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(57) Sang ché dé cap dén phuong phap truyén thong tin trong ‘mang vung cuc by khong

day. Phuong phap nay bao gom: tao ra truong bao hi¢u truyén thong (L-SIG) va/hodc

truong bao hiéu truyén thong lip lai (RL-SIG), trong d6 cac song mang con vai cac chi sb -

28, -27, 27, va 28 trong truong L-SIG hoic RL-SIG trong biang thong 20 MHz lan luot

mang gia tr1 -1, -1, -1, va 1; va gui truong L-SIG/RL-SIG duoc tao ra.
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Linh vue ki thuit dwec dé cap

Sang ché dé cap dén k¥ thudt truyén thong, va cu thé, d& cap dén thiét bi va

phuong phép truyén thdng tin trong mang ving cuc bd khong day.

Tinh trang ky thuét ciia sing ché

Mang vung cuc b khong day (Wireless Local Area Networks, WLAN) la
hé thdng truyén dit licu, va thay thé, bang cach st dung k¥ thuat tan sé vo tuyén
(Radio Frequency, RF), mang ving cuc bd truyén théng bao gdm cap day déng
xo0dn, sao cho nguoi ding co thé truyén thong tin thong qua mang ving cuc bod
khong diy bing cach st dung kién trac truy nhap don gian. Viéc phat trién va
ing dung ctia k¥ thuit WLAN di lam thay d6i 16n cach thirc truyén thong va
cach thirc lam viée cla nguoi dung, va mang lai sy thuan tién chua tung ¢ cho
nguot dung. Viée ung dung rong rii cac thiét bi dau cudi thong minh dugc kém
theo bdi cac yéu cau gia ting déi véi luu lwgng mang dit li¢u cla ngudi dung.
Viéc phat trién cia WLAN phu thudc vao viéc tao lap, phé bién, va ap dung tiéu
chuén. Ho IEEE 802.11 la céc tiéu chuin co ban, va chu yéu bao gé)m 802.11,
802.11b/g/a, 802.11n, va 802.11ac. Trong tit ca cac tiéu chuin ngoal tru ti€u
chuan 802.11 va 802.11b, ky thudt ghép kénh phan chia theo tan s truc giao
(Orthogonal Frequency Division Multiplexing, OFDM) duoc st dung nhu 1a k¥
thuat cot 16i tai 16p vat Iy.

Viée dénh gia kénh la xir Iy dé danh gi4, theo tin hiéu thu va bing tiéu
chuan cy thé, tham sé cua kénh ma thong qua d6 tin hidu truyén di qua. Hiéu
nang ciia h¢ thong truyén thong khong day bi anh huéng béi kénh khong day &
murc d9 1on, nhu thang gidng do bong rAm va thing giang chon loc tin sb. Do
do, duong truyén gitta bd truyén va bd thu 1a rt phuc tap. Khong giéng kénh co

day ma 1a ¢d dinh va c6 thé dy doan duoc, kénh khong day mang dic diém cla
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tinh ngdu nhién cao. Kénh cin dugc danh gid trong budc do nhit quan cua hé
théng OFDM, va do chinh xé4c dénh gid kénh anh hudng truc tiép t6i hicu nang
cua toan bo hé théng.

Ky thudt WLAN da duoc phat trién nhanh chong qua nhiéu nim, va tiéu
chuan truyén cét 15i 1a ho cac tidu chudn IEEE 802.11 ma bao gdm 802.11a,
802.11n, 802,11ac, va loai twong tu. Ngoai ra, ho tiéu chuin 802.11 c6 tinh
tuong thich nguoc, tirc 13, tiéu chudn duoc phit trién tiép theo c6 thé tuong thich
v6i tiéu chudn hién tai. Hién nay, tiéu chuan 802.11ax ndm trong qua trinh chuin
hoa cling can c6 dic diém tuong thich ngugc. Ty 1¢ cong suat dinh trén trung
binh (Peak to Average Power Ratio, PAPR) clia mang ving cuc bd khong day

can dugc lam gidm t6i da trong tiéu chuén tuong Gmg.

Ban chit k§ thuét cla sang ché

Pé lam gidm PAPR ctia mang vung cuc b khong day, sang ché dé& xudt
phuong phap truyén thong tin trong mang ving cuc bd khong diy. Phuong phap
ndy bao gdm: tao ra truong béo hiéu truyén théng L-SIG va/hoic truong bao
hiéu truyén théng lap lai RL-SIG, trong d6 cc song mang con voi cac chi sb
—28, 27, 27, va 28 trong trudng L-SIG hodc truong RL-SIG trong bang thong
20 MHz mang gi tri ndi dung —1, -1, —1, va 1 mot cach lan lwot; va

gui truong L-SIG/RL-SIG duoc tao ra.
R0 rang, bén canh céc gia tri —1, -1, -1, va 1, cac gia tri wu tién khac
con dugc dé xuét trong cac phuong an. ‘

Khi bang théng truyén 1 16n hon bang thong 20 MHz, budc tao ra truong
L-SIG/RL-SIG bao gom: trong mdi bang thong 20 MHz trong bang thong
truyén, sao chep truong L-SIG va truong RL-SIG, trong d6 cdc séng mang con
v61i cac chi s —28,-27, 27, va 28 mang gia tri —1, -1, —1, va 1, trén mdi kénh
con 20 MHz trong bang thong truyén va ap dung viéc quay pha ddi v6i mdi
kénh con 20 MHz trong bing thdng truyén.

Ngoai ra, khi bang thong truyén 1a 16n hon bang thong 20 MHz, céc song
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mang con dugc cheén vao truong L-SIG/RL-SI trong tiéu chuin 802.11ax cé thé
mang tuong ng cac gia tri vu tién khiac duoc dé xuat trong cac phuong an.

Mot cach tuong tng, thiét bi truyén thong tin trong mang vung cuc bd
khong day dugc dé xuét, bao gém bd xur ly ¢o ciu tric dé thuc hién phuong
phéap néu trén, va b giao dién.

Bang cach mo phong va so sanh, truong L-SIG hodc trudng RL-SIG trong

cac phuong an cua sang ché cho phép hé théng c6 gia trj PAPR rét thap.

Mo ta van tat cac hinh vé

DPé mb ta cac gidi phap k¥ thuat trong cdc phuong an ctia sang ché hodc
theo k¥ thuat da biét mot cach ro rang hon, phan sau day mo ta vin tit cac hinh
v& kém theo duoc yéu cau dé mé ta cac phuong an hodc k¥ thuat di biét. Rd
rang, cac hinh v& kém theo trong phidn mé ta sau day thé hién mot vai phuong an
cta sang ché, va chuyén gia trong linh vyc k¥ thuat van cé thé suy ra cac hinh
v& khéc tir cic hinh v& kém theo nay ma khong cin mat cong sang tao.

FIG.1 1a so d6 gian luge don gian clia mang vang cuc bd khong day theo
phuong an ctia sang ché;

FIG.2 1a so d0 gian luoc don gidn clia ciu trac goi tin theo phuong an (vi
dy, 802.11ax) cta sang ché;

FIG3 1a so d6 céu tric gian luge don gian cia truong L-SIG theo phuong
4n cua sang ché;

FIG4 14 so do gian luge cua vigc anh xa song mang con cua trudng L-SIG
trong bang théng 20 MHz trong tiéu chudn 802.11ac;

FIG5A va FIG5B 1a so db gian luoc cua viéc sao chép va quay pha cua
truong L-SIG trong bang thong 40 MHz trong tiéu chuin 802.11ac;

FIG.6 1a thu tuc gui truong L-SIG trong tiéu chuin 802.11ac.

FIG.7 1a so dd gian luge cla viéc anh xa séng mang con cua trudng
HE-SIG A trong bang thong 20 MHz theo phwong 4n (vi du, 802.11ax) cua sang

ché;
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FIGS8 la so d6 gian lugc don gian cua viéc anh xa séng mang con cia
truong L-SIG trong bang thong 20 MHz theo phuong an (vi dy, 802.11ax) cua
sang ché;

FIG.9 1a thu tuc gui truong L-SIG/RL-SIG sau khi cadc sdbng mang con phu
dugc chen vao truong L-SIG/RL-SIG theo phuong &n (vi du, 802.11ax) cta
sang ché;

FIG.10 1a thu tuc gui truong L-SIG/RL-SIG khac sau khi cac song mang
con phu dugc chén vao truong L-SIG/RL-SIG theo phuong an (vi du, 802.11ax)
clia sang ché; va

FIG.11 la so d6 gidn luge don gian cta thiét bi truyén thong tin theo

phuong an cua sang ché.

Mo ta chi tiét sang ché

Céc giai phap ctia cac phuong 4n theo sang ché c6 thé dugc ap dung téi hé
thong mang WLAN. FIG.1 13 so d0 gian lugc cla tredng hop ma phuong phap
truyén trong mang ving cuc bo khong day duoc ap dung t6i theo phuong an |
cua sang ché. Nhu duoc thé hién trén FIG.1, hé théng mang WLAN co6 thé bao
gdm mét thiét bi diém truy nhap 101 va it nhat hai thiét bi tram 102.

Thiét bi diém truy nhap (AP, Access Point) ciing c6 thé 1a la thiét bi diém
truy nhap khong day, thiét bi cAu ndi, thiét bi phat song (hotspot), hodc loai
twong tw, va ¢ thé truy nhip may chi hoic mang truyén thong.

Thiét b tram (STA, Station) ciing co thé 1a thiét bi nguoi dung, va c6 thé 1a
bo cam bién khong day, thiét bi dau cudi truyén thong khong ddy, hodc thiét bi
dau cubi di dong, nhu dién thoai di déng (hodc dugc goi la dién thoai "té bao")
ma hd tro chirc ning truyén thong WiFi va may tinh c6 chirc ning truyén thong
khong day. Vi dy, thiét bi tram c6 thé 1a thiét bi truyén thong khong day di dong,
kich ¢& bo tai, cAm tay, lap trong may tinh, c6 thé mang duoc, hoic lip trong xe
ma hd trg chirc nang truyén théng WiFi, ma trao ddi dir lidu truyén théng nhu

thoai hodc dir lidu voi mang truy nhap v6 tuyén. Ngudi cé trinh d6 trung binh
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trong linh vuc k¥ thuat biét ring mot vai thiét bi truyén thong co thé ¢6 cac chuc
ning clia ca thiét bj diém truy nhap néu trén va thiét bi tram néu trén, va khong
co gidi han & day.

FIG2 1a so d6 gian luge don gidn cua cdu trac goi tin trong tiéu chuin
802.11ax. Truong bdo hiéu hiéu qua cao B (High Efficiency Signal Field B,
HE-SIGB) chi ton tai trong goi tin truyén da nguoi dung duong xudng,

Trong cau tric goi tin néu trén, truong huin luyén ngin truyén thong
(Legacy Short Training Field, L-STF), truong huin luyén dai truyén théng
(Legacy Long Training Field, L-LTF), va truong bao hiéu truyén thong (Legacy
Signal Field, L-SIG) 13 phan thong tin doan dau truyén théng, va mot trong cac
chtic ning cta phan thong tin doan dau truyén théng la dé thyc hién dic diém
tinh twong thich nguoc. Trudng bao hiéu truyén thong lap lai (Repeated legacy
Signal Field, RL-SIG) la hoan toan twong tu nhu trudng L-SIG, va mot trong céc
chitc nang ctia truong RL-SIG 1a dé do tim tu dong gdbi tin 802.11ax. FIG.3 1a so
do gian lugce cta trudng L-SIG. Co thé dugc thdy ring truong L-SIG bao gdm

tong cong 24 bit thong tin, va mang thong tin diu khién nhu téc d6 va do dai.

Trong tiéu chuin 802.11ac hién tai, 48 bit dugc ma hoa thu duoc béng
cach thuc hién ma hoa xoin nhi phan (Binary Convolution Code) vé1i tde do ma
1a 1/2 trén trvong L-SIG; sau do, xu 1y ghép xen dugce thuc hién; va viée diéu
ché dugc thuc hién bang cach thuc hién diéu ché khéa dich pha nhi phan
(Binary Phase Shift Key, BPSK) dé thu duoc 48 ky tu.

Khi bing thong truyén 1a 20 MHz, c6 64 song mang con trong ché do 1x,
cac chi b cua cac song mang con la -32, ..., 1,0, 1, ..., va 31, va khodng cach
tan sd gilta cdc song mang con 1an cén la Ar=3125kHz Trong 64 song mang
con ndy, cd 52 séng mang con kha dung ma s th ‘ar cua no la =26, ..., -1, 1,
..., va 26. Trong 52 séng mang con nay, c6 48 séng mang con duoc st dung cho

vige truyén truong L-SIG, va cac chi s0 clia cac séng mang con nay la =26, ...,
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—22,-20,...,-8,-6, ...,-1,1,...,6,8, ...,20, 22, ..., va 26; va bdn song mang
con ¢On lai mang chudi hoa tidu. 48 ky ty thu dugc néu trén cia truong L-SIG
dugc anh xa tdi cac sdbng mang con voi céac chi $d -26, ...,-22,-20, ..., -8, -6,

1,1, ...,6,8, ..., 20,22, ..., va 26. Sau d6, chudi hoa tiéu dugc chén vao
cdc song mang con v&i cdc chisd 7 va £21.

FIG.4 1a so d6 gian lugc cua viéc anh xa song mang con cua truong L-SIG
trong bang thong 20 MHz. Song mang con hién tai truc tiép khong duoc thé
hién, va cdc séng mang con trdng vdi cac chi s6 32, ..., 27, 27, ..., va 3] cling
khong dugc thé hién. Séng mang con ma mang chudi hoa tiéu duoc biéu dién
bdi dudng chim dé phan biét.

Khi bing thong truyén 1a 16n hon 20 MHz, truong L-SIG (bao gom chudi
hoa tiéu) cin duoc sao chép va dugc quay pha trén mdi kénh con 20 MHz. Tic
1a, gia tri ndi dung trén cdc séng mang con (bao gém chudi hoa tiéu) véi cac chi
s6 26, ...,—1,1, ..., va 26 trong bang thong 20 MHz duoc sao chép trén mdi
bang thong 20 MHz, va viéc quay pha thich hop dugc 4p dung dbi voi mdi bang
thong 20 MHz. Cu thé, bang théng 40 MHz duoc sir dung nhu 1a vi du. Céac chi
s6 ctia 104 céc song mang con kha dung la -58, ..., 33, -31, ..., -6, 6, ..., 31,
33, ..., va 58. Gia tri ndi dung ctia cdc séng mang con (bao gdm chudi hoa tiéu)
vé1i cac chi sb —26, ~..»—1, 1, ..., va 26 trong bang thong 20 MHz dugc sao chép
lan lugt t&i cac song mang con voi cac chi sb —58, ooy =33, 31, ..., va -6 (tuc
1a, cac song mang con kha dung cua trudng L-SIG trong bing thong 20 Mhz thu
nhat trong bang thong 40 MHz), va cac séng mang con voi cac chi b 6, ..., 31,
33, ..., va 58 (tic 1a, cac song mang con kha dung cua truong L-SIG trong bing
thong 20 MHz thir hai trong bang thdng 40 MHz) trong bing thong 40 MHz.
Sau do, viéc quay pha dugc 4p dung dbi véi mdi bang thong 20 MHz. Cu thé,
cac ky tu trén cac song mang con voi cac chi s -58, ..., =33, =31, ..., va -6
trong bang thong 40 Mhz duoc nhan véi hé sé quay pha 7 P =1, va cac ky tu

trén cdc song mang con v&i cac chisd 6, ..., 31, 33, ..., va 58 trong bang thong

40 MHz dugc nhan véi hé s6 quay pha 7 2=, trong d6 / = */—_—1 FIG5A va

FIG.5B la so db gian lugc cta viée sao chép va quay pha cua truong L-SIG
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trong bang thong 40 MHz. Viéc sao chép va quay pha duoc thuc hién tuong tu
trong bang thong 80 MHz va bang théng 160 MHz. Cac chi tiét khong duge mo
ta.

Sau d6, bién dbi nguoc Fourier roi rac (Inverse Discrete Fourier
Transform, IDFT) dugc thuc hién, va tré dich vong (Cyclic Shift Delay, CSD)
tuong tmg dugc thuc hién trén mdi chudi truyén (transmit chain) va phan doan
tin sb (frequency segment). Sau dé, khoang bao vé (Guard Interval, GI) duoc
chén vao va chiic nang cira sé duge thuc hién dé thu duoc tin hidu bang gbc cla
truong L-SIG. Cubi cung, viéc dich tan duoc thuc hién trén tin hiéu bang géc, va
sau dd, tin hiéu bang gbc duoc truyén bing cach sir dung cong tan sb vo tuyén.
FIG.6 thé hién thii tuc giri truomg L-SIG trong tiéu chun 802.11ac,

Tuy nhién, trong tiéu chuin 802.11ac, ddi véi phan thong tin doan dau
truyén thong, c6 52 song mang con kha dung trong mdi bang thong 20 MHz. 48
song mang con duge st dung dé mang dir liéu, va bdn song mang con con lai
duoc sir dung dé mang chudi hoa tiéu. Tuy nhién, trong tiéu chuan 802.11ax
cudi cung, sb luong cac séng mang con kha dung trong truong HE-SIG A trong
thong tin doan dau cua goi tin 1a 56, tang 1én tir 52 (cac chi sé cta cic song
mang con kha dung la -28, -27, -26, ..., -1, 1, ..., 26, 27, va 28). S luong
song mang con duoc sir dung dé mang dir liéu 1a 52, ting 1én fir 48 (cac chi sd
cua cac séng mang con la 28, 27, 26, ..., —22, 20, ..., -8, -6, ....,—1,1, ...,
6,8, ..., 20, 22, ..., 26, 27, va 28), va bdn séng mang con con lai van mang
chudi hoa tiéu. FIG.7 1a so dd gian lugc cuia viéc anh xa séng mang con cua
truong HE-SIG A trong bang thong 20 MHz.

Dé cho phép thiét bi diém truy nhap (Access Point, AP) hodc thiét bi tram
(Station, STA) giai ma dit liéu trong truong HE-SIG A, cac kénh ctia 52 cac
séng mang con v&i cac chi sb -28,-27, 26, ...,-22,-20, ..., -8, -6, ..., —1, 1,
s 6,8, ...,20,22, ..., 26,27, va 28 can duwgc danh gia. Cac kénh cua 48 cac
séng mang con v&i cac chi sd —26, ..., -22,-20,...,-8,-6,...-1,1, ..., 6, 8,
.+ 20,22, ..., va 26 c6 thé duge danh gia bing cach st dung truong L-STF va

truong L-LTF. Tuy nhién, khong ¢6 gia tri trén cdc séng mang con véi cac chi sé
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—28, 27,27, va 28 trong truong L-STF va trudng L-LTF, tuc 14, bén song mang
con khong dugc st dung. Do dé, cac kénh ctia cadc song mang con v4i cac chi $b
28, —27, 27, va 28 co thé khong duoc danh gid bang cach st dung truong
L-STF va truong L-LTF. Dé danh gid cac kénh cta cic song mang con véi cac
chi s6 —28, —27, 27, va 28, bdn séng mang con phu voi cac chi s6 —28, —27, 27,
va 28 duoc chén vao truong L-SIG/RL-SIG trong ti€éu chuan 802.11ax du thao.
Trong trudng hop ndy, cac séng mang con duoc chiém gilt boi trudng
L-SIG/RL-SIG trong bing théng 20 Mhz dugc thé hién trén FIG.S.

Theo cach thic truyén truong L-SIG trong tiéu chuin 802.11ac hién tai,
céc song mang con voi cac chi s6 —28, —27, 27, va 28 khong duoc st di_mg. Do
d6, khong co giai phap ddi voi cac van dé nhu lam thé nao dé truyén bdn song
mang con trong tiéu chuan 802.11ax, gia tri ndi dung niao can dwoc mang bai
bon séng mang con, va lam thé nao dé thyc hién xir 1y twong tng khi bang théng

truyén 1a 16n hon 20 MHz.

Phwong 4n 1

Trong tiéu chuan 802.11ax, truong RL-SIG hoan toan twong ty nhu trudng
L-SIG Do @6, truong L-SIG duoc str dung nhu la dbi tuong duoc mo ta dudi
day, va xu ly twong tu duoc thuc hién ddi véi trerong RL-SIG.

Trong phuong an wu tién, truong L-SIG/RL-SIG dugc tao ra hodac dugc xur
ly. Gia tri ndi dung dugc mang boi cac song mang con véi cac chi s —28, —27,
27, va 28 trong trudong L-SIG/RL-SIG trong bing théng 20 MHz lan luot 1a —1,
~1, -1, va 1, va duogc ky hiéu la €1, Sau d6, xt Iy tiép theo duoc thuc hién. Vi
du, truong L-SIG/RL-SIG da dugc xu ly hodc da dugc tao ra dugc gui. Béng
cach stir dung gié tri ndi dung nay, PAPR cuc dai cta truong L-SIG/RL-SIG ma
cac song mang con phu duoc chén vao co thé rat nho trong 2730 gia tri khac
nhau.

Ngoai ra, trong phuong an vu tién khac, truong L-SIG/RL-SIG duoc tao ra
hoac dugce xtr ly. Gia tri ndi dung dugc mang bdi cac song mang con vai cac chi

s6 —28, 27, 27, va 28 trong truong L-SIG/RL-SIG trong bang thong 20 MHz
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lan luot 1a 1, =1, —1, va 1, va duoc ky hiéu la C2. Sau d6, xt 1y tiép theo duoc
thyc hién. Vi dy, truong L-SIG/RL-SIG da dugc xur Iy hoac da dugc tao ra dugc
giri. Bing cach s dung gia tri ndi dung nay, PAPR trung binh cua truong
L-SIG/RL-SIG ma cac séng mang con phu dugc chén vao cling 1a rat nho trong
2730 gia tri khac nhau.

Theo phuong 4n nay, khi bang thong truyén 16n hon 20 MHz (vi du, 40
MHz, 80 MHz, hoac 160 MHz), co thé tham chiéu t&i cach thirc xi 1y trong tiéu
chuan 802.11ac. Truong L-SIG néu trén (bao gdm cac song mang con vai cac
chi s6 —28, —27, 27, va 28) duoc sao chép trén mdi kénh con 20 Mhz va viéc
quay pha duogc ap dung ddi v&i mdi kénh con 20 MHz. FIG.9 thé hién tha tuc 1
(ma c6 thé ap dung t&i tat ca bang thong truyén, trong d6 budc "thuc hién viéc
sao chép trén mdi kénh con 20 MHz" khong dwoc yéu ciu trong kénh bing
thong 20 MHz) dé gt trudng L-SIG/RL-SIG. Theo phuong an nay, sy khac biét
véi tiéu chudn 802.11ac bao g61n: ngoai viéc thyc hién cac budc hién tai trong
tiéu chuan 802.11ac, mddun anh xa chom diém con co cau trac dé chén gia tri
no6i dung C! hoic €2 néu trén trén cac séng mang con voi cac chi s6 —28,
-27,27, va 28.

Theo phuong an nay, mot cach cu thé, PAPR cuc dai, thu duoc béng cach
md phong, cta gia tri ndéi dung €1 (-1, -1, -1, 1) 12 10,45 dB trong bing thong
truyén 20 MHz, va cac PAPR cuc dai cua céc gia tri nd1 dung khac dat toi tdi da
12,06 dB trong bang thong 20 MHz. PAPR cuc dai cta gia tri ndi dung €1 (-1,
—1,-1, 1) 1a 13,14 dB trong bang thong truyén 40 MHz, va cac PAPR tdi da cia
cac gia tri noi dung khac dat t6i t6i da 14,59 dB trong bang théng 40 MHz.
PAPR cuc dai cua gia tri ndéi dung €1 (-1, -1, =1, 1) 1a 12,45 dB trong bing
thong truyén 80 MHz, va cac PAPR tbi da cua cac gid tri nd1 dung khac dat toi
t6i da 14,28 dB trong bang thong 80 MHz. PAPR cyc dai cua gia tri ndi dung
Cl (-1, -1, -1, 1) 12 13,84 dB trong bing théng truyén 160 MHz, va cac PAPR
t6i da ctia cac gia tri ndi dung khéc dat téi toi da 15,32 dB trong bang thong 160
MHz.

Cu thé, PAPR trung binh, thu dugc bﬁng cach md phong, cua gia tri ni
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dung €2 (1, —1, —1, 1) 1a 6,74 dB trong bing théng truyén 20 MHz, va céac
PAPR trung binh cua cac gia tri ndi dung khac dat toi tdi da 7,29 dB trong bang
thong truyén 20 MHz. PAPR trung binh cua gié tri ndi dung €2 (1,-1,-1, 1) 1a
9,56 dB trong bang thong truyén 40 MHz, va cac PAPR trung binh cua céc gia
tri ndi dung khéc dat t6i toi da 9,97 dB trong bang thong 40 MHz. PAPR trung
binh cua gia tri ndi dung €2 (1, -1, -1, 1) 14 8,86 dB trong bing thong truyén
80 MHz, va cac PAPR trung binh cla céac gia tri ndi dung khic dat toi toi da
9,48 dB trong bang thong 80 MHz. PAPR cuc dai ctia gia tri noi dung €2 (1,
—1, -1, 1) 12 10,27 dB trong bang thong truyén 160 MHz, va cac PAPR tdi da
clia cac gia tri ndi dung khac dat t6i toi da 11,35 dB trong bang thong 160 MHz.

Phwong an 2

Phuong an 2 khac v&i phuong 4n 1. Khi bang thong truyén 1a 16n hon 20
MHz, sau khi viéc sao chép va quay pha duoc thuc hién trén truong
L-SIG/RL-SIG trén mdi bang thong 20 MHz, gia tri tuong Ung dugc chén vao
song mang con twong ung. Theo phuwong an nay, trong trudng hop nay, cac song
mang con phuy trong trudng L-SIG/RL-SIG c6 thé mang gid tr1 ndi dung khac
nhau trong cac bang thong 20 Mhz khac nhau. Theo cach nay, PAPR cuc dai
hodc PAPR trung binh cta truong L-SIG/RL-SIG trong 2730 gia tri khac nhau
¢6 thé duge lam giam hon nita.

FIG.10 thé hién thi tuc gui truong L-SIG/RL-SIG khi bing thong truyén 1a
16n hon 20 MHz trong phuong an nay.

Trén FIG.10, modun dé "chén gia tri tuong Ung tai vi tri song mang con
twong ng theo bang thong truyén" duge md ta cu thé:

(1) Khi bang thong truyén 1a 40 MHz, gid tri nd1 dung 1, -1, -1, 1, —j, -,
—J, va j hodc gia tri noi dung -1, -1, 1, 1, j, -, —j, va —j duoc cheén lan luot vao

cac sobng mang con véi cac chi ) 60, =59, -5, 4, 4, 5, 59, va 60, trong d6

J = */__1. Gia tri ndi dung 1, —1, -1, 1, -, -, -, va j duoc xdc dinh theo quy tic
ti thiéu hoa PAPR cuc dai, PAPR cuc dai cua gid tri ndi dung 1a 12,83 dB, va
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cac PAPR cuc dai cua céc gia tri ndi dung khac dat toi t6i da 14,59 dB. Gia tri
ndi dung —1, =1, 1, 1, j, —j, —j, va - duoc xac dinh theo quy tic tdi thiéu hoa
PAPR trung binh, PAPR trung binh cta gia tri ndi dung la 9,39 dB, va cac PAPR
trung binh cta cac gia tri ndi dung khac dat toi tdi da 9,97 dB.

(2) Khi bang thong truyén 1a 80 Mhz, gi tri ndi dung 1, -1, -1, -1, —1, 1,
1,1,1,1,1,-1,-1, 1, 1, va 1 hodc gid trindéi dung 1,-1,-1, 1,1, 1, 1,-1, 1, 1,
1,1,—1,1,—1,Vé—JAduocchénlﬁnluotvaacécsénglnangcxnlvéicécchisé
—124, 123, —69, —68, —60, =59, -5, —4, 4, 5, 59, 60, 68, 69, 123, va 124. Gia tri
noidung 1,-1,-1,-1,-1, 1, 1,1, 1,1, 1, -1, -1, 1, 1, va 1 dugc xac dinh theo
quy tic toi thidu hoa PAPR cuc dai, PAPR cuc dai cua gia tri nd1 dung la 12,34
dB, va cac PAPR cuc dai cta cac gia tri ndi dung khac dat to1 t61 da 14,28 dB.
Gi4 tr1 no1 dung 1, -1, -1, 1, -1, 1, 1,-1, 1, 1, 1, 1, -1, 1, -1, va -1 duoc xac
dinh theo quy téc t&i thiéu hoa PAPR trung binh, PAPR trung binh cua gia tri noi
dung 14 8,73 dB, va cac PAPR trung binh ctia cac gia trj ndi dung khac dat t&i tdi
da 9,48 dB.

(3) Khi bing thong truyén 1a 160 MHz, gié tri ndi dung —1, -1, -1, 1, 1, 1,
,-1,1,1,1,-1,-1,-1,-1,1,-1,-1,-1, 1, 1, 1, 1,-1, 1, 1, 1, -1, 1, 1, 1, va -1
hoac gid tringi dung 1, -1,-1,1,-1, 1, 1,-1, 1,-1,-1, 1, 1,-1,-1, 1, -1, 1, 1,
-1,1,-1,-1, 1, -1, 1, 1, -1, =1, 1, 1, va —1 duoc chen lan luot vao cac song
mang con véi cac chi s§ —252, 251, -197, —196, —188, —187, —133, —132, —124,
—-123, -69, —68, —60, =59, -5, -4, 4, 5, 59, 60, 68, 69, 123, 124, 132, 133, 187,
188, 196, 197, 251, va 252. Gia tri n¢i dung -1, -1, -1, 1,1, 1, 1,-1, 1, 1, 1, -1,
-1,-1,-1,1,-1,-1,-1, 1, 1, 1, 1, -1, 1, 1, 1, -1, 1, 1, 1, va —1 duoc xac dinh
theo quy tic ti thiéu hoa PAPR cuc dai, PAPR cuc dai cta gia tri ndi dung la
13,79 dB, va cac PAPR cuc dai cua cac gia tri noi dung khac dat toi tdi da 15,32
dB. Gid trindi dung 1, -1, -1, 1,-1,1,1,-1, 1, -1,-1, 1,1, -1, -1, 1, -1, 1, 1,
~1,1,-1,-1,1,-1, 1, 1, -1, -1, 1, 1, va —1 duoc xé4c dinh theo quy tic tdi thiéu
hoa PAPR trung binh, PAPR trung binh cua gia tri ndi dung 1a 10,10 dB, va cac
PAPR trung binh ctia c4c gia tri ndi dung khac dat t6i toi da 11,38 dB.

Theo phuong phap va thiét bi truyén truong L-SIG/RL-SIG duge dé xut
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trong sang ché, trudng L-SIG/RL-SIG c6 dic diém PAPR tbt, va duge thuc hién
dé dang trong céc diéu kién bang thong khac nhau.

Sang ché co thé duoc ap dung toi mang vung cuc bd khong diy ma bao
gdm nhung khéng bi giéi han & hé thdng Wi-Fi dugc dai dién béi tidu chuin
802.11a, 802.11b, 802.11g, 802.11n, hodac 802.11ac; hoac ¢cé thé duoc ap dung
toi hé thdng Wi-Fi thé hé tiép theo hodc hé théng mang vung cuc b khong day
thé hé tiép theo.

Sang ché con dé xuat thiét bi truyén thong tin ma co thé thyc hién phuong
phap néu trén. FIG.11 14 vi du (vi du, mét vai b phan trén hinh v& nhu thiét bi
diém truy nhap, thiét bi tram, va chip 1 tiy chon) cia so d6 cu truc gian lugc
ctia thiét bi truyén thong tin theo phuong an cua sang ché. Nhu dwoc thé hién
trén FIG.9, thiét bi truyén thong tin 1200 c6 thé dugc thwe hién bang cach sir
dung kénh truyén 1201 nhu 1a kién trac kénh truyén chung. Kénh truyén 1201
c6 thé bao gom sé luong bat ky cua cac kénh truyén lién két ndi va cac cau ndi
theo mg dung cu thé va diéu kién thiét ké chung ma Ia cua thiét bi truyén thong
tin 1200. Cac mach khac nhau duoc két ndi véi nhau bang cach str dung kénh
truyén 1201. Cac mach nay bao gdm bo xir 1y 1202, phwong tién luu trir 1203,
va giao dién kénh truyén 1204. Trong thiét bi truyén thong tin 1200, bd thich
rng mang 1205 va loai twong tw dugc két ndi théng qua kénh truyén 1201 bang
céch str dung giao dién kénh truyén 1204. B6 thich ing mang 1205 ¢6 thé c¢6 cu
tric dé: thuc hién chirc ning xir 1y tin hiéu tai 16p vat 1y trong mang vang cuc bd
khong day, va guri va thu tin hiéu tdn s vo tuyén bang cach st dung anten 1207.
Giao dién nguoi dung 1206 ¢ thé duoc két ndi t6i thiét bi dau cudi ngudi dung
nhu ban phim, man hinh, chudt, hoac bd diéu khién. Kénh truyén 1201 c6 thé
con duoc két ndi t6i cac mach khac nhau, nhu nguén dinh tho1, thiét bi ngoai vi,
b6 diéu chinh dién ap, va mach quan Iy cong suit. Cac mach nay da duoc biét
dén trong k¥ thuat da biét. Do do, céc chi tiét khong dugc mo ta.

Ngoai ra, thiét bi truyén théng tin 1200 c6 thé c¢6 cAu truc nhu 1a hé théng
xir Iy muc dich chung. Hé thdng xt Iy muc dich chung bao gdm: mot hodc nhidu

bd vi xtr Iy ma cung cap chuc ning cua bd xu ly, va bd nhd ngoai ma cung cap
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chiic ndng ctia it nhat mot phan cta phuong tién luu trir 1203. TAt ca bd phan
nay duoc két ndi t6i mach hd tro khic bang cach st dung kién tric kénh truyén
phia ngoai.

Ngoai ra, thiét b truyén thong tin 1200 c6 thé dugc thuc hién bang cach st
dung ASIC (application-specific integrated circuit - Mach tich hop tng dung cu
thé) ma bao gom bo xir 1y 1202, giao dién kénh truyén 1204, va giao dién nguoi
dung 1206, va it nhit mot phan cia phuong tién luu trir 1203 va duoc tich hop
vao mot chip. Ngoai ra, thiét bi truyén thong tin 1200 co thé duoc thuc hién
bang cach st dung mot hodc nhiéu FPGA (field programmable gate array -
mang cong kha trinh dang truong), PLD (programmable logic device - thiét bj
logic kha trinh), bo diéu khién, méy trang thai, cong logic, thanh phin phan
cung rd1 rac, bat ky mach thich hgp khac, hodc bat ky két hop cta cac mach ma
c6 thé thuc hién cac chuc nang khac nhau dugc mo ta trong sang ché.

Bo xur 1y 1202 chiu trach nhiém quan 1y kénh truyén va xu ly chung (bao
gdm thuc thi phan mém duoc luu trir trén phuong tién luu trit 1203). B xtr 1y
1202 ¢6 thé duoc thuc hién béng cach st dung mot hodc nhiéu bd xi ly muc
dich chung va/hodc by xu ly danh riéng. Bo xir Iy bao gdm, vi du, bd vi xir 1y,
bd vi diéu khién, bd xir Iy DSP, hoic mach khac ma c6 thé thuc thi phdn mém.
Bét ké phin mém c6 duge goi 12 phan mém, vi phin mém, phin mém trung
gian, vi md, ngodn ngit md ta phan cimg, hodc loai twong tu, hay khéng phan
mém s& duoc hiéu theo nghia rong 1a 1énh, dir liéu, hodc bat ky két hop cua
chung.

Duoc thé hién trén FIG.11 1'5ng phuong tién luu trir 1203 duogc tach biét
voi bo xur 1y 1202. Tuy nhién, nguoi ¢6 trinh d6 trung binh trong Iinh vuc k§
thuat dé dang hiéu rang phuong tién Iwu trir 1203 hodc phan bat ky cua phuong
tién luu trit 1203 ¢6 thé nim ngoai thiét bi truyén thong tin 1200. Vi dy, phuong
tién luu trit 1203 c6 thé bao gdm duong day truyén, dang séng mang thu duoc
bang cach didu ché dir ligu, va/hodc sin phim may tinh tach biét véi nit khong
dy. Tat ca phuong tién nay c6 thé duoc truy nhap bdi bd xir 1y 1202 bing cich

st dung giao dién kénh truyén 1204. Ngoai ra, phuong tién luu trir 1203 hoac
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phan bét ky ctia phuong tién luu trir 1203 ¢6 thé duoc tich hop vao bo xir Iy
1202, vi dy, c6 thé 12 bd nhé dém va/hodc thanh ghi muc dich chung.

Bo xir ly 1202 ¢6 thé thuc hién phuong 4n néu trén, va céc chi tiét khong
dugc mo ta ¢ day.

Nguoi c6 trinh do trung binh trong linh vuc k¥ thuit c¢é thé hiéu rang tit ca
hodc mot vai budc cua phuong phap theo cac phuong an cua sang ché co thé
dugc thuc hién bdi chuong trinh ma chi dan phan cung lién quan. Chuong trinh
c6 thé duge luu trit trong vat ghi doc dugc bdi may tinh. Khi cac chuong trinh
nay chay, cac bude clia cac phuong an vé phuong phap duoc thuc hién. Vit ghi
néu trén bao gom: vat ghi bat ky ma c6 thé luu trit ma chuong trinh, nhu ROM,
RAM, dia tur, hoac dia quang.
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YEU CAU BAO HQ
1. Phuong phép truyén théng tin trong mang ving cuc bd khong déy, bao gom:

truyén truong bao hiéu truyén théng (legacy signaling field, viét tit 1a L-

SIG) trén bang thong truyén;

trong d6 ddi véi 20 MHz trong bang thong truyén, L-SIG duoc mang trén
48 song mang con véi cac chi
s6 =26, 25,24, —23, 22,20, -19, -18, 17, -16, —15,—14, -13, -12, —11,
-10,-9, -8, -6, -5, —4,-3,-2,-1,1,2,3,4, 5,6, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 22, 23, 24, 25 va 26 trong 20 MHz;

trong d6 chudi hoa tiéu dugc mang trén bén séng mang con véi cic chi
s6 21,7, 7 va 21 trong 20 MHz; va

trong d6 —1, -1, -1, va 1 dugc mang tuong Ung trén bdn séng mang con
v6i cac chi sb —28, =27, 27, va 28 cho viée d4nh gié kénh trong 20 MHz.
2. Phuong phép theo diém 1, con bao gbm:

truyén trudong bao hiéu truyén thong lap lai (repeated legacy signaling
field, viét tit 1a RL-SIG);

trong d6 ddi voi 20 MHz trong bing thong truyén, RL-SIG dugc mang
trén 48 song mang con voi cac chi
s6 =26, —25, 24, -23,—22,-20,-19, 18, -17, -16, —15,—14,-13, =12, —11,
-10,-9, -8, -6, -5, —4,-3,-2,-1, 1,2, 3,4, 5,6, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18,19, 20, 22, 23, 24, 25 va 26 trong 20 MHz;

trong d6 chudi hoa tiéu dugc mang trén bén séng mang con véi céc chi

s6 21,7, 7 va 21 trong 20 MHz; va

trong d6 —1, -1, -1, va 1 dugc mang tuong ung trén bén séng mang con

v6i céc chi s6 —28, =27, 27, va 28 cho viéc dénh gia kénh trong 20 MHz.
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3. Phuong phép theo diém 2, trong d6 khi bing thong truyén 16n hon 20 MHz,
phuong phap con bao gom:

sao chép L-SIG va RL-SIG ddi véi mdi 20 MHz trong bang thong truyén;
va

ap dung viéc quay pha ddi véi moi 20 MHz.
4. Phuong phép theo diém 2, con bao gdm:

truyén truong huén luyén ngén truyén théng (legacy short training field,
viét tét 1a L-STF) va truong huén luyén dai truyén thong (legacy long training
field, viét tit 1a L-LTF) truéc L-SIG va RL-SIG, trong d6 L-STF va L-LTF
dugc  mang  trén 48 song mang con VoI cac  chi
$6 —26, =25, =24, —23, —22, —20, -19, —18, =17, -16, —15, 14, 13, —12, —11,
-10,-9, -8, -6,—5,-4,-3,-2,-1, 1,2, 3,4, 5,6, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 22, 23, 24, 25 va 26 trong 20 MHz.

5. Thiét b truyén thong tin trong mang ving cuc b khong déy, bao gdm:
bo truyén, bd truyén duoc tao cdu hinh de:

truyén trudng bao hidu truyén théng (L-SIG) trén bing thong truyén ctia
mdt hodc nhiéu 20 MHz;

trong d6 dbi véi 20 MHz trong bing thong truyén, L-SIG dugc mang trén
48 song mang con véi cac chi
s6 —26, =25, =24, —23, —22, —20, -19, —18, =17, -16, —15, —14, 13, 12, —11,
-10,-9, -8, -6, -5, —4,-3,-2,-1,1,2,3,4, 5,6, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 22, 23, 24, 25 va 26 trong 20 MHz;

trong d6 chudi hoa tiéu dugc mang trén bbn séng mang con véi cac chi
s6 =21, -7, 7 va 21 trong 20 MHz; va

trong d6 —1,—1, —1, va 1 dugc mang tuong Ung trén bbn séng mang con
vé6i céc chi sb —28, =27, 27, va 28 cho viéc dénh gia kénh trong 20 MHz.

6. Thiét bi theo diém 5, bd truyén con dugc tao cu hinh de:
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truyén trudong bao hiéu truyén thng lap lai (RL-SIG);

trong dé dbi voi 20 MHz trong bang thong truyén, RL-SIG dugc mang
trén 48 song mang con voi cac chi
s6 =26, =25, =24, —23,-22,-20,-19, -18,-17, -16, —15, —14, —13, =12, —11,
-10,-9, -8, -6, -5, —4,-3,-2,-1,1,2,3,4,5,6,8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 22, 23, 24, 25 va 26 trong 20 MHz;

trong d6 chudi hoa tiéu duge mang trén bbn séng mang con véi cac chi
s6 =21, =7, 7 va 21 trong 20 MHz; va

trong d6 —1, —1, —1, va 1 dugc mang tuong Ung trén bbn séng mang con
vé6i cac chi s6 —28, —27, 27, va 28 cho viéc danh gia kénh trong 20 MHz.
7. Thiét bi theo diém 6, trong d6 bod truyén con duoc tao cdu hinh dé:

khi bang théng truyén 16n hon 20 MHz, sao chép L-SIG va RL-SIG doi
v6éi mdi 20 MHz trong bang thong truyén; va

ap dung viéc quay pha d6i voi mdi 20 MHz.
8. Thiét bi theo diém 6, trong d6 bd truyén con duoc tao cu hinh dé:

truyén truong huén luyén ngén truyén théng (L-STF) va trudng huén
luyén dai truyén théng (L-LTF) truée L-SIG va RL-SIG, trong d6 L-STF va L-
LTF dugc mang trén 48 séng mang con voi  cdc  chi
s6 —26, —25, =24, —23, 22, —20,-19, -18,-17,-16,—15, 14,13, -12, —11,
-10, -9, -8, -6, -5, —4,-3,-2,-1,1,2,3,4, 5,6, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 22, 23, 24, 25 va 26 trong 20 MHz.

9. Phuong tién doc duge bdi méy tinh, luu trit cac 1énh chuong trinh ma, khi
duogc thue hién bai it nhat mot bd xir 1y, khién it nhat mot bo xtr 1y thuc hién céc

thao tac bao gdm:
truyén truong bao hiéu truyén théng (L-SIG) trén bang thong truyén;

trong d6 dbi véi 20 MHz trong bang thong truyén, L-SIG duoc mang trén

48 song mang con voi cac chi
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s6 =26, 25, =24, 23,22, 20,19, -18, 17, 16,15, 14, -13, 12, -11,
-10,-9, -8, -6, -5,-4,-3,-2,-1,1,2,3,4, 5,6, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 22, 23, 24, 25 va 26 trong 20 MHz;

trong d6 chudi hoa tidu dugc mang trén bon séng mang con Vi cac chi

s6 —21, =7, 7 va 21 trong 20 MHz; va

trong d6 —1, -1, 1, va 1 dugc mang tuong Ung trén bén séng mang con

v&i cac chi s6 =28, —27, 27, va 28 cho viéc ddnh gid kénh trong 20 MHz.
10. Phuong tién theo diém 9, céc thao tic con bao gdm:

truyén trudong bao hiéu truyén thdng lap lai (RL-SIG);

trong d6 dbi v6i 20 MHz trong bang thong truyén, RL-SIG dugc mang
trén 48 song mang con véi cac chi
s6 =26, =25, =24, 23, 22,20, 19, -18, 17, =16, —15,—14,-13, -12, - 11,
-10,-9, -8, -6, -5,-4,-3,-2,-1,1,2,3,4,5,6, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18, 19, 20, 22, 23, 24, 25 va 26 trong 20 MHz;

trong d6 chudi hoa tiéu dugc mang trén bdn séng mang con véi cac chi
s6 —21, =7, 7 va 21 trong 20 MHz; va

trong d6 —1, -1, -1, va 1 dugc mang twong Ung trén bén séng mang con
vé6i cac chi sb —28, —27, 27, va 28 cho viéc danh gid kénh trong 20 MHz.
11. Phuong tién theo diém 10, c4c thao téc con bao gom:

khi bang thong truyén 16n hon bing théng 20 MHz, sao chép L-SIG va
RL-SIG d6i v6i mdi 20 MHz trong bang thong truyén; va

ap dung viéc quay pha d6i voi mdi 20 MHz.
12. Phuong tién theo diém 10, c4c thao téc con bao gom:

truyén truong huén luyén ngan truyén théng (L-STF) va trudng huén
luyén dai truyén théng (L-LTF) truée L-SIG va RL-SIG dugc xir ly, trong d6 L-

STF va L-LTF dugc mang trén 48 séng mang con V&i cic chi
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sb =26, -25, =24, -23, —22, 20, -19, 18, -17,-16, -15, —14, —13, —12, —11,
-10,-9, -8, -6, -5, —4,-3,-2,-1,1,2,3,4,5,6, 8,9, 10, 11, 12, 13, 14, 15,
16,17, 18,19, 20, 22, 23, 24, 25 va 26 trong 20 MHz.
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