai thién hiéu suét truyén. S6 lugng
cot dugc chi bdo boi trudng phu s6 cot 16n hon 8. Truong thong tin tram 6 thé
chi b4o tram dinh 4m kénh c6 bang thdng c6 sb luong cot 16n hon 8, va phan hdi
bao cdo tao chum dya trén két qua dinh 4m kénh, nh d6 thuc hién truyén dir liéu
trong nhiéu dong hon va cai thién hiéu sudt truyén. |

Cu thé 13, khung NDPA bao gém thong tin loai. Thong tin loai dugc st dung
@& chi bao bién thé khung NDPA. Chang han, thong tin loai chi bdo rang khung
NDPA 12 khung NDPA EHT. Thong tin loai dugc mang trong trudng dung trude
mot hodc nhiéu trudng thong tin tram.

Theo céch nay, khi nhan khung NDPA, STA trude hét thu duoc thong tin loai
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tir khung NDPA, x4c dinh bién thé khung NDPA dua trén thong tin loai, va sau
do xac dinh, dua trén bién thé khung NDPA, chinh séch dé doc truong thong tin
tram. Chéng han, tram 13 EHT STA, va thong tin loai chi bdo rang bién thé khung
NDPA 13 khung NDPA EHT. STA EHT doc trudng théng tin tram theo cdu triic
clia truong thong tin tram trong khung NDPA EHT. STA EHT thu dugc trudong
thong tin tram ma bao gém AID cua STA EHT, va thu duogc tham s6 dinh 4m
kénh lién quan (ching han, RU nim trong bing thong 16n hon 160 MHz va CSI
can duogc phan hdi va/hoic chi bao sb lugng cot 16n hon 8) tir trudng thong tin
tram. Sau d6, STA EHT nhéan NDP dua trén tham s6 dinh 4m kénh lién quan, sau
d6 thu duoc CSI dua trén NDP, va phan hdi CSI vé AP bang céch st dung bao
c4o tao chum.

C6 thé biét ring thong tin loai ¢6 thé chi bao ring bién thé khung NDPA m&i
la khung NDPA EHT. Khung NDPA EHT c6 thé chi bdo RU nam trong bang
théng 16n hon 160 MHz va CSI can dugc phéan hoi, dé chi bao tram dé tham do
kénh c¢6 bang thong 16n hon 160 MHz, va phan hdi bao cédo tao chim duya trén
két qua dinh 4m kénh, nhd d6 thuc hién truyén dit lidu trong bing thong 16n hon
va cai thién hiéu suét truyén. Khung NDPA EHT c6 thé con chi béo s6 luong cot
16n hon 8, dé chi bao tram dé tham do kénh c6 bang thong c6 s6 luong cot 16m
hon 8, va phan hdi béo c4o tao chim dya trén két qua dinh 4m kénh, nho d6 thuc
hién truyén dir liéu trong nhiéu dong hon va cdi thién hiéu suét truyén. Ngoai ra,
trong truong hop nay, khung mai khong can dugc dinh nghia, va loai kha dung
van con trong khung MAC dugc st dung déy da, nho dé tiét kiém tai nguyeén.

Can hiéu rang néu thong tin loai chi bao rang khung NDPA 12 khung NDPA
VHT, khung HE NDPA, hoic khung NDPA dinh tdm, STA EHT ciing c6 thé doc
khung NDPA riéng & theo dinh dang tuong ng véi khung VHT NDPA, khung
NDPA HE, hogc khung NDPA dinh tim.

Phin sau md ta chi tiét cac giai phap chi bdo thong tin loai theo phwong 4n
thuc hién sang ché. Céc giai phap chi bdo thong tin loai theo phuong 4n thuc
hién sang ché khong bi gii han & kich ban chi bo ring bién thé khung NDPA
]a khung NDPA EHT, va cling ¢6 thé 4p dung cho kich ban chi béo rang bién thé
khung NDPA 14 bién thé khung NDPA méi tuong tmg véi chudn xuét hién sau
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802.11be.

Khung NDPA con bao gém thé thong bao hdi thoai dinh 4m. Thé thong béo
hdi thoai dinh 4m bao gdm trudng chi bio loai khung.

Nhu duge thé hién trén Bang 2, trong giai phép chi béo thong tin loai thir nhét
theo sdng ché, trrong thé thong béo dbi thoai dinh 4m bao gém truong chi bao
loai khung 2 bit. Khi c4c gi tri ciia hai bit clia truong phu loai khung déu bing
1, chi bédo bién thé khung NDPA mdi. Bién thé méi c6 thé 13, chéng han, khung
NDPA EHT tuong tmg v&i 802.11be, hodc khung NDPA tuong g v6i chuén
xuét hién sau 802.11be. Theo phuong 4n thuc hién séng ché, vi du duge st dung
d& mo ta trong d6 bién thé khung NDPA dugc truyén boi AP 1a khung NDPA
EHT, va trudng phu loai khung trong truong thé thong bao d6i thoai dinh 4m chi
béo ring bién thé khung NDPA 13 khung NDPA EHT.

Béng 2
Truong phu loai khung Bién thé (Variant)
Dinh tim HE
0 0 Khung VHT NDPA
0 1 Khung HE NDPA
1 0 Khung NDPA dinh tdm
1 . Khung EHT NDPA

C6 thé hiéu rang theo giai phap nay, thong tin loai dugc mang trong trudng
phu loai khung. Theo cach nay, viéc dinh nghia bién thé khung NDPA mdi 1a
khung NDPA EHT c6 thé duoc trién khai ma khong cin thay ddi twong tmg hién
co giira gia tri cta truong phu loai khung va bién thé khung NDPA dugc chi béo.

EHT STA nhén khung NDPA tir AP, va x4c dinh bién thé khung NDPA bang
cach doc truong phu loai khung 2 bit trong khung NDPA. Chéng han, trudng phu
loai khung chi béo rang bién thé khung NDPA la khung NDPA EHT. STA EHT
x4c dinh, dua trén truong phu loai khung, ring khung NDPA 1a khung NDPA
EHT. STA EHT c6 thé doc trudong thong tin tram trong khung NDPA EHT theo
dinh dang ctia khung NDPA EHT. Theo céch nay, khung NDPA EHT c6 thé chi
béo RU nim trong biang thdng 16n hon 160 MHz va CSI can dugc phan hdi, sao
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cho tram c6 thé dinh 4m kénh véi bang thong 16n hon 160 MHz, va phan hdi bo
cdo tao chum duya trén két qua dinh 4m kénh, nh& d6 thuc hién truyén dir liéu

trong bang thong 16n hon va cai thién hiéu sut truyén. Khung NDPA EHT c6

thé con chi bao sb luong cot 16n hon 8, sao cho tram ¢ thé dinh 4m kénh véi

bang thong co sb luong cdt 1on hon 8, va phin hdi bao céo tao chum dua trén két
qua dinh 4m kénh, nh dé thuc hién truyén dit liéu trong nhiéu dong hon va cai
thién hiéu suét truyén.

CAn hiéu rang theo phuong 4n thuc hién séng ché, trudong phu loai khung in
trrong thé thong bao dbi thoai dinh 4m chi bao ring bién thé khung NDPA la
khung NDPA EHT, va theo phuong 4n thuc hién khéc, trudng phu loai khung
trong truong thé thong bao @bi thoai dinh 4m c6 thé theo céch khéc chi bdo rang
bién thé khung NDPA la khung NDPA VHT, khung HE NDPA, hogc khung
NDPA dinh tim. Néu trudng phu loai khung chi béo rang khung NDPA 14 khung
NDPA VHT, khung HE NDPA, hodc khung NDPA dinh tdm, STA EHT ciing ¢6
thé doc riéng ré khung NDPA theo dinh dang twrong Gmg v6i khung VHT NDPA,
khung NDPA HE, hodc khung NDPA dinh tam.

Nhu dugc thé hién trén Bange 3, trong giai phép chi bdo thong tin loai thir
hai theo sang ché, muc néu trén duoc st dung dé chi bao khung NDPA dinh tAm
duoc trao dbi véi muc néu trén duge st dung dé chi bao khung NDPA EHT.
Trong trudng phu loai khung, khi gia tri cta bit chi béo liéu khung NDPA la
khung NDPA dinh tAm bang 1, va gid tri cla bit chi béo liéu khung NDPA 1a
khung HE NDPA bing 0, bién thé khung NDPA duoc chi béo 14 khung NDPA
EHT; va khi gia tri cta bit chi béo liéu khung NDPA 1a khung NDPA dinh tAm
bang 1, va gid tri cia bit chi bao liéu khung NDPA 1a khung HE NDPA bang 1,
bién thé khung NDPA duge chi béo 1a khung NDPA dinh tdm. Theo cach nay,
viéc dinh nghia bién thé khung NDPA méi 1a khung NDPA EHT ciing c6 thé
duoc trién khai. Trudong phu loai khung trong trudng thé thong bao d6i thoai dinh
am c6 thé chi bao ring loai bién thé khung 12 EHT NDPA. Khung NDPA EHT
¢6 thé chi bdo RU niam trong bang thdng 16n hon 160 MHz va CSI can dugc
phan hdi, d& chi bdo tram dé thim do kénh c6 bang thong 16n hon 160 MHz, va

phéan hdi bdo céo tao chum dua trén két quéa dinh 4m kénh, nho d6 thuc hién
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truyén dir liéu trong bang thong 16n hon va cai thién hiéu sut truyén. Khung
NDPA EHT c6 thé con chi bao sb luong ¢t 16n hon 8, dé chi bao tram dé thim
do kénh c6 bang thong co ) lugng cot 16n hon 8, va phan hdi béo cdo tao chum
dua trén két qua dinh &m kénh, nh¢ d6 thuc hién truyén dit liéu trong nhiéu dong

hon va cai thién hi€u suat truyén.

| Bing 3
Truong phu loai khung Bién thé (Variant)
Dinh tdm HE
0 0 Khung VHT NDPA
0 1 Khung HE NDPA
1 0 Khung EHT NDPA
1 1 Khung NDPA dinh tim

Bit thtt (16n+12) (ching han, bit thtr 28 hodc bit thir 44) cia mdi truong thong
tin tram trong khung NDPA EHT la trudng phu dinh huéng, trong d6 n 1a sb
nguyén duong. Bit thu nhét cia truong thong tin tram twong Umg véi BO cua
treong thong tin tram. Theo cach ndy, so vdi giai phdp tuong tng v6i Bang 2,
giai phéap tuong mg vé1 Bang 3 ¢6 thé ngan khong cho HE STA doc nham.

D4y 1a do STA HE khéng doc bit ctia truong phu loai khung va chi bao li¢u
khung NDPA 14 khung NDPA dinh tdm. Trong giai phap twong tmg véi Bang 2,
khi gia tri cua bit cta trudng phu loai khung va chi bdo lieu khung NDPA la
khung HE NDPA bing 1, STA HE doc khung NDPA nhu 13 khung HE NDPA.
Tuy nhién, khi gia tri cta bit ciia khung NDPA va chi b4o li€éu khung NDPA la
khung HE NDPA béng 1, thuc su khung NDPA cé thé 1a khung HE NDPA, hodc
c6 thé 1a khung NDPA EHT. Tuy nhién, khung NDPA EHT c6 thé st dung nhiéu
hon bén octet, ching han, sau octet. Trong truong hop nay, STA HE doc 11 bit
thir nhét cta hai octet tht ba nhu 12 AID. Néu 11 bit thtr nhit ctia hai octet thir
ba cta trudng thong tin tram dudng nhu khép véi AID cua STA HE, STA HE
doc hai octet chi bao AID va hai octet lién ké tiép sau hai octet duéi dang truong
thong tin tram cua STA HE, khién STA HE doc nhim.

Theo giai phap tuong ng véi bang 3, Khi gid tri cia bit ciia khung NDPA va
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chi béo liéu khung NDPA 1a khung HE NDPA bing 0, STA HE ¢6 thé nhan dién
khung NDPA 1a khung NDPA VHT va doc khung NDPA theo dinh dang cta
khung NDPA VHT. Néu khung NDPA thuc su 14 khung NDPA VHT, STAHE c6
thé doc ding khung VHT NDPA. Néu khung NDPA la khung NDPA EHT, 11
hodc 12 bit diu tién ctia mdi trudng thong tin tram trong khung NDPA EHT chi
bdo AID. AID khong phai 12 AID ctia STA HE, va bit thir (16n+12) cla truong
thong tin tram 13 trudng phu ‘dinh hudng. Trong truong hop ndy, 12 bit thir nhét
cia ct hai octet trong khung NDPA EHT khong khép véi AID cia STA HE.
Tham chi néu STA HE xem xét khung NDPA EHT 1a khung NDPA VHT, doc
khung NDPA theo dinh dang ctia khung VHT NDPA, va doc 12 bit dAu tién cta
¢t hai octet ctia mdi truong thong tin tram dudi dang AID, STA HE c¢6 thé nhan
dang viéc 12 bit thir nhat cﬁé ctr hai octet khong khép véi AID cia STA HE, nho
d6 ngan khong c6 STA HE nhim 14n trudng thong tin tram trong khung NDPA
EHT d6i véi truong thong tin tram cia STA HE va két qua 12 doc nham khung
NDPA.

Khi gi4 tri cua bit cia khung NDPA va chi bdo li¢éu khung NDPA la khung
HE NDPA bing 1, néu khung NDPA thyc sy 1a khung HE NDPA, STA HE ¢6
thé doc dung khung NDPA HE. Néu khung NDPA thuc su 12 khung NDPA dinh
tdm, STA HE c6 thé doc AID trong khung NDPA & vi tri chinh xé4c, do trudng
thong tin tram trong khung NDPA dinh tAm c6 cdu trac giéng nhu trudng thong
tin tram trong khung HE NDPA. Céc truong thong tin tram trong khung NDPA
dinh tAm khong bao gdm AID ctia STA HE, va STA HE ciing ¢6 thé tim ra, bang
cach doc cac truong thong tin tram, rang AID trong mdi trudng thong tin tram
khéng khép v6i AID cia STA HE. Theo céch nay, STA HE khong xem xét mot
trong cac truong thong tin tram trong khung NDPA nhu 1a truong thong tin tram
ctia STA HE, va do vay, khong doc nhdm khung NDPA.

Tuy nhién, do cac cong nghé mang phat trién, s& c6 chuén thé hé tiép theo
sau 802.11be. Chudn thé hé tiép theo c6 thé hd trg bang thong 16n hon. Trong
trrong hop nay, néu bién thé khung NDPA méi xuét hién sau khung NDPA EHT
can dugc dinh nghia, bién thé khung NDPA khac xuét hién sau khung NDPA
EHT khéng thé dugc chi bao béi truong phu loai khung 2 bit néu trén.
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Fig.6 12 so dd cia cAu trac cia khung NDPA theo phuong 4n thuc hién séng
ché. Trong giai phap chi bao thong tin loai thit ba theo phuong 4n thuc hién sang
ché, tmfmg thong tin tram ddc biét méi duoc thém vao khung NDPA. Trudng
thoéng tin tram dic biét bao gém truong AID didc biét va trudong loai phu cua
khung. 7

AID dic biét chi bdo truong thong tin tram dic biét. Chéng han, AID dic biét
c6 thé bing 2047, chi bio ring trudng thong tin tram Ia trudng thong tin tram
dic biét. AID 2047 khong dugc dinh nghia theo chudn hién cé. Do vay, STA c6
thé nhan dién truong thong tin tram ddc biét dwa trén AID dic biét. Can hiéu ring
theo phuong 4n thuc hién khac, AID dac biét khong bi gidi han ¢ 2047, va c6 thé
13, ching han, AID khac khong dugc dinh nghia.

Truong phullnoai khung trong truong thé thong bao dbi thoai dinh 4m va
trudng phu loai phu cia khung trong truong thong tin tram dac biét méi duoce bd
sung ddng thi chi bao bién thé khung NDPA. Chéng han, truong phu loai khung
chi béo ring khung NDPA khong phai 12 khung HE NDPA hodc khung NDPA
dinh tim, va truong phu loai phu cta khung in trudng thong tin tram ddc biét chi
bao bién thé khung NDPA cu thé. Chéng han, truong phu loai phu cta khung

trong truong thong tin tram dac biét co thé chi bo rang khung NDPA 1a khung
NDPA EHT. Cn hidu ring truong phu loai phu ctia khung c6 thé theo cach khéc
chi bao ring bién thé khung NDPA la bién thé khung NDPA khéc xuat hién sau
khung NDPA EHT.

Cu thé 13, nhu duoc thé hién trén Bang 4, trong giai phap chi béo, khi céc gia
tri clia hai bit cta truong phu loai khung d&u bang 0, chi bao ring khung NDPA
khong phai 1a khung HE NDPA hogc khung NDPA dinh tam.
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Bang 4
Truong phu loai khung Bién thé (variant)
0 0 (khong phai khung HE NDPA hodc khung NDPA dinh
tdm)
0 1 Khung HE NDPA
1 0 Khung NDPA dinh tim
1 1 Khoéng dinh nghia

C6 thé hidu ring theo giai phap nay, thong tin loai dugc mang trong trudng
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phu loai khung va truong phu loai phu ctia khung. Theo cach nay, chi bdo mot
ho#c nhidu bién thé khung NDPA méi xuét hién sau khung NDPA HE va khung
NDPA dinh tAm c6 thé dugc h3 trg. Bién thé khung NDPA méi c6 thé 13, ching

han, khung NDPA EHT hodc khung NDPA khac xuét hién sau khung NDPA EHT.

STA h trg bién thé khung NDPA méi c6 thé x4c dinh, dua trén trudng phu
loai phu cta khung trong trudng tram déc biét, ma khung NDPA cu thé 12 bién
thé nao dé doc khung NDPA theo chu tric cta bién thé khung NDPA. Ching han,
truong phu loai khung va trudng phu loai phu ctia khung chi bao rang bién thé
khung NDPA 14 khung NDPA EHT. STA EHT ¢6 thé x4c dinh, dua trén trudng
phu loai phu cta khung, rang khung NDPA 1a khung NDPA EHT. Sau d6, STA
EHT doc trudong phu thong tin bang thong mot phin va trudng phu s cot trong
khung NDPA theo cAu trac cua khung NDPA EHT, nho d6 thu duogc chinh xéc
thong tin vé mot phén bang thong ma CSI can dugc phan hoi va sd lugng cot ma
can cAp phan hoi.

Néu truong phu loai khung chi bao rang khung NDPA 1 khung NDPA VHT,
khung HE NDPA, hoic khung NDPA dinh tdm, STA EHT cfing c6 thé doc khung
NDPA riéng ré& theo dinh dang twong Gng v6i khung VHT NDPA, khung NDPA
HE, hosc khung NDPA dinh tim.

CAn hiéu rang sb Iugng octet clia trudng thong tin tram theo phuong én thue
hién sang ché 14 bdi sb nguyén ctia 2. Trudng thong tin tram ¢ thé sir dung bon
octet, hodc cé thé str dung nhiéu hon bén octet, chéng han, sau octet.

Theo giai phap ndy, trudng phu loai khung trong truong thé thong bao dbi
thoai dinh 4m chi bao cac khung NDPA khéac ngoai khung NDPA HE va khung
NDPA dinh tdm nhu 13 phan loai ctia cac khung NDPA, va sau d6 trudng phu
loai phu ctia khung trong trudng tram ddc biét chi bao khung NDPA cu thé 1a
bién thé nao. Didu ndy c6 thé ngan khong cho HE STA hogc STA dinh tam doc
nhim bién thé khung NDPA méi.

Chéng han, trudng phu loai phu cua khung chi béo rang khung NDPA 14
khung NDPA EHT. STA HE hodc STA dinh tAm c6 thé xem xét khung NDPA
EHT la khung NDPA VHT dya trén trudng phu loai khung trong trudng thé thong
bao dbi thoai dinh 4m, va doc khung NDPA EHT theo cAu tric ctia khung NDPA
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VHT. Trudng thong tin tram trong khung NDPA EHT khong bao gdm AID ciia
STA HE hoic STA dinh tim. HE STA phién ban diu tién hodc STA dinh tim
nhén khung NDPA EHT khong cAp phan hdi dua trén khung NDPA EHT, do AID
trong trurong thong tin tram khong khép AID cia HE STA phién ban dAu tién
hodc STA dinh tAm. Didu nay ¢6 thd ngin khong cho HE STA phién ban dau tién
hoic STA dinh tAm doc nhdm khung NDPA EHT.

Ngoai ra, trong khung NDPA duoc truyén boi AP, bit thit (16n+12) clia truong
thong tin tram dic biét 1a truong phu dinh hudéng, va bit thir (16n+12) (ching
han, bit thir 28) clia mdi trudong thong tin tram 14 trudng phu dinh hudng, trong
d6 n 1a sé nguyén duong. Bit thur nhét cta trudng thong tin tram dic biét tuong
mg véi BO cta trudng thong tin tram déc biét. Bit thir nhét cia mdi trudng thong
~ tin tram trong Ung véi BO cua truéhg thong tin tram. v'

Trong trudng hop nay, khi truong phu loai khung chi bao rang khung NDPA
khéng phai 1a khung HE NDPA hozc khung NDPA dinh tam, VHT STA khong
doc trudng phu loai khung trong trudong thé thong bao dbi thoai dinh 4m, va
khéng thé nhan dién bién thé khung NDPA. Theo phuong an thuc hién sing ché,
dua vao cong nghé d3 biét, bién thé khung NDPA dugc chi bo khi céc gid tri
cta hai bit cia truong phu loai khung déu biang 0 dugc thay d6i, ma khong khién
VHT STA doc nhim bién thé khung NDPA khéc.

Ching han, khung NDPA dugc truyén bdi AP 12 khung NDPA EHT, 11 bit
thir nh4t ctia trudng thong tin tram ddc biét va 11 bit thir nhét cia bat ky truong
thong tin tram trong khung NDPA EHT duoc gan bang AID 11 bit, AID khong
phai 1a AID ctia VHT STA, va bit thir (16n+12) cla truong thong tin tram dac
biét va bit tha (16n+12) cua bat ky trudng thong tin tram 13 trudng phu dinh
huéng. Trong trudng hop nay, 12 bit thi nhét cta ct hai octet cua trudng thong
tin tram va trudng thong tin tram ddc biét trong khung NDPA EHT khong khop
AID ctia VHT STA. Tham chi néu VHT STA doc khung NDPA EHT theo ciu
tric ctiia khung VHT NDPA, va doc 12 bit dAu tién cia mdi hai octet cla trudng
thong tin tram dac biét hodc trudong thong tin tram dudi dang AID, VHT STA c6
thé nhan dang 12 bit dAu tién cta ¢ hai octet khong so khép AID cia VHT STA,
nhd d6 ngan khong cho VHT STA hiéu nham trudong thong tin tram dac biét hodc
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trudng thong tin tram trong khung NDPA EHT d6i v6i truong thong tin tram cua
VHT STA va két qué 12 doc nhdm khung NDPA.

Ngoai ra, khi c4ch chi bao trong Bang 4 dugc so sanh v6i cach chi bdo trong
Béang 3, muc ban d4u chi bao khung NDPA dinh tdm va cla truong phu loai
khung ciing khong cAn dugc thay dbi. Trong truong hop nay, STA dinh tAm c6
thé vain nhan dang binh thudng khung NDPA dinh tdm dua trén trudng phu loai
khung.

C6 thé dugc biét tir phdn mo ta néu trén rang nho st dung giai phép chi bdo
théng tin loai thir ba, bién thé khung NDPA méi (ching han, khung NDPA EHT)
¢6 thé duoc chi béo, va VHT STA, STA HE, va STA dinh tim c6 thé dugc ngin
khong cho doc nhim bién thé khung NDPA méi. .

Theo mot sb phuong an thuc hién, trudng ‘théng tin tram dac biét co thé con
bao gbm 4nh xa bit kénh phu khong dugc phép. Anh xa bit kénh phu khong dugc
phép duoc st dung dé chi bao thong tin loai bd phin mao dau. |

Ching han, mdi bit ctia 4nh xa bit kénh phu khong dugc phép twong tng vdi
céc tai nguyén mién tin sb ctia mot do hat, va mdi bit chi bdo liéu céc tai nguyén
mién tin sb twong Gmg c6 bi xo4 bo. DY hat cd thé bang 2"*10 MHz, trong d6 n
1a s8 nguyén duong. Ching han, do hat c6 thé bang 20 MHz, 40 MHz, 80 MHz,
hodc tuong tu.

$6 lugng bit clia 4nh xa bit kénh phu khong dugc phép ¢6 thé dugc ¢b dinh.
Chéng han, sb lugng bit clia 4nh xa bit kénh phu khong dugc phép trong khung
NDPA EHT c6 thé dugc gan bang 16. Mudi séu bit co thé chi bao thong tin loai
b6 phan mao d4u cua bing théng 320 MHz. Khi bang théng nhé hon 320 MHz,
mdi 20 MHz tuong (rmg v6i mdt bit clia anh xa bit kénh phu khong duge pheép,
va bit con lai trong 4nh xa bit kénh phu khong duogc phép chi bao rang cac tai
nguyén mién tan sb trong tng dugc x04 bo. Chéng han, khi bing thong bang
240MHz, 12 bit du tién cta anh xa bit kénh phu khong dugc phép chi bédo thong
tin loai bé phdn mao déu 240MHz, va bén bit cudi chi bao ring céc tai nguyén
mién tan sb trong tng dugc xo4 bo.

$6 luong bit ctia 4nh xa bit kénh phu khong duge phép cd thé bién thién theo
cach khac. Sb luong bit ctia 4nh xa bit kénh phu khong dugc phép c6 thé duoc
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x4c dinh dua trén bang thong. Chéng han, khi do hat béng 20MHz, néu bang
thong bang 160MHz, s6 lugng bit ciia 4nh xa bit kénh phu khéng duge phép 6
thé b.’?mg 8; hoidc néu bang thong béng 320MHz, sb lrong bit ctia 4nh xa bit kénh
phu khong dugce phép cod thé bang 16. Khi @ hat bing 40 MHz, néu bang thong
bing 160MHz, sb luong bit ctia 4nh xa bit kénh phu khéng dugc phép c6 thé
bing 4; hodc néu bing thong bing 320MHz, s6 luong bit cia 4nh xa bit kénh
phu khong dugc phép co thé bang 8. Khi bing thong nhd hon 80 MHz, sé luong
bit ctia 4nh xa bit kénh phu khong duge phép ¢ thé cing bang 4, mdi 20 MHz
tuong tng voi mot bit trong anh xa bit kénh phy khong dugc phép, va bit con lai
trong 4nh xa bit kénh phu khong dugc phép chi bao ring cAc tai nguyén mién tan
s6 tuong tmg dugc xo0d bd. Chéng han, khi bang thong bing 40MHz, hai bit dau
tién cla 4nh xa bit kénh phu khong dugc phép duoc sir dung dé chi bao trang
th4i %04 bd cia 20MHz dau tién va trang thai xoa b ciia 20MHz thitr hai cia
40MHz, va hai bit cudi cing ctia 4nh xa bit kénh phu khong dugc phép chi bdo
ring chc tai nguyén mién tin sd tuong tng dugc xoa bo.

Theo mot sb phuong 4n thyc hién, 4nh xa bit kénh phu khong dugc phép cb
thé duge mang theo cach khac trong NDP duoc truyén bai AP sau khi AP truyén
khung NDPA. Theo cach khac, 4nh xa bit kénh phu khong duge phép duge mang
chi trong NDP.

Mot céach tuy chon, trudng thong tin tram déc bi€t con bao gém trudng phu
chi bao bang théng ddi véi chi bao bang thong. Bing thong mot phin dugc chi
b4o béi trudng phu thong tin bang thong mot phan nim trong khoang midn tin
s6 clia bang thong dugc chi bdo bdi truong phu chi bdo bang thong.

D& chi bdo RU ndm trong bing thong 16n hon 160 MHz va CSI can duge
phan hdi hoic dé chi bao nhiéu dong khong gian hon, phuong an thyuc hién sang
ché @& cap dén mot sO giai phap thiét ké truong thong tin tram.

Theo phuong én thyc hién sang ché, vi du duoc st dung dé mo ta trong do
bién thé khung NDPA dugc truyén boi AP 1a khung NDPA EHT. Céc giai phép
thiét ké truong thong tin tram theo séng ché khéng bi gi¢i han & khung NDPA
EHT, va ciing c6 thé 4p dung cho bién thé khung NDPA tuong Gng véi chudn

xuAt hién sau 802.11be.
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Phin sau md ta cac giai phap thiét ké truong thong tin tram dugc néu trong
trurong hop trong d6 bang thong tuong tng v6i khung NDPA 16n hon 160MHz.

Theo gi4i phap thiét ké truong thong tin tram thir nhit theo phuong én thuce
hién séng ché, sb lugng octet cua trudng thong tin tram dugc tang 1én, va sb
lugng bit cua trudng phu thong tin bang thong mot phén ciing dugc ting 1én, dé
thuc hién viéc trudng phu thong tin bang thong mot phén chi bdo RU nim trong
bing thong 16n hon 160 MHz va CSI cAn dugc phan hoi. Ching han, trudng
thong tin tram trong khung NDPA c6 thé st dung séu octet, va trudng phu thong
tin bang thong mot phan st dung nhiéu hon bay bit. Theo cach nay, RU nim
trong bang théng 16n hon va CSI cAn duge phan hdi c6 thé duge chi bdo. Khi
trrong thong tin tram bang sau octet, s6 luong bit clia trudng phu s ¢cot cling ¢
thé duge tang 1én. Ching han, trudng phu sb cot 16n hon ba bit. Trong trudng
hop nay, sd luong ¢t 16n hon cling duoc chi bao. CAn hiéu réng sb luong octet
cta trudong théng tin tram trong khung NDPA cé thé bang 2*N, trong d6 N 16n
hon hoidc bing 3. Ching han, s6 luong octet ctia truong thong tin tram trong
khung NDPA c6 thé theo cach khac béng 8, 10, 12, hodc tuong tu.

Ngoai ra, sdu octet cd thé duoc phan chia thanh ba nhém hai octect mot cach
14n luot. Bit thir 12 ca hai octet thir hai va bit thit 12 cua hai octet th ba dugc
gan lam truong dinh huéng. Trong truong hop nay, tham chi néu VHT STA doc
khung NDPA theo dinh dang ctia khung NDPA VHT va doc 12 bit thir nhét cia
ot hai octet nhu 13 AID, VHT STA ¢6 thé nhan dang ring 12 bit thi nhat cta ¢kt
hai octet khong khép AID ctia VHT STA, nh¢ d6 ngén khong cho VHT STA hiéu
nham trudng thong tin tram trong bién thé khung NDPA méi dbi véi trudng
thong tin tram cia VHT STAva két qua 1a doc nhim bién thé khung NDPA mdi.

Theo giai phép nay, trudong phu thong tin bang thong mot phén trong truong
'thoéng tin tram bao gdm chi s bat dAu RU va chi sé két thac RU. Chi sb bit diu
RU sir dung nhiéu hon bay bit, va chi s6 két thuc RU cling st dung nhiéu hon
bay bit.

Truong phu sb cot trong trudng thong tin tram 16n hon ba bit.

Theo phuong 4n thyc hién cu thé, bang théng bang 320MHz, va chidu dai

clia truong thong tin tram 1a sau octet. CAu triic cta trudong thong tin tram trong
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khung NDPA EHT duogc thé hién trén Fig.7.
Theo phuong 4n thyc hién, trrong phu thong tin bang thong mot phan trong
trrong thong tin tram bao gdm chi sb bt dAu RU va chi sé két thiic RU. Chi s6

40/100

bat ddu RU sir dung tam bit va dugc sir dung dé chi bao mot RU 26 tone trong

320MHz. Chi sb két thuc RU ciing sir dung tdm bit va dugc sir dung dé chi bao
mot RU 26 tone trong 320 MHz. Bit thir 12 cuia octet thi hai (bit thir 28 cia
trrong thong tin tram) va bit thir 12 cla octet thir ba (bit thir 44 cua truong thong
tin tram) dugc gén lam trueong dinh hudng.

Nhur duge thé hién trén Fig.7, chiu dai cia truong thong tin tram trong khung
NDPA VHT béng hai octet, tirc 13, téng cong 16 bit. 12 bit thir nhét cia trudng
thong tin tram trong khung VHT NDPA 1a AID. VHT STA khéng doc truong phu
loai khung hogc nhan dang bién thé khung NDPA. VHT STA doc khung NDPA
EHT lam khung NDPA VHT. Pidu nay khién VHT STA doc 12 bit thit nhit clia
ctr hai octet cia trudmg thong tin tram trong khung NDPA EHT lam AID. Néu
12 bit thir nhét ctia hai octet thir hai ciia truong thong tin tram trong truong thong
tin tram dudng nhu khép véi AID cia VHT STA nhan khung NDPA EHT, géy
ra doc nhim. Trong sb truong thong tin tram trong khung NDPA EHT theo
phuong an thuc hién, 11 bit thir nhét ctia hai octet thir nhit 1a AID ciia EHT STA.
Trong truong hop nay, 12 bit thi nhét cta hai octet thir nhit khong khép AID
ctia VHT STA. Bit thtr 12 (B11) cua hai octet thir hai truong thong tin tram la
trudng dinh hudng. 12 bit thir nhét cia hai octet thir hai trudng thong tin tram
ciing khong khép AID cia VHT STA. Theo céch nay, VHT STA ¢6 thé bi ngan
khong cho hiéu nhim trudng thong tin tram v&i truong thong tin tram cia VHT
STA, din dén VHT STA doc nham khung NDPA EHT.

C6 thé hidu ring trrong chi sé 8 bit c6 thé chi béo téi da 2=256 trudng hop.
320 MHz c6 thé bao gdm téi da 148 RU 26 tone. Chi sb bat dau RU 8 bit ¢6 thé
chi béo mdt trong 148 RU 26 tone. Chi s8 két thiic RU 8 bit ¢6 thé cfing chi bao
mdt trong 148 RU 26 tone.

Theo phuong an thuc hién trong d6 giai phap thiét ké truong thong tin tram
thtr nhat dugc st dung, bing thong tuong tng voéi khung NDPA khong bi gioi
han & 320MHz trong vi du néu trén, va co thé theo cach khac 1 bang thong khac
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16n hon 160 MHz, ching han, 240MHz hozc 480MHz. Theo d6, s6 lugng bit clia
trudng phu théng tin bang thong mot phan c6 thé dugc diu chinh thich tmg dwa
trén kich thuéc cia bang thong.

Cn hidu ring giai phap thiét ké truong thong tin tram thir nhit c6 thé dugc
trién khai cling véi c4c giai phap chi bdo thong tin loai thir hai va thit ba néu trén,
hodc ¢6 thé duoc trién khai riéng ré.

Péi véi khung NDPA EHT sir dung giai phép thiét ké trudng thong tin tram
thir nhét néu trén, viée thiét 14p truong dinh hudng c6 thé ngdn khong cho VHT
STA doc nhdm. Tuy nhién, néu khung NDPA EHT st dung giai phép chi béo
* théng tin loai thu nhét néu trén, HE STA khong doc bit cta trudng phu loai khung
va chi bao liéu khung NDPA la khung NDPA dinh tam. Két qua 13, STA HE
khong thé phan biét khung HE NDPA tir khung NDPA EHT. Trong truong hop
nay, STA HE doc khung NDPA EHT lam khung HE NDPA. Khi doc hai octet
thtr ba cla trudmg thong tin tram trong khung NDPA EHT, STA HE doc 11 bit
thr nhat ciia hai octet tht ba 1am AID duge chi bao béi 11 bit thir nhét cia trudong
thong tin tram in khung HE NDPA. Néu 11 bit thtr nhét cda hai octet thi ba cta
trudng thong tin tram trong khung NDPA EHT khép v6i AID cia STA HE nhén
khung NDPA EHT, khién STA HE doc nhdm khung NDPA EHT.

Néu khung NDPA EHT sir dung giai phap thiét ké truong thong tin tram thir
nhét néu trén str dung giai phap chi bao thong tin loai thir hai, STA HE doc khung
NDPA EHT lam khung NDPA VHT. Truong thong tin tram trong khung NDPA
EHT khong bao gém AID cia HE STA, AID cta STA dinh tam, hodc AID cua
VHT STA, va trudng phu dinh huéng duge gén & vi tri khac ¢o thé dugc xem
xét bdi STA HE, STA dinh tdm, hodc VHT STA c6 AID duge xac dinh. Theo
cach nay, STA HE c6 thé duogc ngin khong cho doc nhim khung NDPA EHT.

Néu khung NDPA EHT ma st dung giai phap thiét ké truong thong tin tram
thir nhat néu trén st dung giai phap chi bao thong tin loai thir ba, khi chi bdo cla
bit ctia trudng phu loai khung va chi bao liéu khung NDPA la khung HE NDPA
bang 1, duy nhat chi bao ring khung NDPA 1a khung HE NDPA, va khong c6
truong hop chi bdo khac. STA HE ¢o thé x4c dinh chinh x4c, dua trén chi bdo
ctia bit ctia trudng phu loai khung va chi bao liéu khung NDPA la khung HE
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NDPA, liéu khung NDPA 13 khung HE NDPA, va khong doc bién thé khung
NDPA khéc nhur 1a khung HE NDPA.

Fig.8laso dd cia cAu tric cia trudng thong tin tram trong khung NDPA EHT
theo phuong an thyc hién sing ché. Trong giai phép thiét ké truong thong tin
tram thir hai theo phuong 4n thuc hién séng ché, truomg thong tin tram bing bén
octet. Khi khung NDPA EHT dugc so sanh véi khung HE NDPA, sb luong octet
ciia trudng thong tin tram khong bi thay dbi. Theo giai phap nay, sd luong bit
cua trudong phu thong tin bing thong mot phén duge nén, va cach thtce chi bao
cia trudng phu thong tin béng thong mot phin dugc cai thién, dé chi bao RU
nam trong bing thong 16n hon va CSI can dugc phan hdi vi/hoic d& chi bao sb
lugng cot 16n hon 8.

Chéng han, s6 lugng bit cla trudng phu thong tin bing thong mot phén c6
thé duoc nén. Trudng phu thong tin bang thong mot phén co thé st dung 13 hogc
it bit hon. Theo cach nay, sb lugng bit clia trudng phu sb cot c6 thé dugce ting,
sao cho trudmg phu sb cot st dung bén hodc nhiéu bit hon, va truong phu sb cot
c6 thé chi bao sb lugng cdt 16n hon. Theo cach khéc, khi s6 luong bit clia trudng
phu théng tin bang thong mot phan duge nén, chi sb bt ddu RU va chi sb két
thic RU ¢6 thé hd trg chi bao ciia RU nam trong bang thong 16n hon va CSI can
duge phan hdi. Chic chén 1, khi giai phép nay dugc st dung, khong bi gidi han
& viéc sb lugng bit clia trudng phu s6 cot cin dugce tang 1a 16n hon hodc bing 4.
Trudng phu s6 cot c6 thé theo cach khac st dung ba bit.

Theo céch thuc hién kha thi, truong phu thong tin bing thong mot phan trong
truomg thong tin tram bao gdm chi s6 bit ddu RU va chi sé do léch RU. Chi s6
bat ¢du RU dugc st dung d& chi bao RU thir nhit ctia cac RU ma tram tuong
tmg véi AID cin phan hdi CSI. Chi sé @6 1éch RU chi bdo d¢ léch, so véi RU
thtr nhét, cia RU cubdi cung ma CSI can dugc phén hdi. Theo cach khéc, chi sb
bit dAu RU chi bao RU thir nhét ma Bfer yéu ciu phan hdi, va chi s d¢ léch RU
chi bao do léch, so véi RU tha nhét, ctia RU cubi cing ma Bfer yéu cau phan
hdi. Do 1éch c6 thé bang 0.

C6 thé hiéu ring d6 1éch RU dugc chi bao bai chi s6 d 1éch RU khong chi
bao RU thuc su dugce bao gém trong bang thong. Thuc sy, chi sb do 1éch RU chi
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bao d6 1éch kénh mang phu trong mién tin sb béng cach chi bdo do 1éch RU, dé
phdi hop v6i chi sé bit dAu RU d& chi bo khoang mién tan s6 lién tuc.

Nhu duge thé hién trén Fig.8, trudng thong tin tram khéng bi gidi han & duoc
str dung bdi khung NDPA EHT, va co thé cling dugc st dung boi bién thé khung
NDPA khéac xut hién sau khung NDPA EHT.

Dua vao Fig.8. Chi s6 bit d4u RU sir dung tam bit. Trong truong hop nay,
khi bing thong bang 320 MHz, chi s6 bit dAu RU c6 thé chi bao mét trong 148
RU 26 tone tuong tng v6i 320 MHz. Chi s6 d6 1éch RU ¢6 thé sir dung ném bit
hodc it hon. Trong trudng hgp nay, trudng phu thong tin bang thong mot phén
st dung 13 bit hodc nhé hon. Do vay, trudng phu s6 cot c6 thé st dung bbn hoic
nhiéu bit hon, nhd d6 chi bao sb lugng cot 16a hon.

Cén hiéu rang bit thi 28 (B27) clia trudng thong tin tram dugc gan lam truong
phu dinh huéng, dugc sir dung @& ngan doc nhim STA phién ban dau tién. P6i
véinguyén ly cach thite trudong phu dinh huéng ngén doc nham, tham khao phin
md ta lién quan theo phuong 4n thuc hién néu trén. Chi tiét khong dugc mo ta
lai & day.

Theo phuong an thuc hién cu thé, cac d6 1éch co céc kich thude khac nhau
¢6 thé duoc chi béo bai cac chi sé d0 1éch RU khac nhau. Déi véi kich ban trong
d6 bang thong bang 320 MHz, phén sau st dung vi du dé mo ta.

Trong vi du, su tuong tng gifra chi s6 @6 1éch RU va dd léch twong tmg dugc

thé hién trén Bang 5 duéi day.

Bang S
Chi s d6 1éch RU Do léch
0000 0
0001 RU 26 tone
0010 RU 52 tone
0011 RU 106 tone
0100 RU 242 tone
0101 RU 484 tone
0111 ‘ RU 996 tone
0111 RU 2*996 tone
1000 : RU 3*996 tone
1001 RU 4*996 tone

Chéng han, khi chi s d6 léch RU béng 0010, chi béao réng d6 1éch, so vai
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RU thir nhit, ctia RU cubi cing ma CSI can duge phan hdi bing RU 52 tone.
Ngoai ra, néu chi s6 bit ddu RU chi béo ring RU thir nhat ma STA can phan hoi
CSI 12 RU 26 tone tht nhat, RU ma tram cin phan hoi CSI 1a RU 26 tone tha
nhit va RU 52 tone lién k& véi RU 26 tone thir nhat. Trong trudng hop nay,
khoang mién tin s6 ma tram cn phan hdi CSI 14 khoang mién tin s trong tng
v6i RU 26 tone thtr nhat va RU 52 tone lién k& v6i RU 26 tone thi nhat, tirc 13,
78 kénh mang phu thir nhat c6 cic tin sb thip nhét trong 320 MHz.

Trong vi du khéc, sy trong tng giita chi sb d6 1éch RU va do léch tuong tmg

duoc thé hién trén Bang 6 duéi day.

Béng 6
Chi s6 d6 1éch RU Db léch
0000 0
0001 RU 26 tone
0010 2*RU 26 tone
0011 4*RU 26 tone
0100 9*RU 26 tone
0101 18*RU 26 tone
0111 37*RU 26 tone
0111 74*RU 26 tone
1000 111*RU 26 tone
1001 148*RU 26 tone

Chéng han, khi chi sb dd 1éch RU b?mg 0011, chi bao r?mg d6 1éch, so vai RU
thir nhét, cia RU cubi ciing ma CSI can duge phan hdi bang 4*RU 26 tone.

Khi bang thong béng 320 MHz, RU 26 tone dugc st dung lam do hat, RU
thir nhét dugc chi bao béi chi sb bt ddu RU, va RU cudi ciing duge chi bédo bdi
chi sd két thiic RU, chi sb bt ddu RU va chi s6 két thic RU ma mbi chi s doi
hoi tam bit. N6i cach khéc, truong phu thong tin bang thong mot phén yéu cau it
nhét 16 bit. Nguoc lai, trong giai phap néu trén trong d6 chi bao dugc thyc hién
nhor sit dung chi sé bit ddu RU va chi s do léch RU, 10 chi s6 d6 1éch RU ¢6
thé chi bao 10 do l1éch tai nguyén c6 céc kich thude khac nhau, va chi s6 do léch
RU c6 thé sit dung bdn bit. Theo cach nay, s6 lugng bit clia trudng phu thong tin
bang thong mdt phan co thé duoc giam. Ngoai ra, bit danh riéng c6 thé duoc str
dung dé tang cc bit cia trudng phu sé ¢ot, nhd d6 chi bao s lugng dong khong

gian — thoi gian 16n hon.
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Chic chén 13, theo cach thuc hién khéc, su tuong tmg gifta chi s6 d6 léch RU
va dd l1éch khong bi gidi han 6 vi du néu trén dugc thé hién trén Bang 5 hoic
bang 6, va phép tuong g khéc co6 thé duge thiét 1ap theo cach khac. S6 lugng
bit ciia chi sb d6 1éch RU ciing khong bi gi6i han bing 4, gia st téng clia s6
lurgng bit cta chi sé bit diu RU va sb lugng bit cia chi sb d6 1éch RU nhé hon
hodc bang 13.

Theo phuong 4n thyc hién cu thé khéc, chi s6 do 1éch RU chi béo d6 léch
béng cach chi bao bdi s6 ma RU ma CSI can dugc phéan hdi c6 d(f) hat co ban. Do
hat co ban 1én hon hodc béng RU 26 tone. Né6i cach khéc, chi sb do 1éch RU chi
bao do 1éch bang cach chi bdo gia tri thu dugc bang céach chia d9 1&ch cho do hat
co ban. Khi dugc biéu dién béng biéu thitc toan hoc, chi sb dQ léch RU c6 thé
duoc bidu didn 13 N=offset/basic granularity. Chi sé d 1éch RU c6 thé chi béo
d6 1&ch bing cach chi bdo N, trong d6 N 1a sé nguyén duong.

Chéng han, bing thong bing 320 MHz, bao gbm 148 RU 26 tone, va dj hat
co ban bing 8*RU 26 tone. Trong trudng hop nay, do 1éch c6 20 gia tri. Chi sb
d6 1éch RU c6 thé st dung nim bit @2 chi bao 20 gia tri. Pi véi su tuong g

gira chi s§ d6 léch RU va do l1éch tuong tmg, tham khéo Bang 7.

Béang 7
Chi s do léch RU Db léch
00000 0
00001 8*RU 26 tone
00010 16*RU 26 tone
00011 24*RU 26 tone
00100 32*RU 26 tone
00101 40*RU 26 tone
00111 , 48*RU 26 tone
00111 56*RU 26 tone
01000 64*RU 26 tone
01001 72*RU 26 tone
01010 80*RU 26 tone
01011 88*RU 26 tone
01100 96*RU 26 tone
01101 104*RU 26 tone
01110 112*RU 26 tone
01111 120*RU 26 tone
10000 128*RU 26 tone
10001 136*RU 26 tone
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Chi s6 d6 léch RU Do léch
10010 144*RU 26 tone
10011 150*RU 26 tone

Néu db 1éch 12 tim RU 26 tone, chi sb @ 1éch RU c6 thé bang 00001. Néu
d6 16ch bing 16 RU 26 tone, chi sé d9 léch RU c6 thé bing 00010.

Chi s bit diu RU c6 thé st dung tam bit. Chi s bit diu RU c6 thé chi béo
mot trong 148 RU 26 tone. STA co thé x4c dinh, dua trén chi sd bat ddu RU va
chi s6 @6 léch RU, RU thir nht va RU cudi ciing ma CSI cin dugc phan hoi.
Theo cach khéc, STA c6 thé xac dinh, dya trén chi s6 bat ddu RU va chi s6 do
léch RU, khoang ctia cac RU ma CSI can dugc phan hoi.

Ching han, néu chi sé bit diu RU chi béo ring RU thir nhat ma STA tuong
tng véi tredong thong tin tram can phan hdi CSI 1a RU 26 tone thit chin trong
148 RU 26 tone, va chi sé do 1éch RU bang 00010, ¢6 thé dugc x4c dinh ring
RU cubi cing ma STA cin phan héi CSI 1a RU 26 tone thir 25. Cac RU ma STA
cin phan hdi CSI 1a RU 26 tone thir chin d&n RU 26 tone thi 25.

Léy vi du khac, néu gia tri thir tu cia RU cubdi cung dugc x4c dinh dua trén
chi sé bat ddu RU va chi sé do 1éch RU va STA can phan hdi CSI 16n hon 148,
c6 thé xac dinh ring RU cubi cing ma STA can phan héi CSI 1a RU tht 148.
Chéng han, néu RU thtr nhét duoc chi bdo béi chi s bat dau RU va CSI can
dugc phan hdi 1a RU thar 142 trong 148 RU 26 tone, va chi s6 dd 1éch RU chi
béo rang do 1éch 1a tim RU 26 tone, ¢4 thé x4c dinh ring RU cubi cing ma STA
can phan hdi CSI 1a RU tht 148.

C6 thé hiu ring mic d6 nén cua chi sb @6 1éch RU c¢6 thé duoc diéu chinh
béng cach diéu chinh d6 hat co ban. Do hat co ban 16n hon chi bdo mirc 4 nén
1én hon. Mitc do nén 16n hon chi bao sb lugng bit nhd hon chn d& chi bdo do
léch tuong tu. Theo cach nay, trudng phu thong tin bing thong mot phan c6 thé
hd trg chi bao ciia RU nim trong bang thong 16n hon va CSI can duogc phan hdi.

Theo cach thuc hién kha thi khéc, truong phu thong tin bang théng mot phan
bao gdm chi sb chi bao RU. Chi s& chi bdo RU bao gbém phan chi bdo mién tn
s& va phan chi bao RU. Phén chi béo mién tin s6 dwoc sir dung dé chi bao khoang

mién tin sé trong 6 RU ma dit tram tuong (mg véi AID can phan hdi CSI. Phan
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chi bao RU dugc sir dung dé chi bao RU ma CSI cin duoc phéan hoi.

Theo phuong én thuc hién cu thé, bang théng bang 320 MHz, va 320 MHz
dugc phén chia thanh bdn khoang mién tn sb, cling c6 thé duge goi 1a bbn doan
tan s6. Bén khoang mién tin s twong tmg v6i 80MHz thir nhét, 80MHz thir hai,
80MHz thir ba, va 80MHz tha tu trong 320 MHz tudn ty theo thir tu ting dan
ctia tin s. Phan chi bdo mién tin sb c6 thé st dung hai bit, va chi bao rang
khoang mién tin sd trong d6 RU ma dit STA can phan hoi CSI 1a mot trong bbn
khoang mién tin s. Ching han, dbi vé6i su tuong tng gifta phan chi béo mién

tan s6 va khoang mién tan sd dugc chi bao, tham khdo Bang 8.

Béng 8
Phén chi b4o mién tan s6 Khoang mién tan s6
00 80 MHz thr nhat
01 80 MHz thtr hai
10 80 MHz tht ba
11 80 MHz thtr tu

Phén chi bao RU st dung bay bit, va dugc st dung dé chi bao réng RU ma
CSI can dugc phan hoi 12 mét RU hoidc két hop cta cac RU trong khoang mién
tAn sb duoc chi bao bdi phin chi bao mién tin sb. Ddi v6i mdi quan hé giita phan

chi bdo RU va RU duogc chi bao, tham khao Bang 9.

Bang 9

Phén chi bdo RU | Mb ta RU duoc chi bdo Sé lwong muc
(bay bit) (description) (number of entries)

0-36 C6 thé 1an lugt chi bao 37 RU 26 tone trong | 37
80 MHz.
(Céc trudomg hop RU 26 tone kha thi trong
80MHz)

37-52 C6 thé 14n luot chi bao 16 RU 52 tone trong | 16
80 MHz.
(Céc truomg hop RU 52 tone kha thi trong
30MH?z)

53-60 ' C6 thé 14n luot chi bao tam RU 106 tone 8
trong 80 MHz.
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Phin chi b4o RU | M6 ta RU dugc chi béo S6 lugng muc

(bay bit) (description) (number of entries)
(Céc truong hop RU 106 tone kha thi trong
80MHz)

61-64 C6 thé 14n lugt chi bdo bén RU 242 tone RU | 4
trong 80 MHz.

(Céc truong hop RU 242 tone kha thi trong
80MHz)

65-66 C6 thé 14n luot chi béo hai RU 484 tone 2
trong 80 MHz.

(Céac truong hgp RU 484 tone kha thi trong
80 MHz)

67 Chi bdo mot RU 996 tone trong 80 MHz. 1
(Céac truong hgp RU 996 tone trong 80
MHz)

68-70 Hai RU 996 tone 3

71 Bén RU 996 tone 1

72-75 RU 106 tone & tan s thip trong mot 20MHz | 4 (Mdi muc tuong
trong 80 MHz dugc két hgp véi RU 26 tone | tmg v6i mot 20
trung tdm trong 20 MHz. MHz)

7679 RU 106 tone & tan sd cao trong mot 20MHz | 4 (Mbi muc twong
trong s6 80 MHz dugc két hop v6i RU 26 ung véi mot 20
tone trung tdm trong 20 MHz. MHz)

8083 RU 52 tone ¢ tE‘Al,n s6 thép th hai trong mot 4 (Mdi muc twong
20MHz trong s6 80 MHz dugc kéthop voi | mg v61 mot 20
RU 26 tone lién ké & cung phia trong 20 MHz)

MHz. _

84-87 RU 52 tone & t?u} s6 thap thr hai trongmét | 4 (Mbi muc tuong
20 MHz trong s6 80 MHz dugc két hgp véi | ng v6i mot
RU 26 tone trung tdm trong 20 MHz. 20MHz)

88-91 RU 52 tone & tan s cao thir hai trong mot 4 (Mbi muc tuong
20MHz trong 80 MHz dugce két hop voi RU | tng vo1 mot
26 tone lién k& & cung phéi trong 20 MHz. 20MHz)

92-95 RU 52 tone & tan sd cao thir hai trong m6t 20 | 4 (Mbi muc tuong
MHz trong 80 MHz dugc két hop v6i RU 26 | img véi mot 20
tone trung tadm trong 20 MHz. MHz)

9697 RU 484 tone trong 80 MHz dugc két hop véi | 2 (Hai muc twong

RU 242 tone lién ké.

mg v6i RU 484
tone & tan s6 thip
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Phin chi bdo RU
(bay bit)

M6 ta RU dugce chi bao
(description)

S6 luong muc
(number of entries)

va RU 484 tone &
tan sO cao, mot
cach lan lugt)

98-99

RU 484 tone trong 80 MHz duoc két hop véi
RU 242 tone khéng lién ké.

2 (Hai muc tuong
g véi RU 484
tone & tan s thip
va RU 484 tone &
tan s cao, mot
cach 14n luot)

100

Hai RU 242-tone ¢ hai phia trong 80 MHz
duoc két hop.

1

101-102

RU 996 tone dang dugc chi bdo dugc két \
hop v6i RU 484 tone nam trong 80MHz lién
ké va khong lién ké v6i RU 996 tone.

2 (Hai muc tuong
ung véi RU 484
tone dugc dat trong
80 MHz lién ké &
tan s6 thip va RU
484 tone duogc dat
trong 80 MHz lién
ké & tin sb cao,
mot cach 14n luot)

103-104

RU 996 tone dang dugc chi bdo duoc két
hop véi RU 484 tone va RU 242 tone nam
trong 80MHz lién k& va khong lién ké véi
RU 996 tone.

2 (Hai muc tuong
ung v6i RU 484
tone va RU 242
tone RU duogc dat
trong 80MHz lién
k& & tan s6 thip va
RU 484 tone va
RU 242-tone dugc
dat trong 80MHz
1ién k& & tn sd
cao, mot cach lan
luot)

105-106

RU 996 tone dang dugc chi béo dugc két
hop v6i hai RU 242 tone nam trong 80MHz
lién ke.

2 (Hai muc tuong
ung vé1 hai RU
242 tone dugc dat
trong 80MHz lién
ké & tan sb thép va
hai RU 242 tone
duogc dat trong
80MHz lién ké &
tAn sb cao, mot
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Phan chi bdo RU | Mé ta RU dugc chi bdo Sb legng muc
(bay bit) (description) (number of entries)
cach 1an luot)

Hai RU 996 tone 6 tAn sb thép nhit trong 1
320 MHz dugc ket hop véi RU 996 tone &
tan sO cao nhat.

RU 996 tone & thn s thip nhat trong 320 1
MHz dugc két hop v61 hai RU 996 tone &
tan soO cao nhat.

Ba RU 996 tone & tin sb thap nhat trong 320 | 1

MHz dugc két hop.
Ba RU 996 tone 6 tan s cao nhit trong 1
320MHz dugc két hop.

111-126 RU 484 tone va RU 242 tone nim trong 16

80MHz dang dugc chi bdo duge két hop véi
RU 484 tone va RU 242 tone ndm trong
80MHz lién ké.

Danh riéng 1

Phan chi bdo RU ctia mdi muc trong Bang 9 1a gia tri thap phén. Trong truong
phu théng tin bang thong mot phan, phan chi b4o RU cua chi sb chi bao RU 1a
gi tri nhi phén twong ng v6i gié tri thdp phan trong Bang 9.

Can hiéu ring su tuong Gng gifta phan chi bao RU va RU dugc chi bdo ciia
mdi muc trong Bang 9 chi 12 phuong 4n thuc hién tuy chon. Theo sang ché, su
twong Ung gita phan chi bdo RU va RU duoc chi bio khong bi gidi han ¢ phép
trong ung trong Béang 9. Theo phuong an thyuc hién khac, su tuong ung gifra
phén chi bdo RU va RU dugce chi béo c6 thé theo cach khac khac v&i phép tuong
img trong Bang 9.

Dua vao Bang 8 va Bang 9, trong vi du cu thé, hai bit tha nhét cta chi s chi
bao RU 14 phan chi béo mién tin sd, va bay bit cubi ciing cta chi sd chi bao RU
1a phin chi bao RU. Néu chi sb chi bdo RU 1a 000000001, 00 chi bao 80MHz
thir nhat, 0000001 chi bdo RU 26 tone thir hai trong 80 MHz, va do vay,
000000001 chi bao ring RU ma tram can phéan hdi CSI 12 RU 26 tone thir hai
trong 80MHz thir nhit. Néu chi s6 chi bao RU 1a 111000010, 11 chi béo 80MHz
thir tu, 1000010 chi bdo RU 484 tone thr hai trong 80 MHz, va do vay,
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111000010 chi bao ring RU ma tram can phan hdi CSI 1a RU 484 tone th{t hai
trong 80 MHz thtr tu.

Theo cach thuc hién kha thi khéc nita, truong phu thong tin bang thong mot
phén bao gdm chi s bt du RU va chi sé két thic RU. Chi s6 bit ddu RU duge
sir dung dé chi bao RU thir nhAt ma tram tuong tmg v6i AID can phan hoi CSL.
Chi sb két thiic RU duoc sir dung dé chi bao RU cudi cling ma tram tuong tng
v6i AID cén phan hdi CSL

Theo cach thuc hién nay, chi sé bit ddu RU va chi sé két thiic RU dugc nén,
va cac d6 hat ctia cac RU dugce chi bdo bdi chi s& bat diu RU va chi sb két thic
RU duoc tang 1én. Ching han, d0 hat dugc ting tir RU 26 tone dén 2*RU 26 tone
hodc 4*RU 26 tone.

Cu thé 13, RU thir nhit dugc chi béo bai chi sé bat ddu RU 1a RU 26 tone thir
(ki*n+c1), trong d6 c1 va ki 1a céc s6 nguyén duong, van Ia sé tr nhién. RU cudi
cing duge chi bao béi chi sb két thiic RU 12 RU 26 tone thit (ko*m+c3), trong d6
c2 va ks 12 céc s6 nguyén duong, va m 13 sé tu nhién. Chi s6 bat diu RU chi bao
RU thir nhét by chi bao n. Chi sé két thic RU chi bdo RU cudi cing bang céch
chi bdo m. ki>2 va/hodc k>2.

Chéng han, theo phuong 4n thuc hién cu thé, bang théng bang 320 MHz, ki
bing 2, va c1 bang 1. Chi s6 bt ddu RU chi bao RU 26 tone thir nhét, thi ba, thu
nam, ..., thir (2n+1), hodc thi 147, trong d6 n<73. Trong trudng hop nay, do hat
clia RU thir nhét dugc chi béo béi chi sb bit ddu RU 1a 2*RU 26 tone. Chi s0 bat
d4u RU chi bédo tdng cong 74 truong hop va yéu ciu bay bit. ko bang 4, va ¢,
bang 2. Chi sb két thiic RU chi bio RU 26 tone thit hai, thr sau, ..., thi (4n+2),
hge thir 150. Trong truong hop nady, dd hat cia RU cudi ciing duge chi bao béi
chi s6 két thic RU 1a 4¥RU 26 tone. Chi sé két thic RU chi bao tong cong 37
treong hop va yéu cdu sau bit, va n<37.

D&i v6i su tuong g gifra chi sb bat d4u RU va RU, tham khao Bang 10.
Déi v6i su tuong g giita chi s6 két thiic RU va RU, tham khéo Bang 11.

, Béng 10
Chi sb bat diu RU RU ’
0000000 RU 26 tone thir nhat
0000001 RU 26 tone thir ba
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Chi sb bat ddu RU RU
0000010 RU 26 tone thir ndm
1001000 RU 26 tone thir 147
Bang 11
Chi sb két thac RU RU
000000 RU 26 tone thir hai
000001 RU 26 tone thit sau
000010 RU 26 tone thr 10
100100 RU 26 tone thir 150

C6 thé hiéu rang khi gia tri th tw ctia an RU dugce chi bdo bdi chi s6 két thuc
RU 16n hon gié tri thtr tu cia RU cudi cling trong tmg véi biang thong, RU duge
chi bao béi chi sé két thuc RU 1a RU cudi ciing trong tmg véi bang thong. Ching
han, trong vi du néu trén, khi bang thong béng 320 MHz, va chi s két thuc RU
chi bdo RU 26 tone thir 150, RU duoc chi bdo thue su 1a RU 26 tone thir 148.

Mtrc do nén cua trrong phu thong tin bang thong mot phan c6 thé duogc didu
chinh bang cach didu chinh gi4 tri ctia ki hodc k» hodc diéu chinh céc gid tri cia
ca k1 vako. ki 16n hon chi bdo mirc do nén 16n hon cia truong phu thong tin bang
thong mét phan, va k, 16n hon ciing chi bdo mae do nén 16n hon cua trudng phu
thong tin bang thong mdt phan. Mtc d nén 16n hon chi bao sé luong bit nhd
hon cin dé chi bdo thong tin mot phan bang théng tuong tu. Theo cach nay,
truong phu thong tin bang thong mot phén c6 thé chi bao RU nim trong bing
thong 16n hon va CSI can duge phan hoi.

Mot cach tuy chon, khi bing théng nho hon hogc bing 160 MHz, trudng phu
thong tin bang thong mot phén c6 thé chi bdo thong tin bing thong mot phén
theo céach thitc dugc stir dung trong vkhung HE NDPA.

Cén hiéu ring giai phép thiét ké trurong thong tin tram thit hai néu trén c6 thé
duoc trién khai riéng 18, hodc co thé dugc trién khai ciing véi mot trong cac giai
phép chi bdo thong tin loai néu trén.

Trong khung NDPA EHT duoc x4c dinh nho st dung giai phap thiét ké truong
thong tin tram thir hai, s lugng octet clia trudng thong tin tram bing 4 va nhét

quén véi sb lugng octet clia trudng thong tin tram trong khung HE NDPA.
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Truong thong tin tram trong khung NDPA EHT khong bao gbm AID ciia HE
STA, AID ctia STA dinh tdm, hodc AID ciia VHT STA, va trudng phu dinh huéng
duoc gan & vi tri khac ma co thé dugc xem xét bdi STA HE, STA dinh tAm, hodc
VHT STA dé ¢6 AID duoc xac dinh. Theo cach niy, STA HE, STA dinh tam,
hoic VHT STA c6 thé dugc ngin khong cho doc nhim khung NDPA EHT.

Phan sau md ta giai phép thiét k& cta trudng phu sb cot trong trudng thong
tin tram, trong d6 gidi phép thiét ké dugc néu trong trudng hop trong dé sé lugng
cot duge chi bao boi truong phu sd cot trong khung NDPA 16n hon 8. Giai phap
thiét ké trudng phu s ¢t ¢d thé 4p dung cho trudng hgp trong d6 truong thong
tin tram st dung sdu octet, va cling co thé 4p dung cho trudng hop trong do
trudng thong tin tram st dung bbn octet.

Cu thé 13, s6 lwong bit cﬁa truromg phu sb cot ¢o thé duoc tang dé chi bao sd
lrong ¢t 16n hon.

Chang han, khi s6 luong cot ma cin cp phan hoi nim trong khoang tir 1 dén
16, trudng phu sd ot co thé st dung bdn bit. Truong 4 bit co thé chi béo 2%=16
trrong hop. Trudong phu s6 ot ¢6 thé chi bao sé lugng cdt nho sir dung chi s6 s
lrgng cot. Ddi véi su tuong tng gifta chi s6 s luong cot va sb luong cot, tham

khao Bang 12.

Béng 12
Chi s6 sb lugng cot Sb luong cot
0000 1
0001 2
0010 3
1110 15
1111 16

Can hiéu ring su tuong Gng gifta chi s s6 luong cot va s6 lugng cot khong
bi gi¢i han ¢ phép tuong mg dugc thé hién trén Bang 12. Theo phuong an thuc
hién khéc, su twong Uung gitta chi s6 sb lugng cot va sb luong cdt c6 thé duoc
thiét 1ap lich hoat.

Giai phap thiét ké truomg phu s6 lugng cdt néu trén cb thé dwoc trién khai két

hop véi mot trong céc giai phap thiét ké truong thong tin tram néu trén, hodc c6
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thé dugc trién khai riéng ré.

Khi bang thong tuong u’ng v6i khung NDPA 16n hon 160MHz va sd luqﬁg
cdt duge chi bdo bai truong phu s6 cot 16n hon 8, giai phap thiét ké cia truong
phu thong tin bang thong mot phan trong truong thong tin tram c6 thé 1a mét
trong cac giai phap thiét ké truong thong tin tram néu trén dugce néu trong trudng
hop trong d6 biang thong twong tmg v6i khung NDPA 16n hon 160 MHz, va ddi
v6i giai phap thiét ké trudng phu sb cot, c6 thé tham khao gidi phap thiét ké
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trudng phu s6 luong cot néu trén duge néu trong trudng hop trong do sé luong

cot dugce chi bao boi trudng phu s6 ¢t 16n hon 8.

Theo phuong 4n thuc hién tuy chon, khi bang thong nhdé hon hodc bing
160MHz, trudng phu thong tin bang thong mot phén chi b4o thong tin bang thong
mot phan theo céch'duhcyc str dung trong khung HE NDPA; trong d6 khi bang
théng 16n hon 160 MHz, truong phu thong tin béng thong mot phan chi bdo
thong tin bang thong mot phin theo cac giai phéap chi bdo néu trén cla trudng
phu thong tin bang thong mot phan.

Theo phuong 4n thyuc hién tuy chon khéc, khi bang thong nhé hon hodc bang
160MHz, hoic s luong cot 16n nhit ma cin cip phan hdi nhé hon hoic bing 8,
truong thong tin tram trong khung NDPA EHT ¢6 thé st dung theo cich khéc
giai phép thiét ké trudng thong tin tram theo mot trong cac phuong 4n thyc hién
néu trén clia sang ché.

Ngodi ra, bat ké liéu bang thong 16n hon 160 MHz hodc nhd hon hodc bang
160MHz va liéu s6 lugng cot ma can cAp phan hdi nhé hon hodc bang 8 hoic 16n
hon 8, trudng thong tin tram trong khung NDPA EHT st dung dinh dang ddng
nhét. Tfrc 13, truomg thong tin tram trong khung NDPA EHT st dung dinh dang
dbng nhét. Theo cach nay, EHT STA ¢6 thé doc cac truong thong tin tram trong
tAt ca cac khung EHT NDPA nhd st dung chinh séch doc d6ng nhét. Do vay,
STA EHT sé& thuén tién hon khi doc cac khung NDPA EHT.

Phuong an thuc hién sang ché con d8 cap dén giai phap thiét ké truong thong
tin tram khac trong d6 khi bang thong 16n hon 160MHz, mét tram twong tng vdi
hai truong thong tin tram. N6i cach khac, khung NDPA bao gbm hai trudng thong

tin tram tuong Ung v6i cing tram. Hai trudong thong tin tram bao gb6m AID ciia
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cung tram. Gidi phép co thé dugec trién khai két hop v6i mot trong cac giai phap
néu trén chi bdo théng tin loai, hodc cd thé duogc trién khai riéng ré&.

Cach thire chi bao thdong tin bang thong mot phin ctia tram nhu sau: Céc
truong phu thong tin bang thong mot phén trong hai trudng thong tin tram ddng
thoii chi bao RU thir nhét va RU cudi ciing ma STA twong g véi AID can phan
hdi CSI. C6 thé hiéu ring theo gidi phap ndy, trudong phu thong tin bang thong
mot phin trong g véi STA trong (g v6i AID duge phén chia thanh hai phan,
duge truyén mot cich 14n luot trong hai trudong thong tin tram bao gdém AID.

Theo cach nay, trudng thong tin tram twong tmg véi tram ¢4 thé méi dugc
thém vao ma khong thay ddi truong thong tin tram ma ban dau duoc bao gém
trong khung NDPA va tuong g voi tram. Hai trrong thong tin tram phéi hop
dé chi bao thong tin bang thong mot phan, nhcr d6 trién khai chi bao cia RU nim
trong bang théng 1én hon va CSI can dugc phan hoi.

Ngoai ra, theo thir tu tdng cua tan sd, khi bang thong mot phén duge chi bdo
thudc 160MHz thir nhat clia bang thong, truong phu thong tin bang thong mot
phan trong khung NDPA EHT c6 thé str dung cach thiét 1ap truong phu thong tin
bang thong mot phan trong khung HE NDPA. Khi bang thong mot phan clia tram
thudc 160MHz thir nhit ciia bang thong, khung NDPA EHT bao gdm hai trudng
thong tin tram bao gb6m AID ctia tram. Hai truong thong tin tram phéi hop dé chi
bdo théng tin bang thong mot phén. Do vay, sd lugng bit bi chiém béi truong
thong tin tram tuong ung véi mdi tram c6 thé dugc ting theo yéu cdu, thay vi
ting mo sb lugng bit cia trudng thong tin trams twong Umg Vi tit ca cac tram,
nhd @6 giam phu tai.

Fig.9 1a so dd cua chu tric ctia khung NDPA khéc theo phuong 4n thue hién
séng ché. Theo phuong an thuc hién, chi sb bit diu RU & mot trong hai trudng
thong tin tram va chi s6 bat ddu RU trong truong thong tin tram khac chi bdo RU
thtr nhit ma tram tuong Gng véi AID tuong tu can phan hoi CSI, va chi s§ két
thuc RU & mot truong thong tin tram va chi s6 két thuc RU trong trudng thong
tin tram khéac chi bdo RU cubi cling ma tram tuong Gng véi AID tuong tu can
phan hdi CSI.

Chéng han, trong s6 hai truong thong tin tram, chi sé bt dau RU & mot trudng
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thong tin tram bing bay bit, va chi s6 bat ddu RU trong trudong thong tin tram
khéc bang mét bit. Trong trudng hop nay, chi sb bt ddu RU 7 bit & mot truong
théng tin tram va chi sb bat diu RU 1 bit trong truong thong tin tram khéc phéi
hop dé chi bao RU thir nhét ma STA tuong tmg v6i ciing AID can phan hoi CSL.

C6 thé hiéu ring chi s bit ddu RU 7 bit & mot trudng thong tin tram va chi
s6 bat diu RU 1 bit trong trudng thong tin tram khac ddng thoi tao chi sd bét déu
RU hoan chinh. Chi s bat ¢u RU 1 bit trong truong thong tin tram khac c6 thé
1a bit ¢6 trong s6 16n nhét (most significant bit, MSB), cling ¢ thé dugc goi la
bit cao nhét, ctia toan bo chi sb bit diu RU.

Tuong ty, chi s6 két thiic RU 1 bit & mdt trudng thong tin tram va chi sb két
thiic RU 1 bit trong truong thong tin tram khéc ddng thoi tao chi s6 két thuc RU
hoan chinh. Chi s két thiic RU hoan chinh ¢4 thé chi bao RU cudi cing ma tram
can phan héi CSI. Chi s6 két thuc RU 1 bit trong trudng thong tin tram khéc c6
thé 1a MSB, ciing c6 thé duoc goi 1a bit cao nhét, cta chi s6 két thiic RU hoan
chinh.

Chéc chén 13, cac sd luong bit clia cdc chi sé bat ddu RU va céc chi s6 két
thuc RU trong hai trudng thong tin tram khong bi giéi han ¢ cdc vi du néu trén,
va c6 thé theo cach khéc 12 cac vi du khéc.

Fig.10 12 so 46 ctia cAu trac cia khung NDPA khac nita theo phuong 4n thuc
hién séng ché. Nhu duoc thé hién trén Fig.10, theo phuong an thuc hién khac,
mot trong hai truong thong tin trams bao gbm chi s6 bat ddu RU nhung khong
phai 12 chi s6 két thiic RU, va truong thng tin tram khac bao gom chi s6 ket thuc
RU nhung khong phai 1a chi s6 bat ddu RU. Trong trudng hop nay, chi sb bit
d4u RU & mdt trudng thong tin tram chi bao RU thir nhét ma STA tuong (mg véi
hai trudng thong tin tram cin phin hdi CSL, va chi sb két thic RU trong truong
thong tin tram khéac chi bdo RU cubi cing ma STA tuong ng v6i hai truong
thong tin tram cin phan hoi CSI. Theo céch nay, trong kich ban c6 bang thong
320 MHz, ca hai trudong phu théng tin bang théng mot phan trong hai truong
thong tin tram st dung chi tdm bit, nho d6 didu khién s lugng octet cua trudng
thong tin tram béng 4 hodc nhé hon, va hd trg chi bdo ciia RU nim trong 320

MHz va CSI cin duoc phan hdi. Theo cach nay, s6 luong bit ctia truong phu
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théng tin bang thong mot phan trong mdi tredng thong tin tram duge gidm, nho
d6 tang sb lugng bit cla trudng phu s& cot va ciing chi bao s6 hrgng cdt 16n hon.

Khi s& lugng cot can dugce chi bao 16n hon 8, cach thirc chi bao cla s6 Iugng
cdt ¢6 thé nhu sau: Trudng phu sb cot & mot trong hai trudng thoéng tin tram va
truong phu sb cot trong trudng thong tin tram khac chi béo s6 luong cot ma tram
tiong ung véi AID tuong tu cin phan hoi CSI. Theo phwong 4n thyc hi¢n kha
thi, nhu dugc thé hién trén Fig.9, trudng phu sb cot & mot trudng thong tin tram
str dung bit, va trudng phy sb cot trong trurong thong tin tram khac sir dung mot
bit. Trudng phu sb cot & mot truong théng tin tram va trudng phu sb cot trong
trudng thong tin tram khéc tao trudng phu s6 luong cot hoan chinh. Trudng phu
s6 luong cot hoan chinh ¢6 thé chi bao chinh xac sb luong cot. Trudng phu sb
luong cot 1 bit trong truong thong tin tré,tm khac c6 thé 1a MSB hodc bit cao nhét
ctia trudng phu sd lugng cot hoan chinh.

C6 thé hidu réng céach chi bdo thong tin bang thong mot phan néu trén c6 thé
duoc trién khai két hop véi cach chi bao sb lugng cdt néu trén, hodc co thé dugc
trién khai riéng r&. Diéu nay khong bi gi6i han theo sing ché. |

Fig.11 la so dd cua cAu truc cia khung NDPA khéc nira theo phuong 4n thuc
hién séng ché. Nhu dugc thé hién trén Fig.11, theo phuong 4n thuc hién khic
nita, mot trong hai truong thong tin tram bao gdm trudng phu thdng tin bang
thong mot phan ma khong phai truong phu s6 cot, va trudong thong tin tram khac
bao gbm trudng phu sb cot ma khong phai trudng phu thong tin bang thong mot
phéan. V

Mot cach tuy chon, tram tuong tng v6i hai truong thong tin tram chi khi céc
tdn s cua bing thong mot phdn ma tram cin phan hdi CSI khong nim trong
160MHz th(r nhét ctia toan bd bang thong theo thir tu ting cua tan s6. Hai truong
thong tin tram bao g6m AID ctia tram. Tt 1, cac AID duge bao gbm trong hai
trrong thong tin tram 1a gidng nhau. Khi cac tan sb cia bang thong mot phan ma
tram cin phan hdi CSI nim trong 160MHz thir nhét ctia toan bo bang thong, STA
trong (mg v6i chi mot trudng thong tin tram, nho d6 tranh tang phu tai géy ra
béi viée bd sung trudng thdng tin tram qua c8.

Phin sau mo ta chi tiét ndi dung lién quan trong bdo céo tao chim dugc phan
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hdi béi tram.

Nhu dugc thé hién trén Bang 13, béo céo tao chim bao gdm théng tin phén
loai (category), thong tin hanh dong EHT, théng tin diéu khién (control) nhiéu
d4u vao nhidu dau ra EHT (Multiple Input Multiple Output, MIMO), bao céo tao
chim dugc nén, va bdo cdo tao chum loai trir da ngudi dang (MU exclusive
beamforming report).

Béang 13

58/100 -

Thu tu Thong tin

Phan loai (category)

Hanh dong EHT (EHT action)

Diéu khién MIMO EHT (control)

B4o c4o tao chum dugce nén (compressed beamforming Report)

DN W N =

B30 c4o tao chim loai trir da ngudi dung (MU exclusive beamforming
report, Multiple User)

Theo mét sbé phuong 4n thuc hién, truong didu khién MIMO trong béo cdo
tao chum la truong didu khién EHT MIMO mang thong tin diéu khién EHT
MIMO. Fig.12 1a so @b cta cAu triic cia truong didu khién EHT MIMO theo
phuong an thuc hién sang ché. Truong didu khién EHT MIMO bao gém trudng
phu s6 cot, trudng phu s6 hang, truong phu bang thong (bandwidth, BW), truong
phu sb lugng nhém, trudng phu théng tin bing ma, truong phu loai phén héi,
trudmg phu doan phan hdi con lai, truong phu doan phan hdi tha nhéat, chi sb bét
d4u RU, chi sb két thiic RU, truong phu thé thong bao hoi thoai dinh 4m, truong
phu chidu dai/xuét hién anh xa bit kénh phu khong dugc phép, va dnh xa bit kénh
phu khong dugc phép. |

Trudng phu sé cot duge st dung @ chi bao sb lugng cot ma can cép phan
hdi. Trudong phu sd hang dugc st dung d chi bao sé lugng hang ma cén cép
phan hbi. Truong phu bang thong kénh dugce sir dung dé chi bao bang thong cua
kénh. Trudng phu sb lwong nhém 1a 4nh xa bit s6 lugng nhom, va dugce s dung
d8 chi bao cach thirc nhom cac kénh mang phu. Thong tin trang thai kénh
(Channel state information, CSI) cia cac kénh mang phu trong cung nhém duoc
phan hdi ddng thi. Truong phu loai phan hdi dugc sir dung d€ chi béo loai phan

hdi. Truong phu doan phan hoi con lai dugc st dung dé chi béo doan van chua
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dugc phan hdi. Trudng phu doan phan hdi thtr nhét duge st dung dé chi bao liéu
doan nay 14 doan phan hdi thtr nhét. Chi s6 bt dau RU duge st dung dé chi bao
RU thét nh&t ma tram cAn phan hdi CSI. Chi s6 két thic RU duoc st dung dé chi
béo RU cubi ciing ma tram cin phan hdi CSI.

Trudng phu chidu dai/xuét hién 4nh xa bit kénh phu khong duge phép chi bo
liéu 4nh xa bit kénh phu khong dugc phép xudt hién; va khi 4nh xa bit kénh phu
khong dugc phép xuét hién, chi bdo chidu dai cta anh xa bit kénh phu khong
dugc phép. Chéng han, khi chi bao truéng phu chidu dai/xuit hién anh xa bit
kénh phu khong dugc phép bing 0, ¢6 thé duge hiéu 13 chi béo ra{ng anh xa bit
kénh phu khong duoc phép s& khong xuét hién.

Trong vi du, mdi bit trong 4nh xa bit kénh phu khong dugc phép duogc st
dung d chi bao thdng tin loai bé phin mao diu 20MHz. D& md ta 4nh xa bit
kénh phu khong dugc phép trong truong didu khién EHT MIMO, tham khéo
phan mb ta lién quan cua 4nh xa bit kénh phu khong duoc phép trong khung
NDPA theo phuong 4n thuc hién néu trén. Theo cach nay, truong didu khién EHT
MIMO trong béo céo tao chum cling bao gbm anh xa bit kénh phu khong duoc
phép. Diéu nay c6 thé ngan khong cho trudng didu khién EHT MIMO doc nham.
Chi s bit diu RU va chi s két thic RU trong trudng didu khién EHT MIMO
6 thé duoc nén nhdr st dung mot trong céc giai phap néu trén thue hién nén s&
luong bit cua trudng phu thong tin bang thong mot phan.

Truong phu chidu dai/xudt hién énh xa bit kénh phu khong dugc phép c6 thé
chi bao chiéu dai cta 4nh xa bit kénh phu khong dugc phép bing cach chi bao
bang thong hodc s6 lugng bit. Chéng han, truong phu chidu dai/xuét hién anh xa
bit kénh phu khong duge phép c6 thé chi bio ring bang thong bang 320MHz, dé
chi béo rang chiéu dai anh xa bit kénh phu khong dugc phép bang 16 bit; hodc
truong phu chidu dai/xuét hién anh xa bit kénh phu khong duoc phép chi bio
ring bang thong bing 240MHz, dé chi bio ring chiéu dai 4nh xa bit kénh phu
khong dugc phép béng 12 bit; hodc trurong phu chidu dai/xuét hién anh xa bit
kénh phu khong dugc phép chi béo rang bang thong bing 160MHz, dé chi bao
rang chiéu dai 4nh xa bit kénh phu khong dugc phép bang tam bit. Chéc chén 1a,
cach thirc chi bdo cua truong phu chidu dai/xuét hién anh xa bit kénh phu khéng
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duoc phép va do dai dugce chi bdo khong bi gidi han & cac vi du néu trén. Theo
phuong 4n thyc hién khéc, truong phu chidu dai/xuat hién anh xa bit kénh phu
khong dugc phép co thé thuc hién chi bao theo cach khac, hodc ¢6 thé chi bao
chiéu dai khac.

* Theo cach nay, thiét bi mang nhén trudng didu khién EHT MIMO c6 thé nhan
chinh x4c trudng didu khién EHT MIMO dya trén truong phu chiéu dai/xuét hién
anh xa bit kénh phu khong dugc phép.

Theo phuong 4n thuc hién tuy chon, khung NDPA néu trén c6 thé dugc trién
khai bang céch sir dung khung kich hoat. N6i cach khéc, khung NDPA & budce
502 c¢6 thé 1a khung kich hoat. Khung kich hoat bao gbm ndi dung trong khung
NDPA theo mot trong cac phuong an thuc hién néu trén theo sang ché.

Cu thé tham khao Fig.13. Fig.13 1a so dd cta céu tric cia khung kich hoat.
Khung kich hoat bao gbm trudng loai khung kich hoat. Truong chi bdo ring
khung kich hoat 12 khung kich hoat NDPA. Khung kich hoat con bao gbm trudng
bing thong, truong thé thong bao dbi thoai dinh 4m, va trudng loai khung NDPA.
Trudng loai thong tin loai duge mang trong khung NDPA va dugc str dung dé
chi béo bién thé khung NDPA.

Céc giai phéap thiét ké cua noi dung lién quan trong trudng thong tin tram
theo mot trong cac phuong an thuc hién néu trén du c6 thé 4p dung cho trudong
thdng tin tram trong khung kich hoat. Chi tiét khong duge mo ta lai & day.

Trudng thong tin tram trong khung kich hoat c6 thé khong bao gdm trudng
dinh huéng. Day la do trong 802.11ax va céc giao thic chudn dau tién, khung
NDPA khong duoc truyén nhd st dung khung kich hoat. Theo d6, HE STA va
STA tuong hop véi chudn xuét hién true 802.11ax (ching han, VHT STA)
khong nhan khung NDPA nho st dung khung kich hoat. Trong giai phap truyén
khung NDPA nh¢ sir dung khung kich hoat, khong can xem xét vin d trong d6
thiét bi tuong thich v&i chuan 802.11ax va céc giao thirc chudn d4u tién doc nhim
khung NDPA. Do vy, cling khong can thiét 1ap trudng dinh hudng.

Ngoai ra, dya vao Fig.14. Fig.14 la so dd ctia qué trinh phan hdi bao céo tao
chum. Khung NDPA duogc truyén nho st dung khung kich hoat. Céc Bfee bao
gbm céc tram (ching han, STA 1, STA 2, va STA 3 trén Fig.14). AP truéc hét
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truyén khung NDPA & dang khung kich hoat, va sau d6 truyén NDP sau khi hét
han SIFS.

Khung kich hoat c6 thé kich hoat céc tram dé df‘)ng tho1i thue hién truyén lién
két 1én. Chéng han, trén Fig.14, STA 1, STA 2, v STA 3 ¢6 thé dong thoi phan
hdi béo cdo tao chiim, nhds d6 cai thién hiéu suét dinh 4m kénh.

* Phuong 4n thyc hién sdng ché con d& cap dén giai phap chi béo thong tin
bang thong mot phén khac. Thong tin tram bao gdm chi s chi bdo RU. Chi sb
chi bao RU chi bao thong tin vé bang thong ma CSI cAn duoc phan hdi bing cach
chi b4do RU tuong Gmg véi bang thong mot phén hoic toan phan ma CSI can dugc
phan hoi. Chi 56 chi bao RU c6 thé dugc hiéu 12 trudng thong tin bang thong mot
phan hoic trudng phuy thong tin bang thong mot phan.

Po hat RU nho nhét dugc chi bao béi chi sb chi bao RU 1a mot RU 242 tone.
Theo cach nay, khong cin chi bdo RU nhd, nho d6 gitp giam sb lugng bit ciia
chi s chi bao RU va giam cac phu téi chi bao.

Chi sb chi bao RU chi bao kich thuéc cia RU twong Umg v6i bang thong mot
phan hodc toan phan ma CSI cAn duogc phan hdi, va chi béo vi tri tin s6 cia RU
trong toan bg bang thong.

Cu thé 13, d6i v6i RU 242 tone, bing thong tuong tng bang 20 MHz, va 16
chi s chi bao RU khac nhau c6 thé duge st dung dé chi bao céc vi tri khic nhau
ctia RU 242 tone trong 320MHz. Chang han, 16 chi sb chi bao RU khéc nhau
dugc st dung dé chi bdo 16 doan 20MHz tuong tng trong 320MHz theo thir tu
tdng cua tan s6, mot cach lan luot.

Dbi v6i RU 484 tone, bang thong tuong ung bang 40 MHz, va tdm chi s chi
béo RU khéc nhau c6 thé dugc st dung dé chi bao cac vi tri khac nhau cia RU
484 tone trong 320MHz. Chéng han, tdm chi s chi bao RU khac nhau duoc st
dung dé chi bao § doan 40MHz tuong tmg trong 320MHz theo thir tu tang cla
tan sd, mot cach lan luot.

D&i véi RU 242 + 484 tone, bang thong twong tmg bang 60MHz, va 16 chi
sé chi bao RU khac nhau c6 thé dugc sir dung dé chi bao céc vi tri khac nhau cua
242+RU 484 tone trong 320 MHz. Chéng han, 320 MHz dugc hiéu 1a 80MHz
thtr nhit, 80MHz tht hai, 80MHz thir ba, va 80MHz thir tu theo thi tu ting clia
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tAn sb. Bén chi s6 chi bao RU khac nhau c6 thé duge sir dung dé chi bao cac vi
tri cia RU 242+484 tone trong 80MHz thtr nhat, mdt cach 14n luot; bdn chi sb
chi bao RU khac ma khéc nhau ¢ thé dugc st dung dé chi bao cac vi tri cia RU
242+484 tone trong 80MHz th{ hai, mot cach 14n luot; bdn chi sb chi bdo RU
khéc nita ma khac nhau c6 thé duge sir dung dé chi bao céc vi tri cia RU 2424484
tone trong 80MHz thir ba, mot cach 14n luot; va bdn chi sb chi bao RU khac nita
ma khac nhau c6 thé duoc st dung dé chi bao céc vi tri cia RU 242+484 tone
trong vSOMHz thr tu, mot cach lan luot.

Ddi v6i RU 996 tone, bing thong tuong tmg bang 80 MHz, va bbn chi sb chi
béo RU khac nhau c6 thé duoc sir dung dé chi béo céac vi tri khac nhau cia RU
996 tone trong 320 MHz. Ching han, bé_n chi sé chi bdo RU khéc nhau dugc str
dung d& chi bao bdn doan 80MHz trong tng trong 320MHz theo thtr tu ting ctia
tAn s6, mot cach lan luot.

D&i v6i RU 4844996 tone, bang thong tuong tng bang 120 MHz; bén chi sb
chi bio RU khac nhau c6 thé dugc st dung dé chi bao cac vi tri khic nhau cta
RU 484-+996 tone trong 160 MHz ctia 320 MHz va & tan s6 thdp nhét, mot cach
lan luot; va bdn chi sb chi bao RU khac ma khac nhau c6 thé duge st dung dé
chi bdo cac vi tri khac nhau cia RU 484+996 tone trong 160 MHz trong 320
MHz va & tin s cao nhét, mot cach 1an lugt.

P&i véi RU 2%996 tone, bing thong twong tng bang 160 MHz, va séu chi s
chi bao RU khac nhau c6 thé dugc sir dung dé chi bdo céac vi tri khac nhau cua
RU 2*996 tone trong 320 MHz. Theo céch khéc, vi tri ciia RU 2%996 tone c6 thé
con duge x4c dinh. Trong bang thong 320 MHz, chi RU 2%996 tone trong
160MHz & tin s thip nhit va RU 2*996 tone trong 160 MHz & tin s6 cao nhét
dugc hd tro, va tuong Gmg véi chi hai chi sb chi bao RU khac nhau.

Dbi v6i RU 3*996 tone, biang thong twong tng bing 240 MHz, va bén chi s6
chi bao RU khac nhau c6 thé duge st dung dé chi bao céc vi tri khac nhau cla
RU 3*996 tone trong 320 MHz.

D&i v6i RU 4%996 tone, bang thong tuong ung bing 320 MHz. Trong trudng
hop ndy, c6 thé duge hiéu Ia chi bao toan bang théng, va mot chi so chi béo RU

6 thé dugc st dung dé chi bao.
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Chi s6 chi bao RU c¢6 thé sir dung, chéng han, ma khong bi gi6i han &, sdu

hodc bay bit.

Cin hidu ring loai RU dugc chi bao béi chi s chi bdo RU khong bi gidi han

& céc loai vi du néu trén, va chi s6 chi bao RU c6 thé theo cach khac chi bao RU

co loai khéc va vi tri cia RU trong bang thong.

Chéng han, chi s6 chi bao RU c6 thé sir dung séu bit. Theo phuong an thuc

hién, chi sb chi bao RU c6 thé thuc hién chi b4o theo Bang 14.

Béang 14
Chi sd chi bao | Bing thong/RU dugc chi bdo Binh luén
RU (séu bit)
000000 dén cac RU 242 tone (20 MHz) 16 tuy chon, tuong Ung véi 16
001111 doan 20MHz theo thtr tu ting
ctia tin sb, mot cach 1an luot
010000 dén | RU 242+484 tone trong 80MHz thit | Bén tlty chon
010011 nhat
010100 d&én | RU 242+484 tone trong 80MHz thir | Bén tity chon (4 options)
010111 | hai (242+484 trong doan 80MHz thir
hai)
011000 to RU 242+484 tone trong 80MHz thir Bén tiry chon (4 options)
011011 ba (242+484 in 3rd 80 MHz
Segment)
011100 to RU 242+484 tone trong 80MHz thir Bén tity chon (4 options)
011111 tu (242+484 in 4th 80 MHz
Segment)
100000 to Cac RU 484 tone (40 MHz) Tam tuy chon (8 options),
100111 turong ung voi tdm doan 40
MHz theo thi tu ting clia tan
5§, mot cach lan luot
101000 to 484+RU 996 tone trong doan 160 Bén tiy chon (4 options)
101011 MHz tht nhat
(484+996 in 1st 160 MHz)
101100 to 484-+RU 996 tone trong doan 160 Bén tiy chon (4 options)
101111 MHz thit hai
(484+996 in 2nd 160 MHz)
110000 to RU 996 tone Bén tiry chon (4 options)
110011
110100 to RU 2*996 tone Séau tuy chon (6 options)
111001
111010 to RU 3*996 tone Bén tiy chon (4 options)
111101
111110 Danh riéng (reserved) Mot tiy chon (1 option)
111111 Bing thong toan phan (full Mot tiy chon (1 option)
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Chi sb chi béo
RU (séu bit)

Biang thong/RU dugc chi bdo

Binh luén

bandwidth) hodc RU 4*996 tone

Cén hiéu rang trong Bang 14, c4c phép twong mg gifta chi s6 chi bao RU va
bing thong/RU dugc chi bao dugc bb tri theo thir ty ting dan cta kich thuée RU.
Theo phuong 4n thuc hién khéc, cac phép twong ng gitra chi sb chi bao RU va
bang théng/RU dugc chi bdo khong bi gidi han & cac phép twong tng trong Bang
14. Céc phép tuong ung gifra chi s6 chi bao RU va bing thong/RU dugc chi bdo
c6 thd duoe didu chinh va bién dbi, gia st ring bang thong/RU tuong tmg c6 thé
thu duoc dua trén chi sb chi bao RU.

Mot cach tuy chc_)n,‘ dbi voi RU N*996 tone, biang thong turong tng bang N*80
MHz, va mudi bdn chi sé chi bao RU khéc nhau c6 thé dugc str dung dé chi bao
céc vi tri khac nhau ctia RU N*996 tone trong 320 MHz, trong d6 N=1, 2, hodc
3.

Mt cach tuy chon, chi s& chi bdo RU chi bdo RU N*996 tone c6 thé bao
gdm bdn bit, dugc st dung 1am 4nh xa bit. MB&i bit trong bbn bit twong tng véi
mot 80 MHz trong 320 MHz. Chéng han, néu 4nh xa bit béng 1100, chi bao réng
RU 2*996 tone dugc dit trong 80MHz thir nhéit va 80MHz thi hai trong 320MHz;
hodc néu anh xa bit bang 0010, chi bao rang RU 996 tone dugc dat trong 80MHz
thir ba trong 320 MHz.

Mot cach tuy chon, anh xa bit 4 bit 1a bdn bit cubi cting ctia chi s6 chi bao
RU. |

DPéi v6i RU 4%996 tone, bing thong tuong Gng bang 320 MHz. Trong trudng
hop nay, ¢6 thé duge hiéu 14 chi bao bing thong toan phan, va mot chi s6 chi béo
RU c6 thé dugc st dung d chi bao. Chéng han, theo cach thirc chi béo néu trén
ctia cac chi sb chi bao RU tuong tmg v&i RU N*996 tone, chi s6 chi bao RU chi
béo RU 4*996 tone ciing bao gdm 4nh xa bit 4 bit. Anh xa bit bang 1111, chi bao
rang RU 4*996 tone dugc dit trong 80MHz thi nhit dén 80MHz thr tu trong
320 MHz.

Nhu duoe thé hién trén Bang 14 d¢én Bang 21, chi s6 chi bdo RU chi bao RU
4*996 tone c6 thé dugc st dung @8 chi bao RU 4*996 tone, hodc c¢6 thé duoc sir
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dung dé chi bao bang thong toan phan (a complete bandwidth).
Ching han, chi s6 chi bao RU c¢6 thé sir dung séu bit. Theo phuong an thuc
hién, chi s§ chi bdo RU c6 thé thuc hién chi b4o theo Bang 15-1.
Bang 15-1
Chi s6 chi bao | Bang thong/RU duge chi bdo Binh luén
RU (sédu bit)
000000 dén cac RU 242 tone (20 MHz) 16 tiy chon (16 options),
001111 trong tmg véi 16 doan
20MHz theo thr tu tdng cua
tan sb, mot cach 14n lugt
010000 dén Céac RU 484 tone (40 MHz) Tam tuy chon (8 options),
010111 tuong tng véi tdm doan
40MHz theo thir tu ting cua
tn s, mot cach Ian luot
011000 dén 484+RU 996 tone trong doan 160 Bén tity chon (4 options)
011011 MHz thit nhét
(484+996 in 1st 160 MHz)
011100 dén 484+RU 996 tone trong doan 160 Bén tity chon (4 options)
011111 MHz th hai
(484+996 in 2nd 160 MHz)
100000 Danh riéng (reserved) Mot tuy chon (1 option)
100001 dén RU N*996 tone (N=1 to 3) 14 tuy chon, bdn bit ¢6 trong
101110 s6 nho nhat cudi ciing chi béo
bdn doan 80 MHz, mot cach
1an lugt
101111 bang thong toan phan hoic RU Mot tuy chon (1 option)
4*996 tone
110000 dén RU 242+484 tone trong doan 80MHz Bén tity chon (4 options)
110011 thir nhét (242+484 in 1st 80 MHz
Segment)
110100 to RU 242+484 tone trong doan 80MHz Bén tiy chon (4 options)
110111 thir hai (242+484 in 2nd 80 MHz
Segment)
111000 to RU 242+484 tone trong doan 80MHz Bén tity chon (4 options)
111011 thir ba (242+484 in 3rd 80 MHz
Segment)
111100 to RU 242+484 tone trong doan 80MHz Bén tuty chon (4 options)
111111 thr tu (242+484 in 4th 80 MHz

Segment)

Cac phép tuong ung cu thé gitra 100001-101110 va cac RU dugc chi bao

N*996 tone ¢6 thé dugc thé hién trén Béng 16. Bén bit cubi cing 100001 dén

101110 cu thé chi bdo RU N*996 tone, va bdn bit cubi cung thuce hién chirc ndng
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4nh xa bit.
Béng 16

Chi sb chi b4o RU | RU dugc chi bdo (RU dugc chi bdo)
100001 80MHz thit tu
100010 80MHz thir ba
100011 80MHz thir ba va 80MHz thir tur
100100 80MHz thir hai
100101 80MHz th(t hai va 80MHz thit tu
100110 80MHz thtt hai va 80MHz thit ba
100111 80MHz thit hai, 80MHz thir ba, va 80MHz tht tu)
101000 80MHz thir nhét
101001 80MHz thir nhit va 80MHz thir tu
101010 80MHz tht nhit va 80MHz thtr ba
101011 80MHz thtr nhét, 80MHz thir ba, va 80MHz tht tu)
101100 80MHz thtr nhat va 80MHz thit hai

1101101 80MHz thir nhét, 80MHz thtt hai, v 80MHz thit tu)
101110 80MHz thir nhét, 80MHz thir hai, va 80MHz thit ba)
101111 Bing thong toan phan hodc 80MHz thr nhat, 80MHz

thir hai, 80MHz thir ba, va 80MHz thtr tu)

Khi bing thong ma CSI cAn duge phan hdi 12 bang thdng toan phan, ¢6 hai
giai phép chi bao. Phén sau mé ta riéng ré& hai giai phép chi béo.

Mot trong hai giai phdp chi bao nhu sau: Khi béng thong ma CSI cin duoc
phan hdi 14 bang thong toan phin, chi sb chi bio RU chi bdo bang thong toan
- phan hogc RU tuong tng véi bang thong toan phan, bét ké kich thuéc ciia bing
théng. Chéng han, khi bang thong bang 20MHz, 40 MHz, 80 MHz, 160 MHz,
ho#ic 320MHz, chi s6 chi bio RU chi béo bang thong toan phén hoic RU tuong
ung véi bang thong toan phdn (ching han, trong Bang 15-1, chi sd chi bio RU
(chang han, 101111) dugc sir dung dé chi bao biang thong toan phan hoic RU
4*996 tone).

Cch chi bao khac nhu sau: khi biang thong ma CSI cin dugc phan hdi la
bang thong toan phan, chi s& chi bao RU (ching han, 101111 trong Béang 15-1)
chi bao RU 4*996 tone dugc sit dung dé chi béo chi khi bang thong bang bing
thong toan phan, ching han, chi khi bang thong twong tmg véi RU bing 320MHz,
bing bang thong toan phan 320 MHz, trong d6 bang thong ma CSI can duoc
phan hoi 12 bang thong toan phan.

Khi bing thong ma CSI cin dugc phan hdi 13 bang thong toan phan nhung
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bing thong nhd hon bang thong toan phan, chi s6 chi bao RU chi RU tuong tng
v6i bang thong duge st dung dé chi bao. Vi du nhu sau:

Khi bang thong bing 20 MHz, néu bang thong ma CSI cAn duoc phan hdi 14
bang thong toan phan, chi s6 chi bdo RU chi bdo RU 242 tone trong d6 dit
20MHz c6 thé dugce st dung dé chi bao. Chéng han, dua trén Bang 15-1, mot
trong 000000 dén 001111 ¢ thé duoc st dung dé chi béo.

Khi bang thong bang 40 MHz, néu bing thong ma CSI cAn dugc phan hdi 14
bang thong toan phan, chi s6 chi bdo RU chi bdo RU 484 tone trong do6 dt
40MHz ¢6 thé dugc st dung @& chi bdo. Ching han, dya trén Bang 15-1, mdt
trong 010000 dén 010111 c6 thé dugc st dung dé chi béo.

Khi biang thong bing 80 MHz, néu bang théng ma CSI cAn dugc phan hoi 14
bang thong toan phén, chi s6 chi bdo RU chi bdo RU 996 tone trong do dat
80MHz c6 thé dugc st dung dé chi bao. Chéng han, dua trén Bang 15-1, mot
trong tir 100001 dén 101110 c6 thé dugc sir dung dé chi bao.

Khi bing thong bing 160 MHz, néu bang thong ma CSI can dugc phan hdi
la bang thong toan phan, chi sb chi bao RU chi bao RU 2*996 tone trong d6 dit
160 MHz ¢6 thé dugc st dung dé chi bao. Chang han, dua trén Bang 15-1, mot
trong 100001 dén 101110 c6 thé duge st dung dé chi bao.

Mot cach tuy chon, cac hang trong do6 cac chi sé chi bao RU 100001 dén
101110 va 101111 duoc dit trong Bang 15-1 ¢6 thé dugc thay thé bang Bang 15-
2 dudéi day.

Béng 15-2

67/100

100001 dén RU N*996 tone 15 tuy chon, bn LSB cuéi cung chi b4o bén
101111 (N=1 dén 4) doan 80 MHz, mdt céch lan lugt

Céc phép tuong tmg gitra chi sb chi bdo RU va bing thong/RU dugc chi bao
trong Bang 15-1 ¢o thé duoc didu chinh va bién déi.

Mot cach tuy chon, chi sé chi bao RU c6 thé sir dung theo cach khac bay bit,
nhd d6 h trg chi bao nhiéu loai RU hon.

Cu thé 13, déi véi RU 2%996+484 tone, bang thong twong tmg bang 200 MHz,
va 12 chi s chi bao RU khac nhau c6 thé duge sit dung dé chi bao céc vi tri khac

nhau ciua RU 2%¥996+484 tone trong 320 MHz. Cu thé 13, 240 MHz cia 320 MHz
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va & tan s6 thap nhat tuong ng véi sdu chi sd chi bdo RU khéc nhau, chi bao

'RU 2*996+484 tone & cac vi tri khac nhau trong 240 MHz & tin sb thip nhét; va

240 MHz trong s 320 MHz v & tin s& cao nhét trong tmg véi sau chi sb chi
bao RU khac ma khac nhau.
" Péi v6i RU 3%996+484 tone, bang thong tuong tmg bang 280 MHz, va tdm

chi s6 chi bao RU khac nhau c6 thé dugc sir dung dé chi bao céc vi tri khac nhau
cta RU 3*996+484 tone trong 320 MHz.
Chéng han, chi s§ chi bao RU c6 thé thuc hién chi bao theo Bang 17.

Béng 17
Chi sd chibdo | Bang thong/RU dugc chi bdo | Binh ludn
RU (bay bit)
0000000 dén cac RU 242 tone (20 MHz) 16 tuy chon, tuong tng v6i 16 doan
0001111 20 MHz theo thir tu ting clia tan sd,
mot cach 1an luot
0010000 dén RU 242+484 tone trong doan Bén tity chon (4 options)
0010011 80MHz thr nhét
0010100 dén RU 242+484 tone trong doan Bén tiy chon (4 options)
0010111 80MHz th hai
0011000 dén RU 242+484 tone trong doan Bén tiy chon (4 options)
0011011 80MHz thr ba
0011100 dén RU 242+484 tone trong doan Bén tuy chon (4 options)
0011111 80MHz tht tu
0100000 dén Céac RU 484 tone (40 MHz) | Tam tuy chon (8 options), tuong Ung
0100111 v6i tam doan 40MHz theo thu tu
tdng cua tan s6, mot cach 1an luot
0101000 dén 484+RU 996 tone trong doan Bén tly chon (4 options)
0101011 160 MHz thi nhét
(484+996 in 1st 160 MHz)
0101100 dén 484+RU 996 tone trong 160 Bén tiy chon (4 options)
0101111 MHz thtr hai
(484+996 in 2nd 160 MHz)
0110000 dn RU 996 tone Bén tiy chon (4 options)
0110011
0110100 dén RU 2*996 tone Sé4u tuy chon (6 options)
0111001 '
0111010 dén RU 2*996+484 tone 12 tuy chon (12 options)
1001101
1001110 dén RU 3*996 tone Bén tuy chon (4 options)
1010001
1010010 dén RU 3*996+484 tone Tam tuy chon (8 options)
1011001
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Chi s8 chi bao Bing thong/RU dugc chi bdo | Binh luén

RU (bay bit)

1011010 dén Danh riéng (reserved) 45 tuy chon (45 options)
1111110

1111111 Bing thong toan phin Mot tity chon

Chéng han, theo cach thuc hién kha thi khac, chi s& chi bao RU c¢6 thé thuc

hién chi b4o theo Bang 18. Trong Bang 18, cac chi sb chi bao RU khéc ngoai chi

sé chi bao RU chi bao RU N*996 tone dugc bd tri theo thir tu ting dan cua kich
thude RU. Chi s6 chi bao RU N*996 tone bao gdm 4nh xa bit 4 bit.

Béang 18

Chi s6 chi bdo | RU dugc chi bao (RU duge | Binh luan

RU (séu bit) chi bdo)

000000 dén cac RU 242 tone (20 MHz) | 16 tuy chon, twong ng v6i 16 doan

001111 20MHz theo tht tir ting cta tan sd,
mot cach 1an lugt

010000 dén RU 242+484 tone trong Bén tiiy chon (4 options)

010011 doan 80MHz thir nhét

010100 dén RU 242+484 tone trong Bén tiy chon (4 options)

010111 doan 80MHz th hai

011000 dén RU 242+484 tone trong Bén tiy chon (4 options)

011011 doan 80MHz th ba

011100 dén RU 242+484 tone trong Bén tity chon (4 options)

011111 doan 80MHz thur tu

100000 dén Céc RU 484 tone (40 MHz) | Tam tity chon (8 options), tuong Ung

100111 v6i tam doan 40MHz theo thir tu tang
ctia tin sb, mét cach 1an luot

101000 dén 484+RU 996 tone trong Bén tity chon (4 options)

101011 doan 160MHz thir nhat

101100 dén 484+RU 996 tone trong Bén tiy chon (4 options)

101111 doan 160MHz tht hai

110000 Danh riéng (reserved) Mot tuy chon (1 options)

110001 dén RU N*996 tone (N=1 dén 3) | 14 tury chon, bén LSB cudi cung chi

111110 b4o bén doan 80 MHz, mot cach lan
luot

111111 bang thong toan phan hodc | Mot tiry chon (1 options)

RU 4*996 tone

Mot cach tuy chon, chi s6 chi bao RU c6 thé theo cach khac sir dung bay bit,
nho d6 hd trg chi bao nhidu loai RU hon. Chéng han, d6i v6i RU 2*#996+484
| tone, bang thong tuong tmg bang 200 MHz, va 12 chi sb chi bao RU khéc nhau

¢ thé duge sir dung dé chi béo céc vi tri khac nhau cia RU 2*¥996+484 tone
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trong 320 MHz. DPbi v6i RU 3*%996+484 tone, bang thdng tuong Ung bang
280MHz, va tam chi sé chi bao RU khac nhau c6 thé duge st dung dé chi bao
céc vi tri khac nhau ciia RU 3*¥996+484 tone trong 320 MHz.

Chéng han, chi s chi bao RU c6 thé thyc hién chi bao theo Bang 19. Chi s
chi bao RU N*996 tone bao gdm 4nh xa bit 4 bit.

Béang 19

Chi sb chi béo Bang thong/RU duogc chi | Binh lun

RU (bay bit) bio

0000000 dén cac RU 242 tone (20 16 tiry chon, twong g v6i 16 doan

0001111 MHz) 20MHz theo thi tir ting clia tan s6,
mot cach lan lugt

0010000 dén Céc RU 484 tone (40 Téam tuy chon (8 options), tuong Umg

0010111 MHz) véi tdm doan 40 MHz theo thr tu ting
ctia tin sb, mot cach 1an lugt

0011000 dén 484+RU 996 tone trong Bén tity chon (4 options)

0011011 doan 160 MHz thir nhét

0011100 dén 484+RU 996 tone trong | Bdn tity chon (4 options)

0011111 doan 160 MHz tht hai

0100000 Danh riéng Mot tiy chon (1 options)

0100001 dén RU N*996 tone (N=1 dén | 14 tuy chon - 4 LSB cudi cliing chi bao

0101110 3) mdi doan 80 MHz, ‘1° nghia 1a doan
dugc yéu cau

0101111 bang thong toan phan Mot tiy chon (1 option)

hodc RU 4*996 tone

0110000 dén RU 242+484 tone trong | Bén tity chon (4 options)

0110011 doan 80MHz thr nhét

0110100 dén RU 242+484 tone trong | Bbn tlty chon (4 options)

0110111 doan 80MHz thir hai

0111000 dén RU 242+484 tone trong Bén tuy chon (4 options)

0111011 doan 80MHz thit ba

0111100 dén RU 242+484 tone in a Bén tiry chon (4 options)

0111111 80MHz thtr tu (242+484

in 4th 80 MHz Segment)

1000000 dén RU 2*996+484 tone 12 tly chon (12 options)

1001011

1001100 dén RU 3*996+484 tone Téam tuy chon (8 options)

1010011

1010100 dén Danh riéng 44 tiy chon (44 options)

1111111

Céc phép tuong tng gitra chi s6 chi bao RU va bing thong/RU dugc chi bdo

trong Bang 19 ¢6 thé dugc diéu chinh va bién doi.
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Chéng han, theo cach thuc hién kha thi khac, chi s6 chi bao RU c6 thé thyc

hién chi bao theo Bang 20. Trong Bang 20, cac chi s6 chi bao RU khéc ngoai chi
s& chi bao RU chi bao RU N*996 tone dugc bé tri theo thir tur ting dan ctia kich
thude RU. Chi s chi bdo RU N*996 tone bao gdm 4nh xa bit 4 bit.

Béang 20
Chi sb chi béo Bing thong/RU dugc chi bao Binh ludn
RU (bay bit) -
0000000 dén cac RU 242 tone (20 MHz) 16 tuy chon, tuong Ung voi 16
0001111 doan 20MHz theo thir tu tdng
cua tan s, mot cach lan Iuot
0010000 dén RU 242+484 tone trong doan Bén tiy chon (4 options)
0010011 80MHz thit nhét
0010100 dén RU 242+484 tone trong doan Bén tity chon (4 options)
0010111 80MHz tht hai |
0011000 dén RU 242+484 tone trong doan Bén ty chon (4 options)
0011011 80MHz thir ba
0011100 dén RU 242+484 tone trong doan | Bén tity chon (4 options)
0011111 80MHz thiI tu
0100000 dén Céc RU 484 tone (40 MHz) Tam tuy chon (8 options), tuong
0100111 g véi tdm doan 40 MHz theo
thir tu tdng cla tan sb, mot cach
1an luot
0101000 dén 484+RU 996 tone trong doan Bén tiry chon (4 options)
0101011 160MHz thir nhét
0101100 dén 484+RU 996 tone trong doan Bén tiy chon (4 options)
0101111 160MHz thit hai ‘
0110000 Danh riéng (reserved) Mot tiy chon (1 options)
0110001 dén RU N*996 tone (N=1 dén 3) 14 tuy chon, bén LSB cudi ciing
0111110 chi bao bén doan 80MHz, mot
“cach 1an lugt
0111111 Béng thong toan phan hoic RU | Mot tuy chon (1 options)
4*996 tone
1000000 dén RU 2*996+484 tone 12 tiy chon (12 options)
1001011
1001100 dén RU 3*996+484 tone Tam tuy chon (8 options)
1010011
1010100 dén Danh riéng (reserved) 44 tiy chon (44 options)
1111111

Theo phuong an thyuc hién tuy chon, chi sb chi bao RU sir dung nim bit, chi

bao mdt RU. Theo cach nay, c6 thé con giam phu tai chi béo.

Chéng han, chi s6 chi bao RU c¢6 thé thuc hién chi bao theo Bang 21.
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Bang 21
Chi sb chi bao RU | Bing thong/RU duoc | Binh ludn
(ndm bit) chi bdo
00000 dén 01111 cac RU 242 tone (20 16 tuy chon (16 options), twong ung véi
MHz) 16 doan 20 MHz theo thir tu tdng cta
tan s6, mot cach 14n luot
10000 d@én 10111 | Cac RU 484 tone (40 Téam tuy chon (8 options), twong ng
MHz) v6i tam doan 40MHz theo thir tu ting
‘ ctia tAn sb, mot cach 1an lugt
11000 dén 11011 RU 996 tone (80 MHz) Bén tity chon (4 options)
11100 dén 11101 RU 2*996 tone (160 Hai tuy chon (2 options)
MHz)
11110 RU 4*996 tone (320 Mot tuy chon (1 options)
MHz)
11111 Danh riéng (reserved) | Mot tity chon (1 options)

Theo cic phuong 4n thuc hién néu trén cua sang ché, cac phuong phap theo
céc phuong an thuc hién sang ché dugc md ta riéng ré tir cac khia canh cia AP
va STA. D8 thuc hién cac chirc ning trong cac phuong phap theo cac phuong an
thuc hién néu trén cua sang ché, AP va tram c6 thé bao g6m cdu trac phin clng
va mddun phan mém, va trién khai cac chirc ning néu trén ¢ dang cdu tric phan
cting, modun phan mém, hoic két hop cua cdu tric phan cimg va modun phan
mém. Chirc ning trong cc chirc ning néu trén co thé dugc thuc hién theo cach
thirc cia cAu tric phan cimg, médun phin mém, hodc t4 hop cua chu tric phan
cing va modun phén mém.

Fig.15 1a so d6 cla céu triic cta thiét bi truyén theo phuong an thuc hién sang
ché. Thiét bi truyén bao gdm khéi xir Iy 1501 va khéi truyén 1502.

Khéi xit Iy 1501 duoc tao cAu hinh d tao khung NDPA. Khung NDPA bao
gbm trudng thong tin tram. Truong thong tin tram bao gbm trudng phu AID chi
b4o dinh danh lién két AID ctia tram. Trudng thong tin tram con bao gém trudng
phu théng tin bang thong mot phén vi/hogc truong phu sb cot. Trudong phu thong
tin bang thong mot phan chi bdo RU nam trong bing thong tuong u'ng v6i khung
NDPA va tram cin phan hdi CSI. Trudong phu s6 cot chi bao s6 luong cot trong
ma trdn phan hdi tao chum dugc nén. Bang thong tuong Umg v6i khung NDPA
16n hon 160 MHz. S6 lugng cdt duoc chi béo béi trudng phu sé cot 16n hon 8.

Khéi truyén 1502 duge tao cAu hinh dé truyén khung NDPA.
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Theo c4ch ndy, trudong phu thong tin bang thong mot phan trong khung NDPA
chi bdo RU ndm trong bing thong 16n hon 160 MHz va CSI cin dugc phan hdi.
Trong trudng hgp nay, truong thong tin tram co thé chi bao tram dmh am kénh
c6 biang thong 16n hon 160 MHz, va phan hdi bao c4o tao chim dua trén két qua
dinh 4m kénh, nh¢o d6 thuc hién truyén dir liéu trong bang thong 16n hon va cai
thién hiéu suét truyén. Ngoai ra, sb hrc_mg‘ccf)t dugc chi bao boi truong phu sb cot
16n hon 8. Trudng thong tin tram co6 thé chi bao tram dinh 4m kénh c6 bang thong
6 sb Irong cot 16n hon 8, va phéan hoi béo cdo tao chum duya trén Két qua dinh
4m kénh, nh& d6 thuc hién truyén dir liéu trong nhiéu dong hon va cai thién hidu
suét truyén.

Thiét bi truyén 1500 ¢6 thé Ia thiét bi truyén thong hodc AP, hodc thiét bi
truyén 1500 c6 thé dugc khai trién trong thiét bi truyén thong hodc trong AP.
Khéi xit Iy 1501 ctia thiét bi truyén 1500 ¢6 thé 12 bd xir 1y, va khéi truyén 1502
ciia thiét bi truyén 1500 6 thé 12 bd thu phat. |

CAn hiéu rdng md ta lién quan cua phuong phap truyén khung NDPA néu trén
ciing c¢6 thé 4p dung cho thiét bi truyén 1500. Chi tiét khong dugce mo ta lai &
day.

Fig.16 14 s0 dd clia cAu tric cta thiét bi truyén theo phuong an thuc hién sang
ché. Thiét bi truyén bao gdm khdi xtr Iy 1601 va khdi truyén 1602.

Khéi xir Iy 1601 duge tao cAu hinh dé tao khung NDPA. Khung NDPA bao
gbm hai trudng thong tin tram. Hai truong thong tin tram bao gbm truong phu
AID chi bdo dinh danh lién két AID cta cung tram. Khéi truyén 1602 duogc tao
céu hinh @ truyén khung NDPA.

Hai truong thong tin tram thod man it nhit mot trong cac diéu kién sau:

céc trudng phu thong tin bang thong mot phén in hai trudng thong tin tram
ddng thoi chi bdo RU ma tram can phan hoi CSI, va bing thong tuong ng véi
khung NDPA 16n hon 160 MHz; hodc

trrong phu s cot & mot truong thong tin tram va truong phu sd cot trong
trudng thong tin tram khac chi bao s6 lugng cot trong ma trin phan hdi tao chim
dugc nén, va sb luong cot duge chi bao bai céc truong phu s6 cot 16n hon 8.

Theo cach nay, trudng thong tin tram tuong tmg vdi STA ¢6 thé méi duge
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thém vao ma khong thay d6i trudong thong tin tram dugc bao gdm ban dau trong
khung NDPA va tuong ng v6i tram. Céc trudng phu thong tin bang thong mot
phén trong hai trudng thong tin tram phéi hop @8 chi bao RU nam trong bing
thong 16n hon 160 MHz va CSI cAn dugc phan hoi. Tram ¢ th duoc chi bao dé
dinh 4m kénh c6 bing thong 16n hon 160 MHz, va phéan hdi béo céo tao chum
dura trén két qua dinh am kénh, nhd d6 thyc hién truyén dit liéu trong bang thong
16n hon v cai thién hiéu sudt truyén. Céc trudng phu sb lugng cdt trong hai
trudmg thong tin tram phdi hop dé chi bao s lugng cdt 16n hon 8. Tram ¢6 thé
duoc chi bao d& dinh 4m kénh c6 bing thong c6 sb lugng ¢dt 16n hon 8, va phan
hdi bdo céo tao chum dua trén két qua dinh 4m kénh, nhdr d6 thuc hién truyén dix
liéu trong nhiéu dong hon va cai thién hiéu suét truyén.

Thiét bi truyén 1600 c6 thé 1 thit bi truyén thong hodic AP, hodc thiét bi
truyén 1600 c6 thé dugc khai trién trong thiét bi truyén thong hogc trong AP.
Khéi xir 1y 1601 cita thit bi truyén 1600 c6 thé 12 bo xir 1y, va khdi truyén 1602
ciia thiét bi truyén 1600 c6 thé 13 bd thu phat.

Cén hiéu ring mo ta lién quan ctia phuong phép truyén khung NDPA néu trén
cling c6 thé 4p dung cho thiét bi truyén 1600. Chi tiét khong dugc mo ta lai &
day.

Fig.171aso dd cuia cu triic cia thiét bi truyén theo phuong 4n thuc hién sing
ché. Thiét bi truyén bao gdm khdi xtr Iy 1701 va khéi truyén 1702. |

- Khéi xtr ly 1701 dugc tao cAu hinh dé tao khung NDPA. Khung NDPA bao
gbm trudng thé thong béo dbi thoai dinh am, truong thong tin tram déc biét, va
truong thong tin (tram. Truong thé thong béo dbi thoai dinh 4m bao gdm trudng
phu loai khung. Truong thong tin tram dac biét bao gém trrong phu loai phu cta
khung. Thong tin loai duoc mang trong trudng phu loai khung va truong phu loai
phu ctia khung. Truong phu loai khung chi bao rang khung NDPA khong phai la
khung HE NDPA hodc khung NDPA dinh tam. Truong phu loai phu cua khung
chi bao ring khung NDPA 1a khung NDPA EHT.

Khéi truyén 1702 duge tao cAu hinh dé truyén khung NDPA.

Theo cach nay, trudng phu loai khung va trudng phu loai phu cta khung dbng

thosi chi béo ring khung NDPA 14 khung NDPA EHT. Khung NDPA EHT c¢6 thé
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chi bao RU ndm trong bing théng 16n hon 160 MHz va CSI cAn duogc phan hdi,
dé chi béo tram d& tham dd kénh c6 bing thong 16n hon 160 MHz, va phan hoi
bdo cdo tao chum dya trén Kkét qua dinh 4m kénh, nho d6 thuc hién truyén dir liéu
trong bang thong 16n hon va ci thién hiéu sudt truyén. Khung NDPA EHT ¢6
thé con chi bao sb lugng cot 16n hon 8, d& chi béo tram dé tham do kénh c6 bang
thong cé sb lugng cot 16n hon 8, va phan hdi bao céo tao chum dua trén két qua
dinh 4m kénh, nho d6 thuc hién truyén dit liéu trong nhiéu dong hon va céi thién
hidu suét truyén. Ngoai ra, trong truong hop nay, khung méi khong can d&qc
dinh nghia, va loai kha dung con lai trong khung MAC dugc sir dung ddy du,
nho d6 tiét kiém tai nguyén.

Thiét bi truyén 1700 c6 thé 1a thiét bi truyén thong hodc AP, hodc thiét bi
truyén 1700 c6 thé duoc khai trién trong thiét b1 truyéh thong hodc trong AP.
Khéi xtt Iy 1701 cita thiét bi truyén 1700 ¢6 thé 1a bd xir 1y, va khéi truyén 1702
ciia thiét bi truyén 1700 c6 thé 12 bo thu phat.

CAn hiéu ring md ta lién quan cta phuong phap truyén khung NDPA néu trén
cling ¢6 thé 4p dung cho thiét bi truyén 1700. Chi tiét khong duoc mo ta lai &
- day.

Fig.18 la so dd ctia cdu tric cua thiét bi truyén theo phuong én thuc hién sang
ché. Thiét bi truyén bao gdm khéi xir Iy 1801 va khéi nhan 1802.

Khbi nhan 1802 dugce tao cAu hinh @ nhan khung NDPA. Khung NDPA bao
gdm trudng thong tin tram. Truong thong tin tram bao gdm trudng phu AID chi
bao dinh danh lién két AID cta tram. Trudong thong tin tram con bao gdm trudng
phu théng tin bang thong mdt phén va/hoic trudng phu s6 cot. Truong phu thong
tin bang thong mot phan chi bao RU nam trong bing thdng tuong tng véi khung
NDPA va tram can phan hdi CSI. Trudng phu s& ¢ot chi bao sb lugng cot trong
ma trén phan hdi tao chum duoc nén. Bang thong tuong tng véi khung NDPA
16n hon 160 MHz. S6 lugng cdt dugc chi bdo béi trudng phu s6 cot 16n hon 8.

Khéi xir Iy 1801 dugc tao ciu hinh d thu dugc, tir khung NDPA, RU ma CSI
cdn duogc phan héi.

Theo cach ndy, truong phu thong tin bang thong mot phan in khung NDPA
chi bdo RU nidm trong bing thong 16n hon 160 MHz va CSI cin duogc phan hoi.
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Trong truong hop nay, truong thong tin tram c6 thé chi bao tram dinh 4m kénh
c6 bang théng 16n hon 160 MHz, va phan hdi bao cdo tao chum dua trén két qua
dinh 4m kénh, nh¢ d6 thuc hién truyén dit liéu trong bing thong 16n hon va céi
thién hiéu suét truyén. Ngoai ra, s lugng cot dugc chi béo bdi trurong phu sd cot
16n hon 8. Trong trudong hgp nay, truong thong tin tram ¢d thé chi bdo tram dinh
am kénh c6 bing thong c¢6 s6 lugng cot 16n hon 8, va phan hdi bao cao tao chim
dua trén két qua dinh 4m kénh, nho d6 thyc hién truyén dir lidu trong nhiéu dong
hon va céi thién hiéu suét truyén.

Thiét bi truyén c6 thé 1 thiét bi truyén thong hgc STA, hodc thiét bi truyén
c¢6 thé dugc khai trién trong thiét bi truyén thong hodc trong STA. Khéi xir ly
1801 ctia thiét bi truyén 1800 c6 thé 1a bd xit ly, va khdi nhan 1802 cta thiét bi
truyén 1800 co6 thé 12 bo thu phat.

Cén hidu ring mo ta lién quan ctia phuong phap truyén khung NDPA néu trén
cing c¢6 thé 4p dung cho thiét bi truyén 1800. Chi tiét khong duge md ta lai &
day.

Fig.19 14 so dd ctia cAu tric cua thiét bi truyén theo phuong 4n thyc hién séng
ché. Thiét bi truyén bao gdm khéi xir Iy 1901 va khdi nhan 1902.

Khéi nhan 1902 dugc tao cdu hinh dé nhan khung NDPA. Khung NDPA bao
gbm hai truong thong tin tram. Hai truong thong tin tram bao gbm truéng phu
AID chi b4o dinh danh lién két AID ciia ciing tram.

Hai truong thong tin tram thod man it nhét mot trong céc didu kién sau:

céac truong phu thong tin bang thong mot phan trong hai truong thong tin tram
ddng thoi chi bdo RU ma tram cAn phan hdi CSI, va bing thong tuong tng vdi
khung NDPA 16n hon 160 MHz; hodc

trudong phu sb cot & mot trong hai trudng thong tin tram va truong phu s cot
trong truong thong tin tram khac chi bao sb luong cot trong ma trn phan héi tao
chum duogc nén, va sb lugng c6t dugce chi bdo bdi cac truong phu s6 ot 16n hon
8.

Khéi xir 1y 1901 duoc tao cdu hinh dé thu duge, tir khung NDPA, RU ma CSI
can duge phéan hdi va/hodc sb lugng ¢t trong ma tran phan hdi tao chum dugc

nén.
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Theo cach nady, trudng thong tin tram tuong tng véi STA ¢ thé méi duge
thém vao fné khong thay ddi truong thong tin tram ma ban dau duoc bao gdbm
trong khung NDPA va tuong (mg v6i tram. Céc trudng phu thong tin bang thong
mdt phén trong hai trudng thong tin tram phéi hop dé chi bao RU nim trong
bing théng 16n hon 160 MHz va CSI cin duoc phan hoi. Trong trudng hop nay,
tram ¢6 thé dugc chi béo dé dinh 4m kénh c6 biang thong 16n hon 160 MHz, va
phan hdi béo céo tao chum dua trén két qua dinh 4m kénh, nhd d6 thuc hién
truyén dit liéu trong bang thong 16n hon va cai thién hi¢u suét truyén. Cac trudng
phu sb lugng cot trong hai trudng thong tin tram phéi hop d& chi bao sd lugng
¢6t 16n hon 8. Tram c6 thé dugc chi bao dé dinh 4m kénh c6 bang thong ¢ sb
lugng c6t 16n hon 8§, va phan hdi bdo cdo tao chum dya trén két qua dinh 4m
kénh, nhd d6 thuc hién truyén dir lidu trong nhiéu dong hon va cai thién hiéu
suét truyén.

Thiét bi truyén c6 thé 1a thiét b.i truyén thong hodc tram, hodc thiét bi truyén
c6 thé duge khai trién trong thiét bi truyén théng hodc trong tram. Khéi xir 1y
1901 ciia thiét bi truyén 1900 c6 thé 1a bd xi Iy, va khbi nhan 1902 clia thiét bi
truyén 1900 c6 thé 1a bo thu phét.

Cén hiéu ring mo ta lién quan cta phuwong phap truyén khung NDPA néu trén
ciing c6 thé ap dung cho thiét bi truyén 1900. Chi tiét khong duge mé ta lai &
day.

Fig.20 1a so do clia cAu tric cta thiét bi truyén theo phuong 4n thuc hién sang
ché. Thiét bi truyén bao gdm khéi xtr 1y 2001 va khdi nhan 2002.

Khdi nhan 2002 duoc tao cdu hinh dé nhan khung NDPA. Khung NDPA bao
g0m trudng thé thong béo dbi thoai dinh 4m, trudng thong tin tram dic biét, va
trudng thong tin tram. Truong thé thong bao dbi thoai dinh 4m bao gdm trudng
phu loai khung. Truong thong tin tram dac biét bao gém truong phu loai phu cua
khung. Truong phu loai khung chi bao rang khung NDPA khong phai 1a khung
HE NDPA ho#c khung NDPA dinh tim. Truong phu loai phu ctia khung chi bao
rang khung NDPA 1a khung NDPA EHT.

Khéi xtt Iy 2001 duoc tao cdu hinh dé thu duge truong phu loai khung va
trrong phu loai phu ctia khung tir khung NDPA, dé x4c dinh rang khung NDPA
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1a khung NDPA EHT.

Theo céch ndy, trudng phu loai khung va truong phu loai phu cia khung ddng
thoi chi bao ring khung NDPA 13 khung NDPA EHT. Khung NDPA EHT c6 thé
chi bdo RU nim trong bing thdng 16n hon 160 MHz va CSI can dugc phan hdi,
8 chi bao tram dé thim do kénh c6 bang thong 16n hon 160 MHz, va phan hdi
béo cdo tao chum dya trén két qué dinh 4m kénh, nh& 46 thuc hién truyén dix liéu
trong bang thong 16n hon va cai thién hiéu sut truyén. Khung NDPA EHT c6
thé con chi bao sb luong ¢t 16n hon &, dé chi bao tram dé tham do kénh c6 bing
théng c6 sb lugng cot 16n hon 8, va phan hdi bo cdo tao chim dua trén két qua
dinh am kénh, nhd d6 thuc hién truyén dit lidu trong nhidu dong hon va cai thién
hiéu suét truyén. Ngoai ra, trong truong hop nay, khung mdi khong can duoc
dinh nghia, va loai kha dung con lai trong khung MAC dugc st dung day dn,
nho d6 tiét kiém tai nguyén.

Thiét bi truyén c6 thé 12 thiét bi truyén thong hodc tram, hodc thiét bi truyén
¢6 thé duoc khai trién trong thiét bi truyén thong hodc trong tram. Khéi xtr Iy
2001 ciia thiét bi truyén 2000 c6 thé 1a bd xi 1y, vi khdi nhan 2002 cia thiét b
truyén 2000 c6 thé 1a b thu phat.

Cén hiéu ring mo ta lién quan ctia phuong phép truyén khung NDPA néu trén
cing ¢6 thé 4p dung cho thiét bi truyén 2000. Chi tiét khong duge mo ta lai &
day.

Phuong én thuc hién sdng ché con dé cap dén vat luru trir may tinh doc dugc.
Vat luu trit may tinh doc duge luu trir chuong trinh mdy tinh; va khi vat luu trir
mdy tinh doc dugc dugc thuc thi bing may tinh, cc chirc ning clia mdt trong
cac phuong 4n thyc hién phuong phéap néu trén duge trién khai.

Phuong an thyuc hién sdng ché con dé cap dén san pham chuong trinh may
tinh. Khi sén phém churong trinh may tinh dugc thyc thi béng may tinh, céc chire
ning cia mot trong cdc phuong an thuc hién phuong phép néu trén duge trién
khai.

Phuong an thyc hién séang ché con dé cap dén bo xir Iy. Bo xtr ly dugc tao
cAu hinh dé thuc hién cac bude ma co thé duoc thyuc hién bang AP theo mot trong

cac phuong 4n thyc hién phuong phép néu trén, hodc duge tao céu hinh dé thue
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hién céac budc ma co thé dwoc thuc hién béng STA theo mét trong céc phuong
4n thue hién phuong phap néu trén. Trong qua trinh thyc hién cac phuong phap
ndy, qué trinh gt thong tin néu trén va qua trinh nhén thong tin néu trén trong
cac phuong phép néu trén co6 thé duoc hiéu 14 qué trinh xuét ra thong tin néu trén
bang b xit Iy va qua trinh nhan thong tin dAu vio néu trén bang bo xir Iy. Cu thé
14, khi xuét ra thong tin, b xir ly xuét thong tin ra by thu phat, sao cho bd thu
phét truyén thong tin. Ngoai ra, sau khi thong tin dugc xuét ra boi bo xir 1y, qué
trinh khac c6 thé con can duge thuc hién trén thong tin trude khi thong tin t6i bo
thu phét. Tuong tu, khi bd xtr Iy nhén thong tin d4u vao, bo thu phét nhén thong
tin va nhap thong tin vao b xit ly. Ngoai ra, sau khi bd thu phat nhén thong tin,
qua trinh khéc ¢6 thé can duoc thuc hién trén thong tin triede khi thong tin dugc
dua vao b xur ly.

Trong truong hop nay, @8i v6i cac hoat dong ching han truyén, giri, va nhan
lién quan dén bd xur ly, néu khong cé 1énh cu thé, hoic néu céac hoat dong nay
khong xung dot véi chire ndng thuc hodc 16gic bén trong cia cac hoat dong nay
trong cac phan mo ta lién quan, cac hoat dong nay ¢6 thé dugc hiéu tong quét
hon nhu 13 cac hoat dong chéng han xuit, nhan, va nhip vao cla bd xu ly, thay
vi cac hoat dong, chéng han truyén, gtri, va nhan dugc thyc hién truc tiép béng
mach tin sb v tuyén va anten.

Theo qué trinh trién khai cu thé, bd xir Iy ¢6 thé 1a bo xir Iy duoc tao cAu hinh
dac biét dé thuc hién cac phuong phép nay, hodc bd xit 1y, challng han, bd x ly
da nang, dugc tao cAu hinh dé thyuc hién cac 1énh may tinh trong b nhé dé thuc
hién céc phuong phap nay. Bd nhé 6 thé 1a bd nhé bét bién (non-transitory)
ching han bd nhé chi doc (read-only memory, ROM). B§ nh¢ va bo xir Iy ¢6 thé
duoc tich hop trén cung chip, hodc ¢é thé dugc dit riéng ré trén céc chip khac.
Loai bd nhé va cach dit bd nhé va bd xir ly khong bi gidi han theo cac phuong
an thuc hién sang ché.

Phurong an thyc hién sang ché con dé cap dénhé théng chip. Hé théng chip
bao gém bo xir ly va giao dién, va dugc tao cAu hinh d& hd tr¢ bd phana truyén
thong khi thyc hién chirc nang lién quan dén AP hoic tram theo mot trong céc

phuong 4n thyc hién phuong phép néu trén, ching han, x4c dinh hodc xu Iy it
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nhét mot trong dir lidu va thong tin trong phuong phap néu trén. Theo thiét ké
kha thi, hé théng chip con bao gém bd nhé. B6 nhé dugce tao cAu hinh d& luu trix
thong tin va dir liéu can cho thiét bi truyén thong. Hé théng chip c6 thé bao gdm
chip, hodc co thé bao gdm chip va linh kién roi rac khéc.

Theo khia canh thir mudi tdm, phuong 4n thuc hién sang ché dé cap dén thuc
thé chirc nang. Thuc thé chirc ning dugc tao cAu hinh d thyc hién phuong phap
truyén khung NDPA néu trén.

Cn hiéu thém ring “thtr nhat”, “thir hai”, “thit ba”, “thr tu”, va cac sd khéc
trong ban mo ta chi dugc st dung dé phén biét nham d& mé ta, va khong duogc
hiéu nhu 13 giéi han & pham vi cla sang ché.

Can hiéu rang cum tir “va/hodc” trong ban md ta s& mo ta chi mdi qua hé lién
két d& mo ta cac dbi trong duoc lién két va bidu dién viéc ba méi quan hé c6 thé
tdn tai. Chang han, A vi/hodc B ¢ thé bidu dién ba trudng hop sau: Chi A tdn
tai, caAldn B tdn tai, va chi B tdn tai. Ngoai ra, ky tu “/” trong ban mo ta thuong
chi bdo mdi quan hé “hodc” gitta cac d6i trong lién két.

Can hiéu ring cac s thlr tu cla cdc qua trinh néu trén khong phai 1a thu tu
thuc thi theo c4c phuong an thyc hién khic nhau cua sang ché. Cac tha tr thl_xc
thi clia c4c qué trinh cAn dugc x4c dinh dya trén cc chirc ndng va 1dgic bén trong
cta cac qua trinh, va khong dugc hidu nhu 12 gi6i han bt ky & céc qua trinh trién
khai cua cac phuong 4n thuc hién sang ché.

Ngudi c6 hidu biét trung binh trong linh vuc c6 th8 hiéu ring cac khéi va cac
bude thudt toan trong céc vi du duge md ta dya vao cac phuong an thuc hién
sang ché c6 thé dugc trién khai bang phin cing dién tir hodc két hop clia phan
mém mady tinh va phan cimg dién tir. Liéu cac chirc nang ndy c6 duge thuc hién
bing phan cimg hozc phéan mém tly thudc vao céac Gng dung cu thé va cac rang
budc thiét ké ctia cac giai phéap k¥ thuét. Nguoi co hiéu biét trung binh trong linh
vue c6 thé st dung cac phuong phéap khac nhau d2 thue hién cac chtc nang dugce
mé ta cho mdi tng dung cu thé, ma khong duge xem xét réng viéc trién khai
virot qué pham vi cua sang ché.

Ngudi ¢ hiéu biét trung binh trong linh vuc ¢6 thé hidu rd rang, dé mo ta

ngn gon va thuén tién, doi v6i qua trinh lam viée chi tiet, hé thong, thiét bi, va
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khdi néu trén, tham khao qué trinh tuong Gng theo cdc phuong 4n thuc hién
phuong phap néu trén, va chi tiét khong dugc mo ta lai & day.

Theo vai phuong &n thuc hién sdng ché, can hiéu réng hé théng, thiét bi, va
phuong phép néu trén ¢o6 thé dugc trién khai theo cac cach khac. Chéang han, thiét
bi dugc md ta theo cac phuong 4n thuc hién chi 1a vi du. Chéng han, viéc phan
chia thanh c4c don vi chi 13 phan chia chic ning 1ogic va co thé 13 phéan chia
khéc khi trién khai thuc. Chang han, cac don vi hodc céc thanh phé‘ln c6 thé duoc
két hop hodc tich hop vao hé théng khéc, hogc mot sé d4u hiéu c6 thé bi bd qua
hodc khong duoc thuc hién. Ngoai ra, ghép nbi quan lai duge hién thi hodc dé
cap hoic cac ghép nbi truc tiép hodc cac két ndi truyén thong c6 thé dugc trién
khai qua mét sb giao dién. Cac ghép ndi khong truc tiép hodc cac két ndi truyén
thong gitta céc thiét bj hodc cac khdi c6 thé duge trién khai & dang dién, co khi,
hoac cac dang khac.

Céc don vi dugc mo6 ta dudi dang cac phan riéng 18 ¢6 thé hozc khong thé
riéng 1€ vé mit vat Iy, va céc phén duoc hién thi duéi dang céc khéi c6 thé hoic
khong thé 13 cac don vi vat Iy, va c6 thé dugc dit & mot dia diém, hodc c6 thé
duoc phén tan trén cac don vi mang. Mot sb hodc tit ca cac don vi ¢6 thé duoc
chon 1€ thudc vao céc yéu clu thue dé dat dugce cac muc dich cia céc giai phép
theo cac phurong 4n thuce hién.

Ngoai ra, cac khdi chirc ning theo cac phuong an thue hién sang ché c6 thé
dugc tich hop vao mot khdi xtr 1y, hodc mébi khdi trong céc khéi c6 thé ton tai
‘d6c 1ap v& mit vat Iy, hodc hai hodc nhiéu khéi duge tich hop vao mot khoi.

Khi céc chire nang duoc trién khai & dang khéi chire nang phin mém va duoc
bén hodc st dung 1am san phdm doc 1ap, céc chire nang c6 thé dugc luu trit trong
vat Iuu trit may tinh doc dugc. Dya trén hiéu biét nay, cac giai phap k¥ thuit ctia
sang ché chu yéu, hodc mot phan déng gbp vao cong nghé da biét, hodc mdt sb
giai phéap k¥ thuat c6 thé dugc trién khai & dang san phidm phin mém mdy tinh.
San phim phan mém mdy tinh duge luu trit trong vat luu trit, va bao gdm vai
1énh d4 ra 1énh may tinh (c6 thé 1a mdy tinh c4 nhan, may chu, hogc thiét bi mang)
thuc hién tAt ca hoic mot sb budc cia cac phuong phap dugc mo ta theo céc

phuong 4n thuc hién sdng ché. Phuong tién luu trit néu trén bao gbém: phuong
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tién bét ky c6 thé luwu trit ma chuong trinh, ching han 4 nhé nhanh USB, dia cing
théo duge, bo nhé chi doc (Read-Only Memory, ROM), by nhé truy nhap ngau
nhién (Random Access Memory, RAM), dia tir, hodc dia quang.

Trinh tu cta cac bude ciia phuong phép theo cac phuong 4n thuc hién sdng
ché ¢6 thé dugc diéu chinh, két hop, va x6a dya trén yéu cAu thue.

Céc modun trong thiét bi theo cac phuong an thyc hién sing ché c6 thé duge
Két hop, phén chia, va x6a dya trén yéu cau thuec.

Két luan, cac phuong 4n thyuc hién néu trén chi nhim mo ta c4c giai phéap k¥

thuat cia sang ché, ma khong nhdm gi6i han sang cheé. Méc du sang ché dugc

md ta chi tiét dira vao cac phuong 4n thyc hién néu trén, song ngudi c6 hicu biét

trung binh trong linh vuc can hicu rang cac cai bién v6i cdc giai phap k¥ thuat
duge md ta theo cac phuong an thuc hién néu trén hodc cac thay th€ trong duong
véi mot s6 dau hiéu k¥ thudt ciia nod van c6 thé duge thuc hién, ma khong xa roi

pham vi ctia c4c giai phap kg thuat theo cdc phuong én thuc hién sang ché.
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YEU CAU BAO HO

1. Phuong phép truyén khung thong bao goi dir liéu rong (null data packet
announcement, NDPA) bao gém cac buéc:

tao khung NDPA, trong d6 khung NDPA bao gbdm trudng thong tin tram,
trong d6 truong thong tin tram bao gbm truong phu dinh danh lién két
(association identifier, AID) va truong phu thong tin mot phan bing thong, trong
d6 trudong phu AID chi bao AID cua tram va truong phu thong tin mét phan bing
thong bao gdm chi s6 chi bao don vi tai nguyén (resource unit, RU), trong dé chi
sb chi bao RU chi bdo RU trong toan bd bang thong twong tmg véi khung NDPA
va ma tram can phan hdi thong tin trang thai kénh cho né; trong d6 d6 chi tiét
ctia RU duogc chi bdo béi chi sb chi bso RU bao odm it nhit mot trong RU 242-
tone, RU 484-tone hodc RU 996-tone; Va‘lltruyén khung NDPA.
2. Phuong phép theo diém 1, trong d6 RU 1a RU 484-tone, va trong d6 céc chi
s chi bao RU khéac nhau chi béo cac vi tri khac nhau cda RU 484-tone trong
320MHz.
3. Phuong phéap theo diém 2, trong d6 RU 484-tone twong tng véi bang thong
40MHz, trong d6 chi sb chi bdo RU 1a mot trong tdm chi s6 chi bao RU khac
nhau, va trong do tdm chi s6 chi bao RU khac nhau 14n luot chi bao tdm doan
40MHz trong 320 MHz theo thir ty ting dan cua tan sb.
4. Phuong phép theo diém 1, trong d6 RU 1a RU 996-tone, va trong d6 cic chi
s chi bao RU khéac nhau chi béo céc vi tri khac nhau ctia RU 996-tone trong
320MHz.
5. Phuong phép theo diém 4, trong d6 RU 996-tone twong Gng v6i bang thong
80MHz, trong do6 chi sb chi bao RU la mdt trong bdn chi sb chi bdo RU khac
nhau, va trong do bbn chi s6 chi bao RU khéac nhau lan lugt chi bao bdn doan
80MHz trong 320 MHz theo thtr tu ting dan cia tan sd.
6. Phuong phép theo diém 1, trong d6 RU 1a RU 484+996-tone, trong d6 céc chi
sd chi bdo RU khac nhau chi b4o cac vi tri khic nhau cia RU 484+996-tone
trong bang thong 160MHz, 87 va trong d6 bang thong 160MHz 1a 160MHz thp
nhat ciia 320MHz hoic bing thong 160MHz 1a 160MHz cao nhat cia 320 MHz.
7. Phuong phép theo diém 1, trong d6 RU 1a RU 2*996-tone, va trong d6 céc chi
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sb chi bao RU khéc nhau chi bdo céc vi tri khac nhau ciia RU 2*996-tone trong
320 MHz;

trong ¢6 RU 2*996-tone twong tng v6i bang thong 160MHz, trong d6 chi sb
chi bdo RU 12 mot trong hai chi sé chi bao RU khac nhau, va trong d6 hai chi sb
chi bao RU khac nhau 14n luot chi bao hai doan 160MHz trong 320MHz theo
thir tr ting dan cia tan s6.
8. Phuong phap theo diém 1, trong d6 RU 12 RU 3*996-tone, trong d6 chi s6 chi
bdo RU la mot trong bdn chi sb chi bao RU khac nhau, va trong d6 bdn chi sb
chi bdo RU khéc nhau chi bdo cac vi tri khac nhau cua RU 3*996-tone trong
320MHz.
9. Phuong phép theo diém 1, trong d6 chi sb chi bao RU bao gbém phén chi bao
mién tin s& va phén chi bao RU, phén chi bao mién tin sb chi bio khoang mién
tAn sd trong d6 dit RU, va phan chi bdo RU chi bdo RU.
10. Phuong phép theo diém 1, trong d6 trudng phu thong tin mot phan bing
thong bang chin bit.
11. Phuong phap theo diém 1, trong d6 khung NDPA con bao gdm tru&ng thé
hoi thoai tham do, truong thé hdi thoai thdm do bao gém truong phu loai khung
chi béo ring khung NDPA 1a khung NDPA c6 thong luong cuc cao (extremely
high throughput, EHT).
12. Phuong phap truyén khung thong béo géi dit liéu rong (null data packet
announcement, NDPA) bao gdm céc budc:

nhéin khung NDPA, trong d6 khung NDPA bao gbm trudng thong tin tram,
trong d6 truong thong tin tram bao gbm trudng phu AID va truong phu thong tin
mdt phan bang thong, trong d6 trudng phu AID chi bdo AID clia tram va trudng
phu thong tin mot phin bing théng bao gbm chi s6 chi bao RU, trong d6 chi s6
chi b4o RU chi bdo RU trong toan bd bang thong tuong tmg véi khung NDPA
va ma tram can phan hoi thong tin trang thdi kénh cho nd; trong d6 do chi tiét
RU dugc chi bdo béi chi sb chi bao RU bao gbm it nhét mét trong RU 242-tone,
RU 484-tone hodc RU 996-tone; va thu dugce tir khung NDPA, RU ma thdng tin
trang thai kénh can duoc phan hdi cho nd.

13. Phuong phép theo diém 12, trong d6 RU 1a RU 484-tone, va trong d6 céc chi
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sb chi b4do RU khac nhau chi b4o céc vi tri khac nhau ctia RU 484-tone trong 320
MHz.

14. Phuong phép theo diém 13, trong d6 RU 484-tone twong tmg v6i bang thong
40MHz, trong d6 chi sé chi bdo RU 1a mot trong tam chi s& chi bao RU khac
nhau, va trong d6 tdm chi s6 chi bao RU khéc nhau 14n luot chi bdo tdm doan
40MHz trong 320MHz theo th tu tdng dan cua tan sb.

15. Phuong phép theo diém 12, trong d6 chi s6 chi bao RU bao gbm phén chi
bao mién tin sb va phan chi bao RU, phan chi béo mién tin sé chi bdo khoang
mién tAn sb trong d6 dit RU, va phan chi bdo RU chi bao RU.

16. Phuong phép theo diém 12, trong d6 trudng phu thong tin mot phan bang
théng bang chin bit.

17. Phuong phép theo diém 12, trong d6 khung NDPA con bao gdm trudng thé
hoi thoai thim do, truong thé hdi thoai thdm do bao gém trrong phu loai khung
chi bao rang khung NDPA 13 khung EHT NDPA.

18. Thiét bi truyén thong bao gdm bd xir Iy va bd nhé, trong d6 bd nhd duge tao
chu hinh @8 Iuu tri cac 1énh; va khi bo xit Iy chay c4c lénh, thiét bi truyén thong
c6 thé thuc hién phuong phép theo diém bat ky trong sb cac diém tir 1 dén 17.
19. Vit ghi may tinh doc dugc, trong d6 vat ghi mdy tinh doc dugc luu trix cac
1énh mdy tinh, va cac 1énh may tinh ra 1énh bd phén truyén thong thuc hién
phuong phép theo diém bét ky trong sb cac diém tir 1 dén 17.
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