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Linh vue k§ thuat dwoc dé cap

Sang ché dé cap dén k¥ thuat truyén thong, va cu thé 1a, dé cap dén cac
phuong phap gt va thu khung radio va thiét bi.
Tinh trang ky thuat ctia sang ché

Pa hop phan chia theo tan sb truc giao (Orthogonal Frequency Division
Multiplexing, viét tit 1a OFDM) 1a céch truyén co ban trong truyén thong khong
day hién thoi, va duoc img dung rong rii cho cac hé théng truyén thong khong
day chéng han nhu LTE, WiMAX, va WiFi. Ngoai ra, OFDM con dugc tng
dung cho viéc truyén mang ¢d dinh, vi du, cac cach truyén chéng han nhu soi1
quang, diy xoan ddng, va day cap. Nguyén ly co ban cia OFDM la nhu sau:
Khoang cach song mang con dugc nén t6i gid tri nho nhét trong dai cho phép
cua tinh tryc giao song mang con. Mit khac, didu nay c6 thé dam bao rang nhiéu
duong dan song song ma khong gy nhidu cho nhau duoc tao nén; mat khac,
didu nay c6 thé nang cao hiéu sut tmg dung tan s6 cia hé thong.

Ngoai ra, bdi vi OFDM c6 dic tinh néu trén, néu cic song mang con cla
OFDM ma khong giy nhiéu cho nhau duoc cép phat dén nhiéu ngudi dung, su
truy cép hodc truyén dit lidu cua nhiu ngudi dung c6 thé duoc thuc hién bang
cach stt dung OFDM. Cach nay dugc goi la da truy cap phan chia theo tan sb
truc giao (Orthogonal Frequency Division Multiple Access, viét tit 1a OFDMA).
Theo cach OFDMA, phuong tién gui dit liéu ma dAu truyén gui, dén nhiéu dau
thu két hop véi cac song mang con/cac kénh con twong Gmg véi cac dau thu, dix
lidu ctia cac ddu thu bang cach sit dung céc song mang con/cac kénh con. Theo
cach giri OFDMA, dit liéu trén cac song mang con/cac kénh con can phai duoc
giri dong bd. Dit lidu cla ngudi ding duy tri tryc giao bang cach st dung cac
soéng mang con/cac kénh con cia nguoi dung trong subt khoang thoi gian gl
dbng bd. OFDMA c6 thé 1ap lich linh hoat va thuan tién cho nhiéu ngudi ding
d8 thuc hién viéc truyén ddng thoi, va diu nay giap st dung OFDMA dé thyc
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hién hiéu qua phan tap nhiéu ngudi dung. Ngoai ra, OFDMA ¢6 thé hd tro thuan
tién nhiéu kénh con gian doan, va do do, OFDMA c6 thé st dung hiéu qua hon
dai tn sb tréng.

Tuong tu, ddi v6i cach hd tro viée truyén nhidu ngudi ding bang cach sk
dung céc kénh song song, nhiéu nguoi dung da dAu vao da dau ra (Multiple
User-Multiple Input Multiple Output, viét tat 1a MU-MIMO) su dung chidu
khong gian dé thuc hién cac kénh song song, va duoc dua ra cho nhiéu ngudi
dung lam phuong phap truyén. Tuy nhién, theo cach nay, ddu truyén (duong
xubng, DL MU-MIMO) hodc du thu (dwong 1én, UL MU-MIMIO) can phai co
tAt ca hodc mot $6 thong tin kénh; noi cach khac, dau thu khong thé thu nhan
dng nhidu tin hidu hiéu qua bing cach gidi diu bién, va do do, truyén 13i. Ddi
v6i DL MU-MIMO, déu truyén sir dung thong tin trang thai kénh (Channel State
Information, viét tat 1a CSI) dé tao nén chum truyén, va nhiéu dong khong gian
dugc phan biét & ddu truyén. D1 véi UL MU-MIMO, ddu thu can s dung
thong tin trang thai kénh dé tao nén chum thu, va nhiéu dong khong gian duoc
phan biét ¢ dau thu. Cu thé 13, d6i véi DL MU-MIMO, theo thir tu ma dau
truyén co thé thu nhan thong tin trang thai kénh, dAu truyén can phai gui day
huéng dan, sao cho nhiéu dau thu danh gia kénh, va phan hdi thong tin trang thai
kénh duoc danh gia dén dau truyén.

Mit khéc, dic tinh ddy cia LAN khong ddy (Wireless LAN, viét tat 1a
WLAN) la phuong phap truyén dit liéu theo don vi ctia khung (frame - khung).
Nghfa 14, cdu tric khung ma co thé thyc hién day di viée st dyng ddc tinh cta
OFDMA duogc yéu cAu, dé thuc hién viée truyén hi¢u qua cao.

Ban chit k§ thuit cia sing ché

Céac phuong an cua sang ché d& xuat phwong phép truyén khung radio, aé
khéc phuc cac nhuoc diém trong k¥ thuat truge do, va nang cao hiéu suit cta
viéc truyén khung radio.

Mot khia canh clia sang ché d& xuit phuong phap gui khung radio, bao

gdm cac bude: tao, boi dau truyeén, khung radio, ma & do khung radio bao gom
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mot hoac nhiéu truong thong tin tram, do dai cua mdi truong thong tin tram la
2K byte, ma 6 do K 1a s6 tu nhién, va gia tri cta bit B16j+11 trong mdi trudng
thong tin tram duoc thiét dat 1a 1, ma & do6 j=1, 2, 3, ..., K-1; va gui khung
radio.

Tuong tu, theo khia canh khac cua sang ché phuong phap giri khung radio
bao gdm céc budc:

tao, boi dau truyén, khung radio, ma ¢ d6 khung radio bao gém mot hoac
nhidu truong thong tin tram (cac trudng thong tin STA), do dai ctia mdi trudng
thong tin tram 1a 2K byte, ma ¢ do K la s6 tu nhién chéng hannhu 1,2, 3, ..., va
gia tri cda bit B16j trong mdi trudong thong tin tram duoc thiét dat 1a 1, ma & do
=1,2,3, ..., K-1;va

gui khung radio.

Theo cach twong g, phuong phap thu khung radio duoc dé xuét, bao gom
cac buoc:

thu khung radio, ma ¢ d6 khung radio bao gdm mot hodc nhiéu trudng
thong tin tram, d¢ dai cua mdi trudng thong tin tram 1a 2K byte, ma § d6 K 1a 56
ty nhién, va gia tri cua bit B16j+11 trong mdi trudng thong tin tram duogc thiét
datlal,ma 6 doj=1,2,3,...,K-1;va

phan tich khung radio, va thuc hi¢n xir 1y theo gia tri ciia bit B16j+11.

Tuong tu, phuong phap thu khung radio bao gdm céc budc:

thu khung radio, ma ¢ d6 khung radio bao gdm mdt hodc nhidu truong
thong tin tram (c4c truong thong tin STA), d6 dai cua mdi truong thong tin tram
14 2K byte, ma & d6 K 1a sb tu nhién chang han nhu 1,2, 3, ..., va gia tri cla bit
B16;j trong mdi trudng thong tin tram duoc thiét dat 1a 1, ma ¢ do j=1, 2, 3, ...,
K-1;va

phan tich khung radio, va thuc hién xt 1y theo gia tri cua bit B16j.

Theo cach tuwong Umg, cidc phuong 4n cua sang ché con dé xuét thiét bi
dung dé thuc hién cac phuong phap néu trén, chéng han nhu chip, tram, hoac

diém truy cap.
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M5 ta vin tit cic hinh vé

Dé md ta cac giai phap k¥ thuat trong cac phuong an cua sang ché hoic
trong k¥ thuét truéc do ro rang hon, phan dudi day md ta vén tit cac hinh vé&
kém theo duoc yéu cau dé mo ta cac phuong dn hodc ky thudt trudce do. RS rang
I3, céc hinh v& kém theo trong phin mb ta dudi ddy the hién mot vai phuong an
cia sang ché, va ngudi o trinh do trung binh trong linh vuc k¥ thudt twong ung
c6 thé vAn suy ra cac hinh vé& khac tir cac hinh v& kém theo nay ma khong can
phai nd luc séng tao.

Fig.1 1a so dd cAu tric gian lugc cua hé théng theo mdt phuong an clia sing
ché;

Fig.2 14 hinh v& gian lugc cua quy trinh phan hdi thong tin trang thai kénh
ctia nhiéu ngudi dung;

Fig.3 1a hinh v& gian lugc cia dinh dang cia khung NDPA;

Fig.4 1 hinh v& gian lugc cua quy trinh truyén OFDMA/MU-MIMO dudng
1én;

Céc hinh vé& tix Fig.5 dén Fig.9 1a cc hinh v& gian luoc cua cac dinh dang
uu tién ctia khung NDPA;

Fig.10 12 hinh v& gian luoc cta dinh dang uu tién cta khung kich hoat; va

Fig.11 va Fig.12 1a cac hinh v& gian luoc riéng biét cua thiét bi dung dé
thuc hién cac phuong an cua sang ché.
M0 ta chi tiét sang ché

Pé 1am cho cac muc dich, cic giai phap k¥ thuat, va cac loi ich cua cac
phuong an cua sang ché 16 rang hon, phan dudi ddy mo ta ro rang cac giai phap
k¥ thuat trong cac phuong an cua sang ché dua vao cac hinh v& kém theo trong
cac phuong an cua sang ché. R6 rang 13, cac phuong an duge mo ta chi la mot 5O
ma khong phai la tt ca cac phuong 4n cla sang ché. T4t ca cac phuong an khac
thu dugc bdi ngudi ¢é trinh do trung binh trong linh vuc k¥ thuat twong tmg dua
vao cic phuong an cua sang ché ma khong can phai nd lyc sang tao s& nam

trong pham vi bao hd cta sang ché.
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Dinh nghia céc tu viét tit/chir viét tit va cac thuat ngt chinh:

L-XXX Legacy XXX Field Truong Legacy XXX
SISO Single Input Single Output Mot dAu vao mot dau ra
OFDM Orthogonal Frequency Division Multiplexing

Da hop phan chia theo tan sd truc giao

WLAN Wireless Local Area Networks Mang vung cuc bo khong
day

CP Cyclic prefixing Tién t6 vong

STF Short Training Field Trudng huéng din ngin

LTF Long Training Field Trudng hudng dan dai

SIG Signal Field Truong tin hiéu

VHT Very High Throughput ~ Thong luong rat cao

HE Highly efficient Hiéu suit cao

PHY Physical (Lop) vat ly

MAC Medium Access Control (Lop) diéu khién truy cép

phuong tién

MCS Modulation and Coding Scheme  So dd diéu bién va ma
hoa

SINR Signal to Interference Noise Ratio Ty 1¢& tin hi¢u trén
nhiéu

BCC Binary Convolution Code Ma chap nhi phan

CRC Cyclic Redundancy Code Cyclic Redundancy Code

STA Stations Tram

AP Access Point Diém truy cp

MU-MIMO Multi-User Multiple Input Multiple Output Nhiéu

ngudi dung da dau vao da dau ra

GID/Group ID  Group Identification Ky hiéu nhan dang nhom
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OFDMA Orthogonal Frequency Division Multiple Access Da truy

cap phan chia theo tan sb truc giao

WLAN Wireless Local Area Network Mang ving cuc bo khong day

NSTS Number of Space-Time Stream S ludng khong gian-thoi
gian

STBC Space Time Block Coding M4 héa khdi theo thoi gian
khong gian

BF Beamforming Tao chum

LDPC Low Density Parity Check M3 kiém tra chdn 1¢ mét
do thap

DL Downlink Pudng xudng

UL Uplink Duong 1én

SIFS Short Inter-Frame Space Khoang cach lién khung ngan

NDP Null Data Packet Goi dit liéu trong

NDPA Null Data Packet Announcement Thong bao goéi dir li€u
tréng

BF Beamforming Tao chum

Nhu duoc thé hién trén Fig.1, Fig.1 1a so dd chu tric gian lugc cua mang
ving cuc bd khong ddy WLAN. WLAN bao gdm tram truy cdp hoac diém truy
cap 101, va mot hoac nhiéu tram 102. Dya vao Fig.2, Fig.2 13 hinh v€ gian luoc
cua quy trinh phan hdi thong tin trang thai kénh cia nhiéu nguoi dung. AP gl
lien tuc NDPA (thong bao g6i dit liéu tréng) va NDP (goi dit lidu tréng). Pau thu
danh gia thong tin trang thai kénh theo sy chi bao cua NDPA va LTF (truong
hudéng din dai) cua NDP, tao ra khung thong bao tao chum (Beamforming
Report, viét tit 1a BF Report), va phan hoi thong tin trang thai kénh dugc danh
gia dén AP (diém truy cap). Trong quy trinh phan hoi, AP gui cdc khung tham do
thong bao tao chum (BF Report Poll) dé truy van cac STA (tram) duoc chi bao
trong NDPA tung cai mot, dé thu nhan cac thong bao BF tur cac STA nay.
Phuong phap truy van mot-mot nay gy ra chi phi tuong dbi 16n. Ngoai ra, dinh

_7-



35057

dang hién thoi cia khung NDPA dugc thé hién trén Fig.3.

Pé 1am giam chi phi, nhu dugc thé hién trén Fig.4, Fig.4 1a hinh v& gian
luoc cta quy trinh truyén OFDMA/MU-MIMO duong 1én. UL OFDMA dugc
dua vao quy trinh dé thuc hién viéc truyén song song cac thong bao BF cua
nhiéu nguoi ding. Tuy nhién, UL OFDMA yéu ciu khung kich hoat (Trigger
Frame) dé thuc hién viéc déng bd va sy chi bdo cia thong tin chéng han nhu su
cap phat tai nguyén duong lén.

bic tinh cia OFDMA duoc dua vao chuin thé hé tiép theo chang han
802.11ax, va STA c6 thé cAn phai do thong tin cta (cac) kénh cuc bd in toan bo
d6 rong dai thn. Do do, AP c6 thé chi béo, trong khung NDPA, thong tin do rong
dai tin ma STA cin phai do, va phan thong tin ndy c6 thé dugc chi bao bdi bit
m¢ rong. Tuy nhién, phan thong tin nguoi ding trong khung VHT NDPA hién
thori chi c6 16 bit, va 16 bit déu mang thong tin hiru ich. Do d6, theo chuan
802.11ax, khung radio (ching han nhu khung HE NDPA) tuén theo chuin
802.11ax can phai thyc hién viéc truyén hiéu qua cao, bﬁmg cach sir dung dac
trung cia OFDMA.

MOt phuong 4n cua sang ché @& xuit phuong phap gui khung radio, bao
gdm cac budc:

tao, boi dau truyén, khung radio, ma ¢ d6 khung radio bao gém mot hoac
nhidu truong thong tin tram, cac truong thong tin STA, do dai cua mdi truong
thong tin tram 1a 2K byte, ma & d6 K 1a s6 ty nhién chang han nhu 1,2, 3, ..., va
gia tri cua bit B16j+11 trong mdi truong thong tin tram duoc thiét dat1a 1, ma &
doi=1,2,3,...,K-1; va

giri khung radio. Trong phuong 4n, bit quan trong nhét trong truong thong
tin tram nam & phia bén phai.

Trong giai phap tuong ty, bit quan trong nhét trong truong thong tin tram
c¢6 thé nim & phia bén trai. Tuong tu, trong trudong hop nay, phuong phap guri
khung radio dugc d@ xuét, bao gdm cac budc:

tao, béi dau truyén, khung radio, ma ¢ d6 khung radio bao gdm:
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mot hoac nhiéu truong thong tin tram, trudng thong tin STA, do dai cua
mdi truong thong tin tram la 2K byte, ma ¢ do K 1a sd tw nhién chang han nhu 1,
2,3, ..., va gia tri cia bit B16j trong mdi trudng thong tin tram duoc thiét dat 1a
l,masdoj=1,2,3,...,K-1;va

gui khung radio.

Trong vi du cu thé, khung radio 1a khung NDPA hodc khung kich hoat, va
dic biét 1a khung NDPA hodc khung kich hoat véi cAu tric dit lidu tuan theo
chuin 802.11ax. Vi du, khung NDPA hoic khung kich hoat c6 thé dugc dé cap
dén 1a HE NDPA hoic kich hoat HE.

Bing cach st dung cAu trac khung néu trén, ¢ phia thu, sau khi thu khung
radio, tram tuan theo chuén 802.11ax phan tich khung radio va thyc hién quy
trinh xt 1y sau do. D&i v6i tram chang han nhu VHT STA ma khong tuén theo
chudn 802.11ax, tram thiét dat mdi truong thong tin STA dén 2 byte theo mac
dinh. Tram doc dAu tién truong thong tin AID12, va tiép tuc doc 2 byte tiép theo
néu gia tri doc khong so khép véi AID cua tram. Tram khong thu nhan, tir 4 bit
sau do, théng tin dugc gui dén tram, cho dén khi gia tri doc so khdp voi AID cla
tram. Khi phan tich khung, VHT STA cho phép xac dinh, dua vao gia tri cua bit
B16j+11 hodc gia tri cta bit B16j, truong thong tin STA khong mang thong tin
lién quan cia VHT STA. Nghia la, boi su chi bao réng bit & vi tri trude do 1a 1,
VHT STA xac dinh rang truong thong tin STA khong mang thong tin cua VHT
STA. Do d6, VHT STA c6 thé khong con tiép tuc xu 1y truong thong tin STA.
(Piéu nay dugc md ta chi tiét trong vi du dudi day.)

HE NDPA duoc st dung nhu mdt vi du dudi day dé mo ta chi tiét.

Vidu I:

Pau truyén tao ra khung HE NDPA. Khung HE NDPA bao gbm n trudng
thong tin STA, va n la sé tw nhién. Mdi truong théng tin STA bao gdm hodc
mang ba truong: truong ky higu chi bao két hop (AID12), truong loai phan hdi
(Feedback Type — loai phan hdi), va chi s6 cua truong cot (Nc index — chi sd

Nc), va c¢6 thé con bao gdm hodc mang truong khac, vi du, mot trong sO hodc sy
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két hop bit ky cia cac truong ching han nhu chi s6 cua truong hang (Nr index —
chi s& Nr), truong thong tin s6 ma3, sb luong cac song mang con trong trudng
nhom (grouping Ng), va trudng thong tin d6 rong dai tan cuc bd (partial BW
info — thong tin BW cuc bd).

Dua vao Fig.5, Fig.5 la hinh v& gian luoc cua khung HE NDPA. Mbi
trudng thong tin STA ctia khung HE NDPA trong vi du trén Fig.5 1a 4 byte. DPé
dé dang mo ta, 12 bit phia trudc cia cc byte thir ba va thir tu trong mdi trudng
thong tin STA dugc dat tén 1a truong thong tin thi nhét. Cu thé 13, gia tri & bit
quan trong nhét cua truong thong tin tha nhit duoc thiét dit 1a 1 chang han. Bit
thir 28 (hodc duoc d& cap dén 1a B27) cua mdi truong thong tin STA dugc thiét
dat 1a 1 (khi bit quan trong nhéAt nam ¢ phia bén phai). Khi bit quan trong nhét
nam & phia bén trai, bit quan trong nhét cua truong thong tin thi nhat 12 bit thi
17 (B16). 11 bit con lai trong truong thong tin thir nhat o thé mang thong tin
khac, chéng han nhu mdt hoac nhiéu loai thong tin trong truong chi s6 Nr,
trrong thong tin s6 ma, truong Ng nhom, hodc trudong thong tin BW cuc bo.

Khi VHT STA thu va phan tich khung HE NDPA, theo 1y thuyét VHT STA
mong mudn trudng thong tin thu nhit 13 truong AID12. Tuy nhién, trong
phuong an nay cua sang ché, bit quan trong nhét (Maximum Significant Bit, viét
tat 14 MSB) trong truong thong tin thi nhét dugc thiét dat 1a 1. Theo cach nay,
khi VHT STA phén tich truong thong tin thi nhét, gia tri cla trudng thong tin
th@ nhat 16n hon hodc bang 2048. Tuy nhién, gia tri gi¢i han cua AID cho VHT
STA nén tir 1 dén 2007. Do d6, n6 hoan toan chi bao dén VHT STA rdng truong
thong tin thir nhét khong phai trudng AID12, va VHT STA khong can phai tiép
tuc xu Iy thong tin, nho d6 ngan chan su xac dinh sai boi VHT STA.

Ngoai ra, bit quan trong nhét trong truong thong tin AID12 trong mdi
truomg thong tin STA c6 thé dugc thiét ddt 1a 0 hodc 1. Khi bit quan trong nhét
duoc thiét dit 1a 0, no chi bao rang truong thong tin STA la gidng nhu truong
thong tin STA trong VHT NDPA, ma la 2 byte. Khi bit quan trong nhit cia
trudng théng tin AID12 dugc thiét dit 1a 1, nd chi bao rang truong thong tin

STA c6 dd dai ctia truong thong tin TA va duogc dinh 16 trong chuin 802.11ax, vi
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du, do dai 1a 4 byte trong phuong an nay cua sang ché. Bit ¢ thé duoc dé cap
dén 13 truong VHT/HE, nhu dugc thé hién trén Fig.6.

Trudong VHT/HE néu trén ¢ thé khong dugc bao gdm trong trudng thong
tin STA, nhung nam trong phan thong tin chung (tht ca cac phan dung trude
truong thong tin STA dugc dé cap dén 1a cac phan thong tin chung) ctia khung
radio. Tét hon 13, truong VHT/HE c¢6 thé nam trong truong danh riéng trong ma
thong bao hdi thoai thim do (Sounding Dialog Token), nhu dugc thé hién trén
Fig.7.

Vi B27 duoc thiét dit cd dinh 1a 1, nguoi ding thong tin dugc mang trong
khung HE NDPA nén la vi tri khac voi B27, nghia 13, BO-B26 va B28-B31.

Theo phuong an khac, bét k& gia tri cta truong VHT/HE la gi, 40 dai cua
truong thong tin STA 12 4 byte.

Khi b6 thu thu khung HE NDPA, néu bd thu 1a VHT STA, khi VHT STA
ldy mdi truong thong tin STA 1a 2 byte theo mic dinh, VHT STA phan tich dau
fién truong thong tin AID12, va tiép tuc phan tich 2 byte tiép theo néu gia tri
dugc phan tich khong so khép véi AID cua VHT STA. VHT STA khong thu
nhén, tir 4 bit sau do, thong tin dugc gui dén VHT STA, cho dén khi gia tri duge
phan tich so khép voi AID ctia VHT STA.

Néu b thu 1a HE STA, khi gi tri cua truong VHT/HE la 0, HE STA thuc
hién viéc thu theo quy trinh thu cia VHT STA. Khi gia tri cua truong VHT/HE
1a 1, HE STA thuc hién viéc phan tich trong mot don vi cua 4 byte. Dau tién HE
STA phan tich truong thong tin AID12, va tiép tuc phan tich 4 byte tiép theo néu
gid tri doc khong so khép véi AID cua HE STA. HE STA khong thu nhén, tir 19
bit khdc véi B27 trong 20 bit sau d6, thong tin duoc gii dén HE STA, cho dén
khi gia tri dugc phan tich so khép voi AID cua HE STA. Theo cach tuy chon,
néu HE STA nhén ra ermg gia tri ctia B27 1a 0, bd thu dung thu thdng tin, va loai
bo khung NDPA.

Vidu 2:

Trong vi du 1, truong thong tin STA ctia khung HE NDPA bao goém 4 byte.
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Khac v&i vi du 1, trong vi du nay, truong théng tin STA cua khung HE NDPA c6
thé bao gdm 6 byte, 8 byte, 10 byte, hodc tuong tu. Twong tu vi du 1, trong vi du
ndy, ngoai trix 2 byte dAu tién, MSB c6 12 bit phia truéc dugc thiét dat 1a 1,
trong mdi 2 byte khac.

Vi du, khi truong thong tin STA bao gbm 6 byte, B27 va B43 trong truong
thong tin STA dugc thiét dat 1a 1, nhu duoc thé hién trén Fig.8. Truong VHT/HE
trong vi du nam trong truong danh riéng trong phan thong tin chung. Ngoai ra,
khi bit quan trong nhét ndm & phia bén trai, B16 va B32 dugc thiét dat 1 1.

Khi bd thu thu khung HE NDPA, néu bo thu 1a VHT STA, bd thu coi mdi
truong thong tin STA 13 2 byte. VHT STA phén tich dau tién truong thong tin
AID12, va tiép tuc phan tich 2 byte tiép theo néu gia tri dugc phén tich khong so
khép v6i AID ctia VHT STA. VHT STA khong thu nhan, tir 4 bit sau do, thong
tin duoc gii dén VHT STA, cho dén khi gié tri duoc phén tich so khop véi AID
ctia VHT STA. Néu bo thu 1a HE STA, khi gia tri cia truong VHT/HE 1a 0, HE
STA thuc hién viéc thu theo quy trinh thu cia VHT STA. Khi gia tri cda truong
VHT/HE 14 1, HE STA thuc hién viéc phén tich trong mot don vi cua 6 byte. HE
STA phén tich dAu tién truong théng tin AID12, va tiép tuc phén tich 6 byte tiép
theo néu gia tri dwoc phan tich khong so khép voi AID cua bd thu. HE STA
khong thu nhan, tir 34 bit khac véi B27 va B43 trong 36 bit sau do, thong tin
duoc giri dén HE STA, cho dén khi gid tri duoc phén tich so khép véi AID cia
HE STA. Theo cach tuy chon, néu HE STA nhan ra rﬁng gia tri cia B27 hoac
B43 14 0, HE STA dung thu thong tin, va loai bé khung NDPA.

Vidu 3:

Su khac nhau gitta vi du 1 va vi du 2 nam & chd cac do dai dugce xac dinh
cla trudong théng tin STA cua khung HE NDPA 1a khac nhau. Tuy nhién, so vo1
vi du 3, trudng thong tin STA trong vi du 1 va vi du 2 c6 do dai cb dinh. Trong
vi du 3, khung HE NDPA c¢6 d6 dai bién d6i dugc dua ra. Trudng thong tin STA
cua khung HE NDPA thay d6i duge, va c6 thé 13 4 byte, 6 byte, 8 byte, 10 byte,
hodc tuwong tu. Theo thlr ty ma dau thu thu nhan d6 dai cta truong thong tin
STA, khung HE NDPA c6 thé mang théng tin chi bao thir nhét, d¢ chi béo do dai
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cta trudong thong tin STA. Thong tin chi bao th nhit nén duoc dat trude tit ca
cac truong théng tin STA. Theo phuong an nay, thong tin chi béo thir nhét co thé
nim trong trudng danh riéng trong ma thong bao hoi thoai tham do. Trong
phuong an cu thé hon, 1 bit trong truong danh riéng duoc su dung dé mang
thong tin chi bao thu nhat. Khi gié tri cta 1 bit 1a 0, né chi bao r?mg do dai cua
truong thong tin STA 12 4 byte. Khi gia tri cua 1 bit 1a 1, n6 chi bao rang do dai
cta truong thong tin STA 1a 6 byte. Nhu duge thé hién trén Fig.9, truong do dai
trén Fig.9 1a thong tin chi bao thi nhat.

CAn duoc luu ¥ rang, thong tin chi bao thi nhat (nghia 13, do dai cta truong
thong tin STA) la do dai cua truong thong tin STA khi gid tri cia trudong
VHT/HE (dva vao Fig.6) trong truong AID12 1a HE (cu thé 13, gid tri bit 1a 1,
hodc gia tri bit 1a 0).

Theo phuong an khac, bét ké gia tri clia truong VHT/HE la gi, thong tin chi
béo thir nhét chi bdo do dai cla trudng thong tin STA.

Chéc chin 13, khung trong cac phuong an néu trén khong gio1 han ¢ khung
NDPA, ma c6 thé 1a khung khéc khac v6i khung NDPA. Khung khac c6 céc dac
diém sau day: Khung khac bao gdm phan thong tin chung va phan thong tin
nguoi dung, va truong AID 1a truong thir nhét trong moi phén thong tin nguol
dung. Khung kich hoat (khung kich hoat, TF) 1a mot loai khung khéc, nhu duoc
thé hién trén Fig.10.

Céc phuong phap néu trén co thé cling dugc st dung trong khung kich
hoat, va cac do dai cta truong thong tin STA trong khung kich hoat la khac
nhau. Vi du, néu truong thong tin STA bao gdm M byte trudc khi mod rong, va
néu truong thong tin STA can phai dugc mé rong dén MK byte (K=1, 2, 3, ...),
bit B(8Mj+11) trong truong théng tin STA c6 the duge thiét dat 1a 1 =1, 2,
3, ..., K-1).

Sang ché d& xuét thém thiét bi truyén dit lidu ma c6 thé thyc hién phuong
phap néu trén (bao gdm phwong phap gui va phuong phap thu).

Fig.11 la thiét bi dung dé truyén dit liéu ciia mang ving cuc bo khong day
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theo mot phuong an cua sang ché. Dua vao Fig.11, thiét bi bao gdm bo truyén
1001, bd thu 1002, bd nhé 1003, va bd xit Iy 1004 ma duge tao chu hinh dé thuc
hién phuong phap gtri dit liéu clia mang vung cuc bo khong day hoac phuong
phap thu dit liéu cia mang vung cuc bd khong day. Thiét bi dugc st dung & phia
truyén, va bao gom:

bd xir Iy 1004, duoc tao cAu hinh dé x4y dung hodc tao ra khung radio, ma
& d6 khung radio nam trong it nhit mot cAu trac dugc dé cap trong phuong an
néu trén; va

bo truyén 1001, duoc tao cAu hinh dé gui khung radio dén tram STA két
hop v61 AP.

Theo cach khac, thiét bi duge st dung & phia thu va bao gdm b thu 1002.
Bo thu 1002 dugc tao cAu hinh dé thu khung radio trong phuong 4n néu trén. Bo
xt 1y dugc tao cAu hinh dé phan tich khung radio. Péi voi quy trinh x 1y chi
it khung radio, dwa vao phuong an néu trén. Céc chi tiét khong duge mo ta lai
o day.

Fig.12 14 vi du v& so dd cAu tric gian lugc ciia thiét bi truyén dit liéu theo
mot phuong &n cua sang ché (chang han nhu diém truy cap, tram, hodc chip, va
mot s6 thanh phﬁn trén hinh v& 1a ty chon). Nhu duoc thé hién trén Fig.12, thiét
bi truyén dit lidu 1200 c6 thé duoc thuc hién bang cach sir dung bus 1201 lam
cau trac bus chung. Theo céac rang budc vé cac tng dung cu thé va thiét ké toan
b0 cua thiét bi truyén dit liéu 1200, bus 1201 co thé bao gém s6 luong bus va
cu lién két bit ky. Bus 1201 két néi cac mach khac nhau véi nhau, va cic mach
nay bao gdm bd xtr ly 1202, phuong ti¢n luu trir 1203, va giao dién bus 1204.
Thiét bi truyén dit lidu 1200 st dung giao dién bus 1204 dé két ndi bo diéu hop
mang 1205 va twong ty nho bus 1201. Bo diéu hop mang 1205 cé thé duoc tao
cAu hinh dé thuc hién chic ning xu 1y tin hiu cua lop vét ly trong mang vung
cuc bo khong day, va g va thu tin higu tin sb radio bang cach sir dung anten
1207. Giao dién nguoi dung 1206 c6 thé két ndi dén thiét bi dau cudi nguoi
ding, ching han nhw ban phim, man hinh, chudt, hoc can diéu khién. Bus 1201

c6 thé cling két n6i vGi cac mach khac nhau, chiang han nhu nguon dinh thoi,
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thiét bi ngoai vi, bd diu chinh di¢n 4p, va mach quan 1y nang luong. Cac mach
nay d& duoc biét dén trong k¥ thudt trude do, va khong dwoc mo ta chi tiét ¢
day.

Thiét bi truyén di liéu 1200 c6 thé ciing dwoc tao cau hinh nhw hé thong xu
Iy chung. HE théng xtr Iy chung bao gdm mot hodc nhiéu bo vi xir Iy ma dua ra
ch&cnﬁngcﬁab@xﬁly,Véb@nhéngoémnéduaraitnh&nﬁﬁtph&nphuongﬁén
Tuu trt 1203. TAt c4 chung duoc két ndi dén cac mach hd tro khac bang cach st
dung ciu tric bus ngoai.

Theo cich khac, thiét bi truyén di liéu 1200 ¢6 thé duge thyc hién bing
cach st dung ASIC (Application-Specific Integrated Circuit - mach tich hgp Ung
dung cu thé) c6 bd xur Iy 1202, giao dién bus 1204, va giao dién nguol dung
1206, hoiic bing cach sit dung it nhit mot phan phuwong tién luu trlr 1203 dwgce
tich hop thanh chip don; hogc thiét bi truyén di ligu 1200 c6 thé duoc thyc hién
bﬁng cach st dung mot hoac nhiéu mang céng 1ap trinh duoc dang truong (Field
Programmable Gate Array, viét tit 1a FPGA), thiét bi logic co thé 1ap trinh duoc
(Programmable Logic Device, viét tit 1a PLD), bd diéu khién, may trang thai,
cbng logic, thanh phin phan ctng riéng biét, mach thich hop khac bét ky, mach
c6 kha nang thuc hién cac chitc nang dugc mo ta trong sang ché, hoic su két
hop bit ky cua chung.

Bo xur Iy 1202 chiu trach nhiém quan 1y bus va xt Iy chung (bao gbm thuc
hién phan mém dugc luu trong phuong tién luu trix 1203). B6 xu 1y 1202 ¢6 thé
dugc thuc hién bing cach sir dung mot hodc nhiéu bo xu 1y muc dich chung
va/hoic bo xi Iy danh riéng. Cc vi du vé cc bo xir Iy bao gdm vi xit 1y, vi diéu
khién, bd xtr Iy DSP, va cac mach khic c6 kha nang thuc hién phﬁn mém. Phan
mém cén dugc hiéu theo nghia rong nhu 1a su biéu dién cua cac 1énh, dir liu
hoic su két hop bat ky cta ching bét k& phan mém duge dé cap dén la phan
mém, vi chuong trinh, phan sun, vi mi, ngdn ngit mo ta phan ctmg, hay phan
khac.

Fig.11 thé hién phuong tién luu trit 1203 duoc tach khoi bo xu 1y 1202. Tuy
nhién, ngudi c¢6 trinh d§ trung binh trong linh vyc ky thuat trong tmg dé dang
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hiéu ring phuong tién luu trit 1203 hodic phan bt ky clia n6 c6 the dugc dat bén
ngoai thiét bi truyén dir lidu 1200. Vi du, phuong tién luu trit 1203 ¢6 thé bao
gdm day truyén, dang song mang dugc diéu bién biang cach st dung dir liéu,
va/hodc san phdm may tinh tach biét véi nut khong day. Céac phuong tién nay
tip can duge boi bd xir Iy 1202 bang cach st dung giao dién bus 1204. Theo
céch khac, phuong tién huu trit 1203 hogc phén bt ky ctia nd co thé duoc tich
hop thanh bd xu ly 1202, vi dy, c6 thé 12 bd dém va/hodc thanh ghi da chic
nang.

Bo xir 1y 1202 ¢o thé thuc hién cac phuong an néu trén, va cac chi tiét
khong dugc mo ta & day.

Ngudi c6 trinh do trung binh trong linh vuc k¥ thuat tuong tmg co thé hiéu
rang tat ca hodic mot vai budc clia phuong phap cua cac phuong an co thé dugc
thuc hién bsi chuong trinh 1énh cho phan cing lién quan. Chuong trinh c6 thé
duoc luu trong phuong tién Iuu trlt doc dugc bang mdy tinh. Khi chwong trinh
chay, cac budc ctia phuong phap cua cac phuong an dugc thuc hién. Phuong
tién Iuu trir néu trén bao gbm: phuong tién bat ky ma c6 thé luu trit ma chuong

trinh, chrfmg han nhu ROM, RAM, dia tir, hodc dia quang.
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YEU CAU BAO HO
1. Phuong phap guri khung radio, trong d6 phuong phap nay bao gdm cac budc:

tao ra, boi dau truyén, khung radio, trong d6 khung radio bao gf‘)m mot
hoac nhiéu truong thong tin tram, o dai cta mdi trudng thong tin tram (station,
viét tht 12 STA) 1 4 byte, hai byte dAu tién trong s 4 byte bao gom truong ky
hicu chi béo két hop (association identifier, viét tit la AID), hai byte cudi cing
trong s6 4 byte khong bao gdm bat ky AID ndo; va bit quan trong nhét (most
significant bit, viét tat 1a MSB) trong s6 12 bit phia trude cta hai byte cudi cung
trong mdi truong thong tin tram duoc thiét dat dén 1; trong d6 MSB trong s6 12
bit phia trudc cua hai byte cudi cung trong mdi trudong thong tin STA 1a bit thi

28, B27, ciia mdi truong thong tin STA; va
gui khung radio.

2. Phuong phap theo didm 1, trong d6 khung radio 1a khung thong bao goi dir

liéu tréng (null data packet announcement, viét tit 1a NDPA).

3. Phuong phap theo diém 2, trong d6 gié tri cta bit B27 duoc thict dat dén 1, &é
ngan ngua dau thu ma khong tuén theo chuan 802.11ax khdi xac dinh sai 12 bit

d4u tién cua hai byte cudi cung trong trudng thong tin tram.

4. Phuong phép theo diém 2, trong dé gia tri cua bit B27 trong mdi thong tin
tram dugc thiét dat dén 1 dé chi bao réng 12 bit phia trudc cta hai byte cudi

cung khong phai la truong AID.
5. Phuong phap thu khung radio, trong d6 phuong phap nay bao gém céc budc:

thu khung radio, trong d6 khung radio bao gdbm mot hodc nhidu truong
thong tin tram, d dai cua mdi trudng thong tin tram (STA) la 4 byte, hai byte
dAu tién ctia moi truong thong tin tram bao gbm trudng ky hiéu chi bao két hop
(AID), hai byte cudi cung cua mdi truong thong tin tram khong bao gdm bat ky
AID nao; va bit quan trong nhét (MSB) trong s6 12 bit phia trudc cla hai byte

cudi cung trong mdi trudng théng tin tram dugc thiét dat dén 1; trong d6 MSB
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trong sd 12 bit phia truéc cla hai byte cudi cung trong mdi trudng thong tin

STA 14 bit tht 28, B27, ciia mdi truong thong tin STA; va
phan tich khung radio, va thyc hié¢n viée xtr Iy theo gia tri cua bit B27.

6. Phuong phép theo diém 5, trong d6 khung radio la khung thong bdo gbi dir
lidu tréng (NDPA).

7. Phuong phap theo diém 6, trong do gia tri ctia bit B27 duoc thiét dat dén 1, dé
ngan ngira dau thu ma khong tuén theo chuén 802.11ax khoi xac dinh sai 12 bit

dAu tién cua hai byte cudi cung trong truong thong tin tram.

8. Phuong phap theo diém 6, trong do6 gia tri ctia bit B27 trong mdi thdng tin
tram duoc thiét dat dén 1 dé chi bao rﬁng 12 bit phia trudc cua hai byte cudi

cuing khong phai 1a truong AID.
9. Thiét bi truyén khung radio, trong do thiét bi nay bao gom:

mddun, duoc tao ciu hinh dé tao ra khung radio, trong d6 khung radio bao
gdm mot hodc nhidu truong thong tin tram, d§ dai cla truong thong tin tram
(STA) 1a 4 byte, hai byte dAu tién cta moi truong thong tin tram bao gdm truong
ky hi¢u chi bao két hop (AID), hai byte cudi cing cua mdi trudong thong tin tram
khong bao gdm bat ky AID nao; va bit quan trong nhéat (MSB) trong s6 12 bit
phia trude cia hai byte cudi cung trong mdi truong thong tin tram dugc thiét dat
dén 1, trong d6 MSB trong s6 12 bit phia trude cta hai byte cudi cung trong mdi

truong thong tin STA 1a bit thir 28, B27, cta mdi trudng thong tin STA; va
mddun, duoc tao cau hinh dé giri khung radio.

10. Thiét bi theo diém 9, trong d6 khung radio la khung théng bao goi dir licu

trbng (NDPA).

11. Thiét bi theo didm 10, trong d6 gid tri ctia bit B27 duoc thiét dat dén 1, dé

ngan ngua d4u thu ma khong tuan theo chuin 802.11ax khoi xac dinh sai 12 bit

dAu tién cla hai byte cudi cung trong truong thong tin tram.
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12. Thiét bi theo diém 10, trong d6 gi4 trj cia bit B27 trong mdi thong tin tram
dwoc thiét dat dén 1 dé chi bao rang 12 bit phia trudc clia hai byte cudi cung

khong phai la truong AID.
13. Thidt bi thu khung radio, trong d6 thiét bi nay bao gom:

modun, dugc tao ciu hinh @é thu khung radio, trong d6 khung radio bao
gém mot hoac nhiéu trudng thong tin tram, do dai cua mdi truong thong tin tram
(STA) 1a 4 byte, hai byte dAu tién ctia mdi trudng thong tin tram bao gdm truong
k¢ hidu chi bao két hop (AID), hai byte cubi cing ctia mdi truong thong tin tram
khong bao gdm bat ky AID nao; va bit quan trong nhét (MSB) trong s6 12 bit
phia trude cua hai byte cudi cung trong mdi trudong thong tin tram dugc thiét dat
dén 1; trong d6 MSB trong s6 12 bit phia trudc cua hai byte cudi cung trong mdi
trudng thong tin STA 1a bit tha 28, B27, cua mdi truomg thong tin STA; va

mddun dugc tao cAu hinh dé phan tich khung radio, va thuc hién viéc xu ly
theo gia tri cua bit B27.

14. Thibt bi theo diém 13, trong d6 khung radio 1a khung thong bao goi dir
lidu tréng (NDPA).

15. Thibt bi theo diém 14, trong d6 gia tri cua bit B27 dwoc thiét dat dén 1,
dé ngan ngira d4u thu ma khong tudn theo chuén 802.11ax khoi xac dinh sai 12
bit dAu tién cta hai byte cudi cing trong truong thong tin tram.

16. Thiét bi theo diém 14, trong d6 gia tri cua bit B27 trong mdi thong tin
tram duoc thiét dit dén 1 dé chi bao rang 12 bit phia trudc cia hai byte cubi

cung khong phai la truong AID.
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