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(57) Sang ché dé cap dén phuong phap tao chudi trudong huéng dan ngin hiéu qua cao,
phuong phap gui tin hiéu, phuong phap thu tin hiéu, va cac thiét bi lién quan, trong d6
phuong phap tao chudi hudng dan ngan hiéu qua cao bao gdm cac budc: lam tang mat do
mién tan sb cua chudi mién tan s6 tuong ng voi chu01 truong hudng dan ngan hiéu qua
cao thir nhit dé tao ra chudi mién tan sé voi mat do mién tan s0 dugc tang Ién; tao ra chu01
truong huéng dan ngan hiéu qua cao thtr hai theo chudi mién tan s6 v6i mat d6 mién tan sd
duogc ting 18n; va st dung chudi truong huéng dan ngin hiéu qua cao tht hai nhu chudi
truong hudng dan ngin hiéu qua cao trong chudi phan dau cua khung truyén dit liéu trong
mang vung cuc bo khong day (Wireless Local Area Network - WLAN). Theo phuong an
ctia sang ché, chu ky cua chudi truong hudng din ngan hiéu qua cao duoc st dung dé thuc
hién diéu chinh viéc diéu khién do khuéch dai tw dong (Automatic Gain Control - AGC)
giai doan 2 trong WLAN co thé duoc tang 1én, va tri s6 d6 tré dich vi tudn hoan (Cyclic
Shift Delay - CSD) 16n nhat ma c6 thé dugc sir dung ciing duoc ting 1én.
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Linh vue k§ thuit dwgc dé cap

Sang ché dé cap dén linh vuc truyén thong, va cu thé 13, dé cap dén phuong

phap va thiét bi giri tin hiéu, va phuong phép va thiét b thu tin hiéu.
Tinh trang k§ thuit caa sang ché

Vén d& nghiém trong ma can dugc khic phuc trong truyén thong khéng day
kiéu mAu 1a: cach thirc dé nang cao hon nita do tin ciy truyén va tng dung phd
ctia hé théng. Pa diu vao da dau ra (Multiple-Input Multiple-Output, viét tit 1a
MIMO) 14 céng nghé chii dao trong truyén thong khéng déy hién thoi, va duoc
chép nhén trong nhidu chuén ching han nhu 802.11, 802.16, va 802.15. Trong
cong nghé MIMO, nhiéu anten duoc st dung & ca dau thu va dau truyén dé tao
nén hé thdng da anten, ma c6 thé 1am ting mot cach hitu hiéu kha ning truyén
théng va nang cao chit luong truyén thong, va c6 thé dép tmg yéu cau vé truyén
théng dung luong 16n chat lugng cao, ning cao hitu hiéu tng dung phd, va lam
giam b6t nhu ciu ngdy cang gia ting dbi vdi cac tai nguyén phd.

Cong nghé MIMO d3 dugc chip nhan rong rii trong cac chun mang ving
cuc bo khong day hién thoi (Wireless Local Area Networks, viét tit 1a WLAN).
Chuén IEEE 802.11n hd trg tdi da 14 truyén MIMO 4x4 (s luong céc anten truyén
va sb luong céc anten thu déu 1a bén (4)), trong khi chuin IEEE 802.11ac hd trg
t6i da 1a truyén MIMO 8x8 (sb lugng céc anten truyén va sé lugng cac anten thu
déu 13 tam (8)). Ngoai ra, khung truyén dit liéu trong WLAN duoc chia thanh hai
phan: phan diu (Preamble) va phan dir liéu. Khi thu tin hiéu, b thu trong hé théng
WLAN dau tién cn diéu chinh d6 khuéch dai cong suit cta tin hiéu thu duoc,
sao cho tin hiéu di vao bd chuyén d6i tuong ty thanh sé (Analog-to-Digital
Converter, viét tit 1a ADC) v6i cong sut thich hop can duogc chuyén déi thanh tin

hiéu s0, va viéc x1r ly k¥ thuat s6 con dugce thuc hién trén tin hiéu thu duoc. Piéu
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chinh c6ng suét cta tin hiéu thu dugc, theo chudn WLAN hién thoi, hai giai doan
ctia viéc didu chinh diéu khién d6 khuéch dai tu dong (Automatic Gain Control,
viét tit la AGC) duogc thuc hién trén tin hiéu thu dwogc st dung 1an lugt chudi
truong hudng dan ngén ké thira (Legacy— Short Training Field, viét tit 1a L-STF),
va chudi truong huéng din ngén luu lwong cao (High-Throughput—Short Training
Field, viét tit 1a HT-STF) ho#ic chudi trudng huéng dén ngén luu luong rét cao
(Very-High-Throughput— Short Training Field, viét tit 1a VHT-STF) (theo k§
thuat da biét, HT-STF va VHT-STF dugc dé cap chung 13 céc truong hudng dan
ngén hiéu qua cao) trong chudi phan dau. Chi tiét hon, tham khao Fig.1.

Fig.1 14 gian dd cta cu tric khung dit lidu va didu chinh AGC béi bo thu
theo chudn WLAN hién thoi. Nhu duoc thé hién trén hinh v&, b thu thuc hién
viéc diéu chinh giai doan 1 (so bd) AGC nho st dung chudi L-STF trong chudi
phén dau, va trong viéc diéu chinh so bd AGC, tin hiéu thu duoc c6 thé duoc didu
chinh tho t6i dai dong ciia ADC. Ngoai ra, bo thu thuc hién viéc diéu chinh giai
doan 2 (chinh x4c) AGC nho stt dung chudi VHT-STF trong chudi phan dau (Fig.1
thé hién mot truong hop theo chuin 802.11ac, va theo 802.11n, viéc diéu chinh
giai doan 2 (chinh xac) AGC duoc thuc hién nho st dung chudi HT-STF), va trong
viéc diéu chinh chinh x4c AGC, tin hiéu thu duoc c¢6 thé duoc didu chinh mot cach
chinh x4c té1 dai dong cua ADC.

Néu viéc diéu chinh AGC duoc thuc hién trén tin hiéu thu duogc theo cach
néu trén, cin phai 1am cho céng suét ciia phin chudi STF cua tin hiéu thu duogc
tring véi cong sudt ctia phan dit liéu cua tin hidu dén mitc cao nhét c6 thé. Néu
trong tin hiéu thu dugc, céng sut cia chudi STF 14 16n hon so véi cong suit cta
phén dir liéu, toan bd d6 khuéch dai cong suét cta tin hiéu thu duoc s& duoc thiét
dat 1a qué cao, va do d6, gay ra su bdo hoa hoic cét dinh ctia phan dit liéu cta tin
higu. Néu cong suét ciia chudi STF trong tin hiéu thu duogc 1a nhé hon so véi cong
suat ctia phan dit liéu, toan bd do khuéch dai cong sudt cua tin hidu thu duoc s&
duoc thiét dit 1a qué nhd, va do do, do chinh xac léy mau cla phén dir liéu cua tin
hiéu 12 khéng di trong ADC. P& ngin ngira hai truong hop néu trén khong xay ra

va anh hudng dén toan bd hi€u suat thu ctia hé thong, can lam cho cbng suat ctia
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chudi STF trung kh6p v6i cong suat ctia phan dit lidu.

Khi ¢6 nhidu anten truyén & dau truyén ctia hé théng, cic anten truyén gui
cac chudi STF nhu nhau trong chudi phin dau, va d6i véi phan dit lidu, cac dong
dir liéu doc 14p 14n nhau c6 thé duoc giri. Trong trudng hop nay, su chdng 14n bién
d6 xuét hién trong chudi STF, va do d6, cong suét cia chudi STF bi sai léch
nghiém trong tir cong suét ctia phan dir liéu. D& tranh hiéu qua tao chum nhu vay,
d6 tré dich vi tuan hoan (Cyclic Shift Delay, viét tit 13 CSD) duogc dua vao hé
théng WLAN. Tri s6 CSD 16n hon chi béo ré'lng b6 thu c¢6 thé thu nhén hiéu suét
diéu chinh AGC t6t hon. Ngoai ra, khi sé lugng cac anten truyén 13 16n hon, hé
thng can tri s6 CSD 16n hon dé thu nhan hiéu suit AGC tét hon.

Hién tai, viéc ap dung tri s6 CSD 16n hon so v&i 200ns t6i chudi L-STF tac
dong dén mbi twong quan chéo cta cac chudi, va do d6 tac dong dén sy thu nhan
chinh xéc ctia chudi L-SIG. Do d6, trong cac chuan WLAN hién thoi, dbi v6i phan
L-STF/L-LTF/L-SIG, trj s6 CDS 16n nhét ctia chudi phan dau duoc gidi han khong
16n hon so véi 200ns.

Theo k¥ thuat d4 biét, giai phap dwoc st dung theo chudn IEEE 802.11n la
& chd chudi CSD c6 tdi da 1a 200ns duogc st dung dbi v6i phan ké thira L-LTF
chudi ctia chudi phan dau, trong d6 chuén IEEE 802.11n hd tro ti da 12 bdn anten
truyén. Cac chudi SCD duoc st dung cho céc sé lwong khac nhau cia cac anten
truyén duoc thé hién trén Fig.2.

Ngoai ra, trong giai phap duoc sir dung theo chuén IEEE 802.11n, chudi L-
STF dugc ti stt dung cho HT-STF. Diéu khac biét 13, ky hiéu OFDM ma khoéng
thoi gian ctia no 1a 4us duoc st dung trong phan HT-STF. Céc chudi SCD duoc
st dung d6i voi phan HT-STF duoc thé hién trén Fig.3.

C6 thé nhan thay tir Fig.3 13, dé thu nhan hiéu suat AGC tbt hon, tri s6 CDS
16n nhét duoc st dung cho chudi HT-STF theo chudn IEEE 802.11n dugc tdng lén
dén 600ns.

Tri s6 CSD ctia HT-STF theo ky thuat da biét duge tang 1én mat cach tuong
ung. Tuy nhién, su han ché cua giai phap la: chudi L-STF dugc tai st dung cho

chudi HT-STF trong hé thdng, va theo cach ndy, ¢6 ndm chu ky trong 4us cua
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chudi HT-STF, trong d6 khoang thoi gian ctia mdi chu ky 13 800ns. Theo cach nay,
viéc ing dung CSD 800ns t&i chudi 1a trong duong véi viéc 4p dung CSD 12 Ons
téi chubi boi vi cac chu ky trong chudi thoi gian nay trung khép véi nhau. Do dd,
theo k¥ thuat da biét, tri s6 CDS 1én nhét c6 thé duge st dung cho chudi cé thé
dwoc giéi han chi 1a 750ns (khoang thoi gian 14y méu ciia cAc tin hiéu mién thoi
gian trong dai thong 20 M 1a 50ns).

Tuong tu véi chuén IEEE 802.11n, giai phap dugc st dung theo chuin
IEEE 802.11ac 1a & chd chudi CSD c¢6 tdi da 1a 200ns dugc sir dung dbi véi chudi
phén ké thira L-STF trong chudi phan dAu; tuy nhién, sb luong 16n nhét cta cac
anten truyén duoc hd tro duogc ting 1én dén 8. Pbi v6i phan ké thira L-STF trong
chudi phan du, cac chudi SCD duoc st dung cho céc s6 luong khac nhau ciia cic
anten truyén duoc thé hién trén Fig.4.

Tuong tu vé6i 11n, theo chuan 11ac, chudi L-STF ciing duogc tai str dung cho
VHT-STF, va ky hiéu OFDM ma khoang thoi gian cia né 1a 4us dugce st dung
trong phan VHT-STF theo chuén 11ac. Céc chudi SCD duoc st dung d6i v6i phan
VHT-STF duoc thé hién trén Fig.5.

C6 thé nhan thay tir Fig.5 13, dé thu nh4n hiéu sut AGC t6t hon, tri s CDS
16n nhit dbi véi phan VHT ctia chudi phin dau va phan dit lidu duoc tang 1én dén
tri sb gi61 han: 750ns.

Tuong tu v6i chuan IEEE 802.11n, han ché cua giai phap hién thdi theo
chudn IEEE 802.11ac la: chudi L-STF dugc tai sir dung cho chudi VHT-STF trong
hé thdng, va theo cach nay, c6 nam chu ky trong 4ps ctia chudi VHT-STF, trong
d6 khoang thoi gian ctia mdi chu ky 12 800ns. Do d6, tri s6 CDS 16n nhét c6 thé
duoc st dung cho chudi cling c6 thé dugc gidi han chi téi 750ns (khoang thoi gian
l4y mAu caa cac tin hidu mién thoi gian trong dai thong 20 M 1a 50ns).

Tém lai, theo k¥ thuat di biét, chu ky cua chudi truong huéng din ngén
hidu qua cao trong chudi phan dau trong hé thdng WLAN 14 ngén, va do dé, trj s
CDS 16n nhat ma c6 thé duoc sir dung bi han ché ti da. Cubi ciing, hiéu sut diéu

chinh AGC c¢6 thé khong dap tng.
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Ban chit k§ thuat ciia sing ché

Pé giai quyét nhugc diém néu trén, muc dich cia sing ché 1a dé xuét
phuong phép va thiét bi tao chudi trudng hudéng din ngan hidu qua cao, phuong
phap va thiét bi gri tin hiéu, va phuong phép va thiét b thu tin hiéu, sao cho chu
k¥ ctia chudi huéng dan ngén hiéu qua cao trong chudi phan dau cia khung truyén
dit liéu trong WLAN c6 thé duoc tang lén, va hon nita, tri s6 CDS 16n nhat ma c6
thé duoc 4p dung cho chudi trudng huéng din ngén hidu qua cao c6 thé duoc ting
1én.

Mot khia canh ctia sang ché d& xuét phuong phép gui tin hiu, duoc ap dung
téi mang ving cuc bo khong dy va bao gém: tao ra chudi phan dau tuong tng
v6i dai théng hién tai, trong d6 chudi phan diu bao gém chudi trudng hudéng dén
ngan hiéu qua cao, chudi trudng huéng dén ngén hiéu quéa cao nay 1a twong tng
v6i phan doan clia chudi trong chudi trudng hudng dan hiéu qua cao trong chudi
phan d4u twong tng vdi dai thong tham thiéu; va trong d6 phan doan cua chudi
bao gdm it nhat mét chu ky, d6 dai cua cac chu ky 1a 1600ns mot cach tuong Ung;
gtri chubi phﬁn dau duoc tao ra.

Khia canh khac clia sang ché dé xuat phuong phap thu tin hiéu, duoc 4p
dung t6i mang viing cuc bd khong day va bao gdm: thu chudi phan dau twong tng
véi dai théng hién tai, trong d6 chudi phan dau bao gdm chudi trudng hudng dan
ngén hiéu qua cao, chudi truong hudéng dan ngén hiu qué cao nay 1a tuong tng
v6i phan doan ctia chudi trong chudi trudng hudng dan hiéu qua cao trong chudi
phan dau tvong Gng voi dai thong tham chiéu, va dai thong tham chiéu nay 1én
hon dai thong hién tai; trong d6 phan doan ctia chudi bao gém it nhat mot chu ky,
dd dai cta cac chu ky 1a 1600ns mdt cach twong tng; dua trén chudi truong hudng
dan ngén hidu qua cao thu dugc, xtr 1y céc tin hidu.

Céc khia canh khac ctia sang ché dé xuét thiét bi hodc co ciu ma c6 thé thuc
hién phuong phap néu trén.

C6 thé thay duoc tir phan mé ta néu trén 13, theo mdt vai cach thuc hién c6
thé ctia séng ché, mat d6 mién tan s cta chudi mién tin sé twong tmg véi chudi

truong hudng dan ngan hiéu qua cao thir nhat dugc tang 1én dé tao ra chudi mién
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tAn sb v4i mat d6 mién tan sb duge tang 1én; chudi truong huéng dan ngén hiéu
qué cao thir hai dugc tao ra theo chudi mién tin sd véi mat d6 mién tan sb duoc
tang l1én; va chudi trudng hudng din ngén hidu qua cao thit hai dugc sir dung nhu
chudi truong hudng din ngin hiéu qua cao (vi du, chudi HI-STF theo IEEE
802.11n, hodc chudi VHI-STF theo IEEE 802.11ac, hoic HE-STF (High-
Efficiency—Short Training Field, truong huéng din ngén hiéu qua cao) trong
mang WLAN thé hé tiép theo) trong chudi phan dau cta khung truyén dit liéu
trong mang ving cuc bd khong diy WLAN. Do d6, chu ky ctia chudi huéng dan
ngan hidu qué cao trong chudi phan dau cia khung truyén dit liéu trong WLAN
theo phuong 4n ctia sang ché dugc ting 1én theo su so sanh véi chu ky ctia chudi
HT-STF hién thoi trong IEEE 802.11n hodc chu ky ctia chudi VHT-STF hién thoi
theo IEEE 802.11ac theo k¥ thuat da biét, va hon nita, tri sb tré chuyén dich chu
ky CSD 16n nhét ma c6 thé duogce sir dung trong WLAN téng lén theo d6. Hon nita,
hiéu suit AGC t8t hon c6 thé dugc thu nhan khi hai giai doan cua viéc diéu chinh
diéu khién d6 khuéch dai tw dong AGC duoc thuc hién trén tin hiéu thu dugc trong
hé thong WLAN nho str dung mét cach tuong tng chudi L-STF va chudi HT-STF
hoic chudi VHT-STF hoic chudi HE-STF chu ky dugc tang 1én trong chudi phan
dau.

Co thé théy duoc tur phﬁn mo ta néu trén 14, theo mot vai cach thuc hién co
thé clia séng ché, chudi truong hudng din ngén hiéu qua cao thit nhét trong chudi
phan dau tuong ting véi dai thong thir hai dwgc thu nhén, trong dé dai thong thi
hai 14 16n hon so véi dai thong thir nhat; phan doan ctia chudi duoc gitt lai tir chudi
truong hudéng dan ngin hiéu qué cao thir nhat duoc thu nhan, trong d6 sb luong
cac diém 14y miu duogc bao gbm trong phén doan ciia chudi 1a sé luong céc diém
14y mau twong tng véi chudi trudng huéng dan ngén hiéu qua cao trong chudi
phén diu twong tmg véi dai thong thi nhét; ti 18 1dy mAu ctia phan doan duge giit
lai ctia chudi duge thay d6i dén ti 16 14y miu twong tmg v&i dai thong thi nhét, dé
thu nhan chudi trudng huéng din ngin hiéu qua cao tht hai; va chudi truong
huéng dén ngén hiéu qua cao thir hai duoc st dung nhu chudi truong hudng dan

ngan hiéu qua cao (vi du, chudi HT-STF theo IEEE 802.11n, hosc chudi VHT-
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STF theo IEEE 802.11ac, hoac HE-STF trong mang WLAN thé hé tiép theo) trong
chudi phan du twong tmg véi dai thong thi nhét. Do d6, chu ky ctia chudi truong
huéng din ngén hiéu qua cao trong chudi phén dau twong tmg véi dai thong thir
nhét dugc ting 1én, va hon nita, tri s6 tré chuyén dich chu ky CSD 16n nhét ma c6
thé duoc st dung trong dai thong thir nhit ting 1én theo d6. Hon nita, higu suat
AGC tét hon c6 thé duoc thu nhén khi hai giai doan caa viéce diéu chinh didu khién
d6 khuéch dai tw dong AGC dugc thyc hién trén tin hiéu thu duoc trong hé théng
WLAN trong dai théng thir nhat nho st dung mot cach twong tng chudi L-STF
va chudi HT-STF hoic chudi VHT-STF hoic chudi HE-STF chu ky dugc ting 1én
trong chudi phan dau. |

C6 thé thdy dugc tir phﬁn mb ta néu trén 1a, theo mot vai cach thuc hién co
thé ctia sang ché, chudi phan dau duoc tao ra, trong d6 chudi phin dau bao gém
chubi truong huéng din ngén hiéu qua cao (vi du, chudi HT-STF theo IEEE
802.11n, hodc chudi VHT-STF theo IEEE 802.11ac, hoac HE-STF trong mang
WLAN thé hé tiép theo), va s6 lugng cac tri sb khong gita cac tri sé khac khong
1an cén trong chudi mién tin sé twong tmg véi chudi trudng hudng dan ngén hidu
qua cao 13 nhé hon so véi 3; va chudi phan du dugc tao ra dugc gui. Do dé, chu
ky cta chudi hudéng dan ngin hiéu qua cao trong chudi phan dau ctia khung truyén
dit liéu trong WLAN theo phuong 4n ciia sang ché duoc ting 1én lién quan dén
chu ky ctia chudi HT-STF hién thoi trong IEEE 802.11n hodc chu ky cua chudi
VHT-STF hién thoi theo IEEE 802.11ac theo k¥ thuat da biét, va hon nita, tri s6
tré chuyén dich chu ky CSD 16n nhét ma c6 thé dugc st dung trong WLAN ting
1én theo d6. Hon nita, hiéu sudt AGC tét hon c6 thé duoc thu nhan khi hai giai
doan ctia viéc didu chinh diéu khién d6 khuéch dai ty dong AGC duoc thuc hién
trén tin hiéu thu duoc trong hé théng WLAN nho sir dung mét cach twong tmg
chudi L-STF va chudi HT-STF hodc chudi VHT-STF hoic chudi HE-STF chu ky
dugc ting 1én trong chudi phan dau.

C6 thé thdy duoc tir phdn md ta néu trén 13, theo mot vai cach thue hién co
thé ctia sang ché, chudi phan dau duogc thu, trong d6 chudi phin du bao gdm

chudi trudong huéng din ngin hiéu qua cao (vi du, chudi HI-STF theo IEEE
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802.11n, hoic chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF trong mang
WLAN thé hé tiép theo), va sb luong cac tri s6 khong giita cac tri s6 khac khong
14n cn trong chudi mién tin sb twong tmg véi chudi tredng hudng din ngén hiéu
qua cao 1a nho hon so véi 3. Chu ky ciia chudi huéng dan ngén hiéu qua cao trong
chudi phan dau cua khung truyén dit liéu trong WLAN theo phuong 4n clia sing
ché duogc ting 16n lién quan dén chu ky ctia chudi HT-STF hién thoi trong IEEE
802.11n hodc chu ky ctia chudi VHT-STF hién thoi theo IEEE 802.11ac theo k¥
thuat da biét, va hon nita, tri s6 tré chuyén dich chu ky CSD 16n nhit ma c6 thé
dugc stir dung trong WLAN téng 1én theo d6. Hon nita, hiéu sudt AGC tét hon c6
thé duogc thu nhan khi hai giai doan cta viéc diéu chinh diéu khién d6 khuéch dai
tur dong AGC dugc thuc hién trén tin hiéu thu dugc trong hé théng WLAN nho st
dyng mot cach tuwong tng chudi L-STF va chudi HT-STF hoic chudi VHI-STF
hodc chudi HE-STF chu ky duogc ting 1én trong chudi phan dau.

Co thé théy duoc tur phﬁn mo ta néu trén 1a, theo mot vai cach thuc hién cé
thé clia sang ché, chudi phan du tuong tmg véi dai thong hién thoi duoc tao ra,
trong d6 chudi phan diu bao gdm chudi truong huéng dan ngan hidu qua cao (vi
dy, chudi HT-STF theo IEEE 802.11n, hodc chudi VHT-STF theo IEEE 802.11ac,
hozc HE-STF trong mang WLAN thé hé tiép theo), chudi trudng hudng dan ngin
hiéu qua cao la twong Gng v&i phan doan ctia chudi trong chudi truong hudng dén
hiéu qué cao trong chudi phan dau twong g vé6i dai thong tham chiéu, ti 16 lay
va dai thong tham chiéu 14 16n hon so véi dai thong hién thoi; va chudi phan dau
dugc tao ra duge giri. Do d6, chu ky ctia chudi trudng hudng din ngén hidu qua
cao trong chudi phan diu tuong ung vo6i dai thong hién thoi dugce tang 1én lién
quan dén chu ky ciia chudi HT-STF hién thoi trong IEEE 802.11n hodc chu ky
ctia chudi VHT-STF hién thdi theo IEEE 802.11ac theo k¥ thuat da biét, va hon
nita, trj sb tré chuyén dich chu ky CSD 16n nhét ma c6 thé duoc st dung trong hé
théng WLAN trong dai thong hién thoi ting 1én theo d6. Hon nita, hiéu suit AGC
t6t hon ¢ thé dugc thu nhén khi hai giai doan cta viéc diéu chinh didu khién d6

khuéch dai tu dong AGC duogc thuc hién trén tin hiéu thu duogc trong hé théng
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WLAN trong dai théng hién thoi nhd sit dung mdt cach twong tng chudi L-STF
va chudi HT-STF hodc chudi VHT-STF hoic chudi HE-STF chu ky duoc ting 1én
trong chudi phan dau.

C6 thé théy duoc tur phén mo ta néu trén 13, theo mot vai cach thuc hién co
thé cta sang ché, chudi phan dau tuwong Ung voi dai théng hién thoi dugc thu,
trong d6 chudi phan dau bao gdm chudi trudng huéng dan ngén hidu qua cao (vi
du, chudi HT-STF theo IEEE 802.11n, hodc chudi VHT-STF theo IEEE 802.11ac,
hozc HE-STF trong mang WLAN thé hé tiép theo), chudi truong hudéng din ngén
hiéu qua cao 1a twong tng véi phan doan ctia chudi trong chudi truong hudng dan
higu qua cao trong chudi phan dau tuong tmg v6i dai thong tham chibu, ti 16 14y
mAu clia phan doan ciia chudi 1a ti 18 1y mau twong tmg véi dai théng hién thoi,
va dai thong tham chiéu 13 16n hon so vé6i dai théng hién thoi. Do d6, chu ky cua
chudi truong huéng din ngén hidu qua cao trong chudi phan dau tuong Umg vai
dai théng hién thoi duogc ting 1én lién quan dén chu ky cua chudi HT-STF hién
thoi trong IEEE 802.11n hoic chu ky cia chudi VHT-STF hién thoi theo IEEE
802.11ac theo k¥ thuat d& biét, va hon nira, tri s tré chuyén dich chu ky CSD 16n
nhit ma c6 thé duoc sir dung trong hé théng WLAN trong dai thong hién thoi tang
1én theo d6. Hon nita, hiéu sudt AGC t6t hon c6 thé dugc thu nhén khi hai giai
doan ctia viéc diéu chinh diéu khién d6 khuéch dai tu dong AGC duge thuc hién
trén tin hiéu thu dugc trong hé théng WLAN trong dai thong hién thdi nho st
dung mot cach twong tmg chudi L-STF va chudi HT-STF hodc chudi VHT-STF
ho#ic chudi HE-STF chu ky duogc ting 1én trong chudi phin dau.

M0 ta vin tit cac hinh vé

Fig.1 13 gian db cua céu tric khung dit liéu va diéu chinh AGC dugc thuc
hién boi bd thu theo chuan WLAN hién thoi;

Fig.2 1a danh muyc cta cac chudi SCD dugc sir dung di véi phin ké thira
L-LTF ctia chudi phan dau theo chuin IEEE 802.11n theo ky thuat da biét;

Fig.3 la danh muc cta cdc chudi SCD dugc str dung cho HT-STF trong
chudi phan d4u theo chuin IEEE 802.11n theo k¥ thuat da biét;

Fig.4 12 danh muc ctia cac chudi SCD duoc sir dung ddi véi phan ké thira

-10-



28253

L-LTF cua chudi phan du theo chuan IEEE 802.11ac theo k¥ thuét da biét;

Fig.5 12 danh muc ctia cac chudi SCD duoc st dung cho VHT trong chudi
phin dau theo chuén IEEE 802.11ac theo k¥ thuat da biét;

Fig.6 1a luu dd theo phuong 4n vé phuong phap tao truong huéng dan ngan
theo sang ché;

Fig.7 14 luu dd theo phuong 4n khéc vé phuong phép tao trudng hudng dan
ngin theo sang ché;

Fig.8 14 gian dd cuia thanh phan ciu tric theo phwong 4n vé thiét bi tao chudi
truong huéng dan ngin hiéu qua cao theo sang ché;

Fig.9 14 gian d6 ctia thanh phan ciu tric theo phuong 4n khéc vé thiét bi tao
chudi truong huéng dan ngén hiéu qua cao theo sang ché;

Fig.10 1 gian dd ctia thanh phan ciu trac theo phuong 4n khéc vé thiét bi
tao chudi truong hudng din ngén hidu qua cao theo sang ché;

Fig.11 1 gian dd ctia thanh phén cu trac theo phuong 4n khac vé thiét bi
tao chudi trudng hudng din ngin hiéu qua cao theo sang ché;

Fig.12 1a luu d6 theo phwong 4n vé& phuong phép giri tin hidu theo sang ché;

Fig.13 13 luu d6 theo phwong 4n vé phuong phap thu tin hiéu theo sang ché;

Fig.14 13 luu d6 theo phwong 4n khac vé phuong phap giri tin hiéu theo
sang ché;

Fig.15 1a luu dd theo phuong 4an khac vé phuong phéap thu tin hidu theo sang
ché;

Fig.16 13 gian d6 cua thanh phan ciu tric theo phuong 4n vé thiét bj giri tin
hiéu theo sang ché;

Fig.17 12 gian d6 cta thanh phan c4u tric theo phuong an vé thiét bi thu tin
hiéu theo sang ché;

Fig.18 1a gian db ctia thanh phan ciu tric theo phuong 4n khéac vé thiét bi
gui tin hiéu theo sang ché;

Fig.19 13 gian db ctia thanh phan ciu tric theo phuwong an khéc vé thiét b
thu tin hiéu theo sang ché;

Fig.20 1 gian dd ciia thanh phan ciu tric theo phuong an khac vé thiét bi
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gui tin hiéu theo sang ché;

Fig.21 1a gian dd cua thanh phdn céu truc theo phuong an khac vé thiét b
thu tin hiéu theo sang ché;

Fig.22 1a gian d6 ctia thanh phén c4u tric theo phuong 4n khac vé thiét b
gui tin hiéu theo sang ché;

Fig.23 1 gian dd ctia thanh phén céu triic theo phuong 4n khéac vé thiét b
thu tin hiéu theo séng ché; va

Fig.24 1a gian d6 vé su so sanh gitta hiéu suat AGC cua bd thu theo céc giai
phap k¥ thuét ctia sang ché va hiéu suat AGC ctia bd thu theo cac giai phap k§
thuét hién thoi.

M5 ta chi tiét sang ché

Phan du6i day mé ta chi tiét cac giai phap k¥ thuét cta sang ché nho st
dung cac vi du dua vao cac hinh vé& kém theo va cac phuong phap ctia phuong an
cu thé.

Céc phuong 4n séang ché boc 16 phuong phap va thiét bi tao chudi trudong
huéng dén ngén hiéu qua cao, va phwong phép va thiét bi duoc 4p dung cho mang
vung cuc bd khong day.

Fig.6 1a gian db ctia thanh phan thi tuc theo phuong an vé phuong phép tao
chudi truong hudng din ngén hiéu qua cao theo sang ché. Nhu duoc thé hién trén
Fig.6, phuong phép c6 thé bao gdm céc budce sau day.

Buéc S110: Tang mat do mién tan s6 cua chudi mién tan sd twong Gng véi
chudi trudng hudng din ngén hiéu qua cao tht nhét dé tao ra chudi mién tan sb
v6i mat d6 mién tan sb duoc tang 1én.

Theo su thyuc hién cu thé, chudi truong huéng dan hidu quéa cao thir nhét
theo phwong an nay ctia sang ché c6 thé 1a HT-STF theo chuén IEEE 802.11n hogc
VHT-STF theo chuan IEEE 802.11ac trong hé thdng WLAN theo k§ thuat da biét,
trong d6 khoang thoi gian ctia chudi mién thoi gian ctia HT-STF theo IEEE
802.11n 13 4ps (bao gdm tién t6 tudn hoan CP), nim chu ky duogc bao gdm trong
4us, va do dai ciia mdi chu ky 1a 800ns; khoang thoi gian ctia chudi mién thoi gian

ctia VHT-STF theo IEEE 802.11ac ciing 13 4us, nam chu ky ciing dugc bao gdm
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trong 4ps, va d6 dai cia méi chu ky 12 800ns. Noi chung, trong dai thong 20 M,
chudi mién tin s tuwong tng v6i HT-STF hoic VHT-STF trong WLAN theo k¥
thuét d3 biét 14 nhu sau:

Chusi 1:

[0,0,0,0,0,0,0, 0, 1+1i, 0, 0, 0, -1-1i, 0, 0, 0, 1+1i, 0, 0, 0, -1-1i, 0, O,
0,-1-11,0, 0, 0, 1+1i, 0, 0,0, ..., 0,0, 0,-1-1i, 0, 0, 0,-1-14, 0, 0, 0, +11, 0, 0, O,
1+1i, 0, 0, 0, 1+14, 0, 0, 0, 1+1i, 0, 0, 0, 0, 0, 0, O]

C6 thé nhan thiy tir chudi 1 ma c6 ba sb 0 giira cac tri sé trong chudi mién
tan s6 ctia HT-STF hosc VHT-STF trong dai thong gdc 20 M.

Theo su thuc hién cu thé, chudi mién tan sb tuong tmg voi chudi truong
huéng dan ngén hiu qua cao thi nhit theo phuong 4n nay ciia sang ché co thé 1a
chudi mién tan sb dugc thu nhan sau khi mat do mién tin sd ciia chudi mién tan
s6 tuong tng véi VHT-STF hoic HT-STF trong hé théng WLAN theo k¥ thuat da
biét dugc ting 1én mot hodc nhiéu 14n nho sir dung phuong phép theo séang ché.
Cu thé 13, & budc S110, sb lwong cac sb 0 gifta cac tri s6 khac khong trong chudi
mién tan sb tuong Gmg véi chudi trudng hudng dan ngén hiéu qua cao thi nhat co
thé dugc giam xudng, dé 1am ting mat d6 mién tan sd. Vi du, basé 0 gifra céc tri
sd trong chudi 1 ¢6 thé dugc giam xudng t6i hai s6 0 hodc mot sé 0. Dbi véi chudi
duoc thu nhan cu thé sau khi mat d6 mién tan sd cia chudi 1 duoc tang 1én, deé
cép dén chudi 2 va chudi 3.

Chubi 2:

[0,0,0,0,0,0,0,0, 1+1i, 0, 0,-1-1i, 0, 0, —-1-1i, 0, 0, —1-11, 0, 0, 1+1i, O,
o..,0,0,-1-1i0,0,-1-1i, 0, 0, -1-1i, 0, 0, 1+11, 0, 0, 1+1i, 0, 0, 1+1i, 0, 0, 0,
0,0,0,0]

Chudi 3:

[0, 0,0,0,0,0,0,0, 1+1i, 0, —1-1i, 0, —1-11, 0, -1-11, 0, 1+11, O, ..., 0, —
1-1i, 0, -1-14, 0, —1-1i, O, 1+1i, 0, 1+1i, 0, 1+1i, 0, 0, 0, 0, 0, 0, O]

C6 thé nhan thiy tir chudi 2 va chudi 3 13, trong dai théng 20 M, khi ba sb
0 giita cac tri s6 trong chudi mién tin s6 ciia HT-STF hoidc VHT-STF duoc thay

doi téi hai s6 0 hoac mot s6 0, cac do dai chu ky cua cac chudi mién thoi gian
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tuong ung 1an luot duoc tang lén b%lng 4/3 14n va 2 1an, 3,75 chu ky va 2,5 chu ky
c6 thé 1an luot dugce bao gdm trong khoang thoi gian 13 4us, va cac do dai cia céc
chu ky mét cach twong tng 1a 3200/3ns va 1600ns.

Theo su thuc hién cu thé, theo cach khac, chudi mién tin sb cua truong
huéng dan ngén hiéu qua cao thi nhat theo phurong 4n nay cla séang ché co thé 1a
chudi mién tan sd dugc tao nén béng cach bién d6i phan doan cua chudi mién thoi
gian dugc gifr lai tir chudi mién thoi gian ctia VHT-STF hoic HT-STF trong dai
thong 1én. Vi du, trong dai thong 1a 40MHz, 2,5 chu ky (bao gdbm 80 diém 14y
mau) dugc gitt lai tir chudi mién thoi gian 13 4us cia VHT-STF hodc HT-STF, va
80 diém 14y mAu trong 2,5 chu ky duogc gift lai sau d6 dugc bién ddi theo ti 18 14y
mau & 20MHz, sao cho phan doan ctia chudi mién thoi gian ma chu ky mién thoi
gian cua né dugc kéo dai trong 20MHz cé thé duoc thu nhén. Sau d6, chudi mién
thoi gian ma chu ky mién thoi gian cta né duoc kéo dai trong 20MHz dugc bién
d6i thanh chudi mién tan sd theo mdi twong quan bién déi gitta chudi mién thoi
gian va chudi mién tan s6. Theo su thuc hién cu thé, trong dai thong 1a 40MHz,
chudi mién thoi gian 13 4ps cua VHT-STF hodc HT-STF bao gdm nam chu ky, va
bao gdm 160 diém 14y mAu, trong d6 mdi chu ky 12 800ns. Sau khi 80 diém 1ay
mau trong 2,5 chu ky duoc gifr lai, va dugc bién dbi theo ti 16 léy mau & 20MHz,
chudi mién thoi gian duoc thu nhan bao gém 2,5 chu ky trong 4ps, va mdi chu ky
duogc thay d6i dén 1600ns. Chudi thoi gian duoc bién dbi thanh chudi mién tan sb,
va chudi mién thoi gian dugc tao nén sau khi mat do mién tan sb duoc tang lén,
va bao gdm nhé hon so véi 2,5 chu ky trong 4ps. Khoang thoi gian cia mdi chu
ky 1a 16n hon so vé1 1600ns.

Theo su thuc hién cu thé, chudn WLAN hd trg nhiéu loai ctia céc ciu hinh
dai thong chéng han nhu 20MHz, 40MHz, 80MHz, va 160MHz, trong d6 20MHz
1a dai théng nhé nhat. Theo chudn WLAN hién thoi, chudi mién tan sé (vi du,
chudi 1 néu trén) ctia truong huéng dan ngén STF duoc dinh rd trong dai thong
20MHz, va chudi mién tan sb ctia STF trong dai théng rong hon duoc thu nhan
bang céch lap lai chudi STF trong mién tan s6, va bing cach bd sung sy quay pha.

Vi dy, mién tan sb STF trong dai théng 20MHz 13 [L-STF], va mién tan sb STF
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trong dai thong la 40MHz la [1*L-STF, j*L-LTF].

Theo su thuc hién cu thé, phuong phép dugce sir dung dé lam tang mat do
mién tAn s ctia chudi mién tin sé cia truong huéng din ngin hi¢u qua cao thir
nhit & bude S110 theo phwong 4n ndy cia sang ché 13 lam giam sd lwong cac s6
0 gifta céac tri sb khac khong trong chudi mién tin sb. Nhu duogc vi du & trén, ca
chudi 2 va chudi 3 12 cac chudi mién tin s§ dugc tao ra sau khi mat do tan s cua
chudi 1 duoc ting 1én. Theo cach khéc, theo phuong 4n ndy cua séng ché, s6 luong
cac sb 0 gifta cac tri sd khac khong trong chudi mién tin s6 dugc thu nhan béng
cach bién dbi chudi mién thoi gian ma chu ky mién thoi gian ciia né duge kéo dai
trong 20MHz c6 thé duoc tdng lén, dé thu nhan chudi mién tan sb 4 v&i mat do
mién tan sb duogc ting lén.

Budc S111: Tao ra chudi trudng hudng din ngén hiéu qua cao thir hai theo
chudi mién tin sd v4i mat do mién tan sb duoc tang 1€én.

Cu thé 13, & bude S111, bién d6i Fourier nguoc co thé duoc thuc hién trén
chudi mién tin sb v6i mat do mién tin sb dugce tang l1én, va tién td tudn hoan cé
thé dugc bd sung, dé thu nhan chudi truong huéng dan ngin hiéu qua cao thi hai.
Theo cach khéc, & budc S111, bién ddi Fourier nguoc c6 thé duoc thuc hién trén
chudi mién tn s6 v6i mat dé mién tan sb duoc tang lén, dé thu nhan chudi truong
huéng din ngin hiéu qua cao tht hai.

Budc S112: Sir dung chudi trudng hudéng din ngén hidu qua cao thir hai
nhu chudi trudng hudng din ngin hidu qua cao trong chudi phan dau cua khung
truyén dit liéu trong mang ving cuc bo khéng day WLAN.

Theo sy thuc hién cu thé, trong mang WLAN, chudi truong huéng dén ngén
duoc str dung dé thuc hién didu chinh AGC giai doan 2 ¢6 thé 1a chudi HT-STF
theo IEEE 802.11n, ho#c chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF
(High-Efficiency—Short Training Field, truong huéng dan ngin hiéu qua cao)
trong mang WLAN thé hé tiép theo, hoic chudi truong huéng din ngén khéc duc_rc
st dung dé thuc hién diéu chinh AGC giai doan 2.

Dua vao cac vi du néu trén, theo phuong 4n nay cla sang ché, cac chudi

mién thoi gian tuong tng véi chuoi 2 va chuoi 3 ¢é thé duoc str dung nhu chuoi
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trudng hudng din ngén hidu qua cao trong chudi phan dau cia khung truyén dir
liéu trong mang ving cuc bo khong ddy WLAN. Theo cach khéc, theo phuwong an
ndy cua sang ché, chudi mién thoi gian tuong tng véi chudi mién tin sb 4 c6 thé
dugc sir dung nhu chudi trudng huéng dan ngén hiéu qua cao trong chudi phan
dAu ctia khung truyén dir liéu trong mang ving cuc bd khong diy WLAN.

Dua vao céac vi du néu trén, chudi 2 va chudi 3 bao gébm 2,5 chu ky trong
khoang thoi gian 12 4ps, va d6 dai cia mdi chu ky 13 1600ns. Khi cac chudi mién
thoi gian twong tng véi chudi 2 va chudi 3 duge st dung nhu chudi trudng hlic')’ng
dan ngén hiéu qué cao (vi du, chudi HT-STF theo IEEE 802.11n, hoic chudi VHT-
STF theo IEEE 802.11ac, hoic HE-STF trong mang WLAN thé hé tiép theo) trong
chudi phan dau cua khung truyén dit liéu trong mang ving cuc bd khéng day
WLAN, tri s6 tré chuyén dich chu ky CSD 16n nh4t ma c6 thé duoc st dung trong
WLAN ting lén theo d6 (khi chudi 3 dwogc st dung, tri s6 CSD duoc thay ddi tir
750ns theo k¥ thuat da biét t6i 15 50ns). Hon nita, hiéu sudt AGC tdt hon c6 thé
duoc thu nhan khi hai giai doan ctia viéc didu chinh diéu khién d6 khuéch dai tu
dong AGC dugc thuc hién trén tin hiéu thu dugc trong hé théng WLAN nho st
dung mét cach tuong tmg L-STF trong chudi phin diu va chudi trudng hudng
dan ngén chu ky duogc tang 1€n ma duogc sir dung dé thuc hién diéu chinh AGC
giai doan 2 trong truong huéng din ngén hiéu qua cao thir hai theo phuong 4n nay
cua sang ché. Dya vao cac vi du néu trén, chudi mién thoi gian tuong tmg véi
chudi mién tan s6 4 bao gdbm nhd hon so véi 2,5 chu ky trong 4us, va khoang thoi
gian ctia mdi chu ky 1 16n hon so v&i 1600ns. Theo cach nay, khi chudi mién thoi
gian khoang thoi gian chu ky ctia n6 1a 16n hon so véi 1600ns dugc st dung nhu
chudi truong huéng dan ngin hiéu qua cao (vi du, chudi HI-STF theo IEEE
802.11n, hodc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF trong mang
WLAN thé hé tiép theo) trong chudi phan dau ctia khung truyén dit lidu trong
mang ving cuc bd khéng ddy WLAN, tri s6 tré chuyén dich chu ky CSD 16n nhét
ma c6 thé duoc st dung trong WLAN ting 1én theo d6 (dugc thay ddi tir 750ns
theo k¥ thudt da biét 1a 16n hon so véi 1550ns). Hon nita, hiéu sudt AGC tdt hon

c6 thé duogc thu nhan khi hai giai doan ctia viéc di€u chinh diéu khién d6 khuéch
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dai tu dong AGC dugc thuc hién trén tin hiéu thu dugc trong hé théng WLAN
nho st dung mot cach twong tmg L-STF trong chudi phan dau va chudi truong
hudng dan ngén chu ky duoc tang 1én ma dugc st dung dé thuc hién diéu chinh
AGC giai doan 2 trong truong hudng dén ngan hiéu qua cao thit hai theo phuong
4n nay ctia sang ché.

Theo su thuc hién cu thé, ca chudi truong hudng dan ngén hi€u qua cao thur
nhat va chudi truong hudng dan ngén hidu qua cao tht hai dwoc danh s6 nhu trén
theo phuong 4n nay cta sang ché 13 cac chudi trong d6 céc tién td tudn hoan CP
dugc bd sung. Theo su thyuc hién cu thé, khi khong c6 tién t6 tuan hoan CP dugc
b sung, trong mbi dai thong, khoang thoi gian ctia chudi trudong hudng din ngén
higu qua cao th nhat va khoang thoi gian ctia chudi truong hudéng dén ngén hiéu
qua cao thir hai theo phwong 4n nay ctia sang ché c6 thé 13 3,2us hodc tri s6 khac.
Khi khoang thoi gian cta chudi truong hudng dan ngén hiéu qua cao thir nhat va
khoang thoi gian ctia chudi trudng huéng din ngén hiéu qua cao thit hai 13 3,2ps,
bbn chu ky dugc bao gdm, va khoang thoi gian ciia mdi chu ky 1a 800ns.

C6 thé thay duoc tir phan mé ta néu trén 13, theo mot vai cach thuc hién ¢6
thé ctia sang ché, mat d6 mién tin s ciia chudi mién tin s tvong tng véi chudi
truong hudng dan ngin hiéu qua cao thir nht duoc tang 1én dé tao ra chudi mién
tdn sb v6i mat dd mién tin sb duoc ting 1én; chudi truong hudng dan ngén hiéu
qua cao thir hai dugc tao ra theo chudi mién tan sd véi méat d6 mién tan sb duoc
ting 1én; va chudi truong huéng dan ngén hidu qua cao thtr hai dugc str dung nhu
chudi truong huéng dan ngin hiéu qua cao (vi du, chudi HI-STF theo IEEE
802.11n, hodc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF (High-
Efficiency—Short Training Field, truong huéng din ngin hiéu qua cao) trong
mang WLAN thé hé tiép theo) trong chudi phan du cua khung truyén dit lidu
trong mang ving cuc bd khong didy WLAN. Do d6, chu ky ctia chudi huéng dan
ngén hiéu qua cao trong chudi phan dau cta khung truyén dir liéu trong WLAN
theo phuong 4n nay cua sang ché dugc ting 1én lién quan dén chu ky cta chudi
HT-STF hién thoi trong IEEE 802.11n ho#c chu ky ctia chudi VHT-STF hién thoi
theo IEEE 802.11ac theo k¥ thuat da biét, va hon nita, tri sb tré chuyén dich chu
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ky CSD 16n nhét ma c6 thé duoc st dung trong WLAN ting 1én theo d6. Hon nira,
hidu sudt AGC t8t hon c6 thé duoc thu nhan khi hai giai doan cua viéc diéu chinh
didu khién d6 khuéch dai tur dong AGC duoc thuc hién trén tin hiéu thu duge trong
hé théng WLAN nho sit dung mdt cach tuong tng chudi L-STF va chudi HT-STF
hodc chudi VHT-STF hoic chudi HE-STF chu ky dugc ting 1én trong chudi phan
dau.

Fig.7 1 gian dd cta thanh phin thd tuc theo phwong an khac vé phuong
phép tao trudng huéng dan ngin theo sang ché. Nhu duoc thé hién trén Fig.7,
phuong phép c6 thé bao gdm cac bude sau day.

Budc $210: Thu nhén chudi trudng hudéng dén ngén hidu qua cao thi nhét
trong chudi phan diu twong tng véi dai théng thir hai, trong d6 dai thong th hai
13 16n hon so véi dai thong thir nhét.

Theo su thuc hién cu thé, chudn WLAN hd tro nhiéu loai cia cac ciu hinh
dai thong chéng han nhu 20MHz, 40MHz, 80MHz, va 160MHz, trong d6 20MHz
]a dai thong nhé nhit. Theo chudn WLAN hién thoi, chudi mién tan s (vi du,
chudi 1 néu trén) ciia trudng hudéng dan ngin STF duoc dinh rd trong dai thong
20MHz, va chudi mién tan sd ctua STF trong dai théng rong hon duoc thu nhan
bang cach lap lai chudi STF trong mién tan s, va bang cach bd sung su quay pha.
Vi du, mién tan s6 STF trong dai théng 20MHz 1a [L-STF], va mién tin sd STF
trong dai thong la 40MHz la [1*L-STF, j*L-LTF]. Trong cac dai thong khac nhau,
khoang thoi gian ctia chudi mién thoi gian cia HT-STF hodc VHT-STF 1a 4ps.
Diéu khac biét 13, dai thong rong hon chi bdo céc diém 14y miu day dac hon duogc
sit dung béi chudi mién thoi gian. Theo cach nay, dai théng réng hon chi bao
chudi mién thoi gian STF dai hon twong tmg v6i HI-STF hoidc VHT-STF. Bdi véi
chuan WLAN, dai thong thir nhét c6 thé 1a bat ky mét trong s6 20MHz, 40MHz,
hodc 80MHz, véi diéu kién 1a dai thong thtr hai 1a 16n hon so véi dai thong th
nhét. Vi dy, khi dai thong thtr nhat 1a 20MHz, dai thong tht hai c6 thé 14 bat ky
mdt trong s6 40MHz, 80MHz, hodc 160MHz. Khi dai thong thir nhét 1a 40MHz,
dai théng thir hai 6 thé 1a hoic 80MHz hodc 160MHz. Khi dai théng thir nhét 1a
80MHz, dai thong thir hai c6 thé 13 160MHz. T4t nhién, theo su thuc hién cu thé,
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dai thong thr nhat va dai thong thtr hai duoc sir dung theo phuong 4n nay cua
sang ché c6 thé khong bi gioi han & céc tri s6 dwoc dénh sé néu trén.

Theo su thue hién cu thé, déi véi dai théng 1a 20MHz, trong khoang thoi
gian 13 4ps (bao gbm tién t6 tudn hoan CP), truong huéng dan ngén hiéu qua cao
(vi du, chudi HT-STF theo IEEE 802.11n, hoic chudi VHT-STF theo IEEE
802.11ac, hodc HE-STF (High-Efficiency—Short Training Field, truong hudng
din ngin hiéu qua cao) trong mang WLAN thé hé tiép theo) chudi bao gébm 80
diém 14y mau. Dbi vé6i dai théng 1a 40MHz, trong khoang thoi gian 1a 4ps, chudi
truong hudéng din ngén hidu qua cao (vi du, chudi HT-STF theo IEEE 802.11n,
ho#ic chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF (High-Efficiency—Short
Training Field, trudng huéng dan ngin hiéu qua cao) trong mang WLAN thé hé
tiép theo) bao gdbm 160 diém liy mau. Di véi dai théng 1a 80MHz, trong khoang
thoi gian 14 4ps, chudi truomg huéng din ngén hiéu qua cao (vi du, chudi HT-STF
theo IEEE 802.11n, hoidc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF
(High-Efficiency—Short Training Field, truong huéng dan ngén hiéu qua cao)
trong mang WLAN thé hé tiép theo) bao gém 320 diém 14y mau. Khoang thoi
gian cua dai thong la 20MHz, khoang thoi gian cia dai théng la 40MHz, va
khoéang thoi gian ctia dai thong 13 80MHz trong mién thdi gian déu 1a 4ps. Do do,
viéc gitt lai co thé duoc thuc hién trén chudi trudng huéng dan ngén hiéu qua cao
trong dai thong 12 40MHz hoidc 80MHz, va chuyén d6i sé thanh tuong tu sau d6
duoc thue hién trén chudi mién thoi gian dugc giit lai theo ti 1€ léy mau (50ns)
tuong ing véi dai thong 20MHz, sao cho chudi trudng hudng din ngin hiéu qua
cao véi chu ky mién thoi gian duogc ting 1én trong 20MHz duoc thu nhan. Theo
su thuc hién cu thé, trudc khi gift lai duoc thyc hién, chudi mién thoi gian duoc
gift lai theo phuong 4n nay cta sang ché dugc tao nén bang cach bién ddi chudi
mién tn s6 duge ma hoa trude do.

Theo su thuc hién cu thé, dbi voi dai thong la 20MHz, trong khoang thoi
gian 12 3,2us (bao gébm khong c6 tién té tudn hoan CP), chudi trudng huéng din
ngén hiéu quéa cao (vi dy, chudi HI-STF theo IEEE 802.11n, hogc chudi VHT-
STF theo IEEE 802.11ac, hoac HE-STF (High-Efficiency—Short Training Field,
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truong hudng dan ngan hiéu qua cao) trong mang WLAN thé hé tiép theo) bao
gdm 64 diém 14y mau. DSi vai dai thong 1a 40MHz, trong khoang thoi gian 1a
3,2us, chudi trudng hudng din ngén hiéu qua cao (vi du, chudi HT-STF theo IEEE
802.11n, hoic chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF (High-
Efficiency—Short Training Field, truong hudng din ngin hiéu qua cao) trong
mang WLAN thé hé tiép theo) bao gdm 128 diém 14y mAu. Péi vai dai thong 1a
80MHz, trong khoéang thoi gian 14 3,2ps, chudi truong hudéng din ngan hiéu qua
cao (vi du, chudi HT-STF theo IEEE 802.11n, hoic chudi VHT-STF theo IEEE
802.11ac, hoac HE-STF (High-Efficiency—Short Training Field, truong hudng
dAn ngan hiéu qua cao) trong mang WLAN thé hé tiép theo) bao gdm 256 diém
Jdy mau. Khoang thoi gian cta dai thong 1a 20MHz, khoang thoi gian cua dai
thong 1a 40MHz, va khoang thoi gian cta dai thong 13 80MHz trong mién thoi
gian déu 1a 3,2us. Do d6, viéce giit lai c6 thé duoc thyc hién trén chudi mién thoi
gian cla truong huéng din ngén trong dai thong 1a 40MHz hodc 80MHz, va
chuyén ddi s6 thanh tuong tu sau d6 duoc thuc hién trén chudi mién thoi gian
duoc giit lai theo ti 18 14y mau (50ns) tvong tng v6i dai théng 20MHz, sao cho
chudi mién thoi gian cua trudng hudéng dan ngén véi chu ky mién thoi gian dugce
tdng lén trong 20MHz duoc thu nhén.

Theo su thuc hién cu thé, trong dai théng 20MHz, ti 18 14y mAu tuong tng
1a 50ns; trong dai thong 1a 40MHz, ti 18 14y mAu twong tmg la 25ns; trong dai
thong 80MHz, ti 1€ léy mau tuong Umg 13 12,5ns; trong dai thong 160MHz, ti 1€
14y mau tuong tng 14 6,25ns.

Theo su thuc hién cu thé, & bude S210, khi dai thong thir nhét 12 20MHz,
dai thong thir hai c6 thé 1 bat ky mot trong sé 40MHz, 80MHz, hoic 160MHz.
Chudi truong huéng din ngén hiéu qua cao thtr nhét c6 thé 1a chudi bao gbm 160
diém 1ay mAu trong khoang thoi gian 1a 4ps trong 40MHz, hodc ¢6 thé 1a chudi
bao gdm 320 diém 14y mAu trong khoang thoi gian 1a 4ps trong dai thong 8SOMHz,
hodc c6 thé 13 chudi bao gdbm 640 diém 14y mau trong khoang thdi gian 1a 4us
trong dai thong 160MHz. Khi dai thong thir nhat 1a 40MHz, dai thong thir hai c6
thé 12 hoic 80MHz hozc 160MHz. Chudi trudng huéng dan ngén hidu quéa cao
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thit nhét c6 thé 1a chudi bao gdm 320 diém 14y mAu trong khoang thoi gian 12 4ps
trong dai thong 80MHz, hodc co thé 12 chudi bao gdm 640 diém lay mau trong
khoang thoi gian 13 4ps trong dai thong 160MHz. Khi dai thong thir nhit 13
80MHz, dai thong thit hai c¢6 thé 13 160MHz. Chudi trudng huéng dan ngin hiéu
qua cao thtr nhit c6 thé 1a chudi bao gbm 640 diém ldy miu trong khoang thoi
gian 1a 4pus trong dai thong 160MHz.

Hon nita, trong mot vai phuong an, chubdi trudng huéng dan ngén hiéu qua
cao thu nhét theo sang ché c6 thé bao gdm nim chu ky trong khoang thoi gian 13
4us, va d6 dai ciia moi chu ky 1a 800ns.

Budc S211: Giir lai phan doan cta chudi tir chudi trudng hudéng dan ngin
hiéu qua cao th& nhit duoc thu nhan, trong dé sé lwong cac diém ldy mau duoc
bao goém trong phan doan cua chudi 1a s luong cac diém 14y mau twong Gmg véi
chudi truong huéng dan ngén hiéu qua cao trong chudi phan dau tuong tmg véi
dai thong thir nhét.

Theo su thuc hién cu thé, khi phéan doan cua chudi duogc gitt lai tir chudi
truong hudng dan ngén hiéu qua cao thir nhét duge thu nhén, phan doan cua chudi
dugc giit lai theo thr tu binh thudng theo vi tri bat dau thiét dit trude tir chudi
trudng hudng dan ngin hidu qua cao thi nhét trong chudi phan dau tuong Gng voi
dai théng thtr hai. N6i chung, phan doan duoc gift lai ctia chudi nén bao gdm it
nhét mét chu ky.

Vi duy, dai thong thir nhét 1a 20MHz, dai thong thir hai 1a 40MHz, va khoang
thoi gian ctia chudi mién thoi gian 13 4ps. Theo phuong an ndy cia sang ché, 80
diém 14y mau c6 thé duogc gitt lai theo thi tu binh thuong theo vj tri bat dau thiét
dat trude (vi du, vi tr bt dau hodc vi tri khong phai bat dau cta chudi truong
huéng dén ngéin hiéu qua cao trong dai thong 13 40MHz) tir 160 diém 14y mau
trong chudi trudng hudng dén ngén hiéu qua cao trong dai thong 13 40MHz (ma
1a trong dwong véi viée gitr lai chudi mién thoi gian 13 2,5 chu ky).

Vi dy, dai thong tha nhét 12 20MHz, dai thong thir hai 1a §0MHz, va khoang
thoi gian cua chudi mién thoi gian 13 4ps. Theo phuong 4n ndy cia sang ché, 80

diém 14y mAu c6 thé duoc giit lai theo thir tu binh thudng theo vi tri bat dau thiét
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dit trude (vi du, vi tri bét dAu hodc vi tri khong phai bt dau cia chudi trudng
huéng dn ngén hiéu qua cao ctia trudng huéng dan ngén trong dai thong 80MHz)
tir 320 diém 14y mAu trong chudi mién thoi gian ciia truong huéng dan ngin trong
dai théng 80MHz (ma 1 twong dwong véi viéc gitt lai chudi mién thoi gian 1 1,25
chu ky).

Theo su thuc hién cu thé, khi phén doan cua chudi duge giit lai tir chudi
truong huéng dan ngrfm hi€u qua cao thir nhét dugc thu nhén, phén doan cua chudi
duoc gitt lai theo thir tu ddo nguoc theo vi tri cudi dugce thiét dat trude tir chudi
truong hudng dan ngén hidu qua cao thr nhét trong chudi phan diu twong tng véi
dai thong thir hai.

Vi du, dai thong tht nhit 13 40MHz, dai thong thtr hai 1a 80MHz, va khoang
thoi gian ctia chudi mién thoi gian 1a 4ps. Theo phuong 4n nay cua sang ché, 160
diém léy mau c6 thé dugc gitr lai theo thtr tu ddo nguoc theo vi tri cubi duoc thiét
dat trude (vi du, vi tri két thac hodc vi tri khong phai két thic cia chudi truong
huéng dan ngén hiéu qua cao trong dai théng 80MHz) tir 320 diém 14y mAu trong
chudi truong hudng din ngén hiéu qua cao trong dai thong 80MHz (ma 13 tuong
duong véi viée gift lai chudi mién thoi gian 13 2,5 chu ky).

Vi du, dai thong th nhét 12 20MHz, dai thong thir hai 1a 80MHz, va khoang
thoi gian ctia chudi mién thoi gian 13 4ps. Theo phuong 4n nay cua sang ché, 80
diém léy mau c6 thé dugc gift lai theo thtr tu dao ngugce theo vi tri cudi duogc thiét
dat trudce (vi duy, vi tri két thic hodc vi tri khong phai két thic cta chudi truong
huéng dan ngan hiéu qua cao trong dai théng 80MHz) tir 320 diém 14y miu trong
chudi truong hudng dén ngén hiéu qua cao trong dai thong 80MHz (ma la twong
duong véi viée giit lai chudi mién thoi gian 14 1,25 chu ky).

BudGc S212: Thay dbi ti 16 14y mAu ctia phan doan duoc gitr lai cia chudi
dén ti 18 14y mAu twong ung véi dai thong thir nhét, dé thu nhan chudi trudong
huéng dan ngén hiéu qua cao tht hai.

Vi du, dai thong thi nhét 12 20MHz, dai thong thir hai 1a 40MHz, va khoang
thoi gian cta chudi mién thoi gian 14 4ps. Béi vi ca khoang thoi gian cua chudi

mién thoi gian cta dai thong thit nhat va khoang thoi gian cta chudi mién thoi
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gian ctia dai théng th hai 13 4ps, sau khi i 18 14y mAu cta 80 diém lay mAu duoc
gilr lai trong dai thong 1a 40MHz (ma la tuong duong véi viéce gilr lai chudi mién
thoi gian 1a 2,5 chu ky) dugc thay d6i tir 25ns dén 50ns, chudi truong huéng dan
ngén hiéu qua cao th hai duoc tao nén theo d6 trong dai thong 20MHz bao gdm
2,5 chu ky trong 4us, va khoang thoi gian ctia mdi chu ky duoc thay d6i dén
1600ns (nhdm don gian phan mé ta, chudi mién thoi gian nay dugc biéu thi 1a
chudi 5).

Vi du, dai thong thir nhét 14 20MHz, dai thong th(r hai 1a 80MHz, va khoang
thoi gian cua chudi mién thoi gian 14 4ps. B6i vi ca khoang thoi gian cia chudi
mién thoi gian ctia dai thong thr nhit va khoang thoi gian ctia chudi mién thoi
gian cua dai théng thir hai 13 4us, sau khi ti 18 1y mau cta 80 diém 14y miu duoc
giit lai trong dai thong 80MHz (ma 13 twong duong véi viée giit lai chudi mién
thoi gian 1a 1,25 chu ky) duogc thay dbi tir 12,5ns dén 50ns, chudi truong huéng
dan ngin hiéu qua cao thir hai dugc tao nén theo d6 trong dai théng 20MHz bao
gbm 1,25 chu ky trong 4ps, va khoang thoi gian ctia mdi chu ky dugc thay déi t6i
3200ns (nhdm don gian phan mé ta, chudi mién thoi gian nay dwoc biéu thi la
chudi 6).

Vi duy, dai thong thi nhét 1a 40MHz, dai thong thir hai 1a 80MHz, va khoang
thoi gian ctia chudi mién thoi gian 1a 4ps. Béi vi ca khoang thoi gian cia chudi
mién thoi gian ctia dai thong thi nhit va khoang thoi gian cta chudi mién thoi
gian ctia dai théng thi hai 1a 4ps, sau khi ti 18 14y mau ctia 160 diém 14y mau duoc
giit lai trong dai thong 80MHz (ma 13 twong duong véi viée gifr lai chudi mién
thoi gian 14 2,5 chu ky) duoc thay dbi tir 12,5ns dén 25ns, chudi trudong hudng
dan ngin hiéu qua cao thi hai duoc tao nén theo d6 trong dai thong 40MHz bao
gbm 2,5 chu ky trong 4ps, va khoang thoi gian ciia mdi chu ky dugc thay doi dén
1600ns (nham don gian phan mé ta, chudi mién thoi gian nay duge bidu thi 1a
chubi 7).

Vi duy, dai thong thtr nhit 1a 20MHz, dai thong thtr hai 1a 80MHz, va khoang
thoi gian cta chudi mién thoi gian 14 3,2us. Boi vi ca khoang thoi gian ctia chudi

mién thoi gian cta dai thong thir nhat va khoang thoi gian cia chudi mién thoi

-23-



28253

gian cta dai thong thir hai 1a 3,2us, sau khi ti 18 14y mau cta 64 diém liy mau
duoc gift lai trong dai thong 80MHz (ma la twong duong voi viée giit lai chudi
mién thoi gian 12 mot chu ky) duoc thay dbi tir 12,5ns dén 50ns, chudi trudng
huéng dan ngin hiéu qua cao thir hai dugc tao nén theo d6 trong dai thong 20MHz
bao gdm moét chu ky trong 3,2us, va khoang thoi gian ctia mdi chu ky duge thay
ddi t6i 3200ns (nhim don gian phin mé ta, chudi mién thoi gian nay duoc biéu
thi 1a chudi 8).

Bu6e S213: St dung chudi truong hudng dan ngén hiéu qua cao thir hai
nhu chudi trudng huéng dan ngén hiéu qua cao trong chudi phan dau twong Ung
v6i dai thong thtr nhét.

Theo su thuc hién cu thé, trong mang WLAN, chudi truong hudng dan ngén
duoc sir dung dé thuc hién diéu chinh AGC giai doan 2 c6 thé 1a chudi HT-STF
theo IEEE 802.11n, hodc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF
(High-Efficiency—Short Training Field, trudng huéng din ngén hiéu qua cao)
trong mang WLAN thé hé tiép theo, hodc chudi trueong huéng dan ngén khac duoc
st dung dé thuc hién didu chinh AGC giai doan 2. Dya vao cac vi du néu trén,
theo phuong 4n nay ciia sang ché, chudi 5 t6i chudi 8 néu trén c6 thé duoc sir
dung nhu chudi céac truong huéng dén ngén hidu qua cao trong chudi phan dau
ctia khung truyén dit liéu twong tmg véi dai thong thir nhét trong mang ving cuc
bd khong day WLAN.,

Cu thé 13, chudi 5 va chudi 7 bao gdm 2,5 chu ky trong khoang thoi gian 1a
4us, va do dai cia mdi chu ky 1a 1600ns. Do dé, khi chudi 5 va chudi 7 duoc st
dung nhu chudi cac truong huéng dan ngén hiéu qua cao trong chudi phan dau
ctia khung truyén dif liéu twong tmg v6i dai thong thir nhat (ma 14n luot 13 20MHz
va 40MHz) trong mang viing cuc bd khong ddy WLAN, tri sd tré chuyén dich chu
ky CSD 16n nhit ma c6 thé dugc st dung trong dai thong thir nhét ting 1én theo
dé (dugc thay ddi tir 750ns theo ky thuat da biét t&i 1550ns). Hon nira, hiéu suét
AGC t6t hon ¢6 thé dwoc thu nhan khi hai giai doan cta viéc didu chinh didu khién
d6 khuéch dai tur dong AGC duoc thyuc hién trén tin hiéu thu duoc (tri s CDS 16n
nhat dugc ting 1én tir 750ns t&i 1550ns) trong hé théng WLAN trong dai théng
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20MHz hoic dai théng 40MHz nh¢ st dung mot cach twong ing L-STF trong
chudi phan dau va chudi 5 hoic chudi 7 véi chu ky dugc ting 1én theo phuong 4n
nay cia sang ché.

Cu thé 13, trong khoang thoi gian la 4ps cua chudi 6 va chudi 8, d6 dai cia
mdi chu k¥ 1& 1600ns. Do d6, khi chudi 6 va chudi 8 dugc st dung nhu chudi
truong hudng dan ngén hiéu qua cao (vi dy, chudi HT-STF theo IEEE 802.11n,
ho#c chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF trong mang WLAN thé
hé tiép theo) trong chudi phan du cua khung truyén dit liéu twong Ung véi dai
théng 20MHz trong mang ving cuc bd khong ddy WLAN, tri s6 tr8 chuyén dich
chu ky CSD 16n nhit ma c6 thé dugc sir dung trong WLAN trong dai thong
20MHz ting 18n theo d6 (dwoc thay dbi tir 750ns theo k§ thuat d biét téi 3150ns).
Hon nita, hiéu suit AGC tt hon c6 thé duoc thu nhan khi hai giai doan ciia viéc
diéu chinh diéu khién d6 khuéch dai ty déng AGC dugc thuc hién trén tin hiéu
thu duoc trong hé théng WLAN trong dai théng 20MHz nhd sit dung mdt cach
tuong tmg L-STF trong chudi phan dau va chudi 6 hoic chudi 8 (tri sb tr chuyén
dich chu ky CSD 16n nhét ma c6 thé dugc st dung dugc thay déi tir 750ns theo
k§ thuat da biét t&i 3150ns) v6i chu ky duge ting 1én theo phwong 4n nay cua sang
ché.

Co thé théy duoc tr phﬁn mo ta néu trén la, theo mot vai cach thuc hién co
thé ctia sang ché, chudi truong huéng din ngin hiéu qua cao thir nhit trong chudi
phéan dAu tuong tmg véi dai thong tht hai dugc thu nhan, trong d6 dai théng thir
hai 14 16n hon so v&i dai thong thi nhit; phan doan cua chudi duoc gitt lai tir chudi
trudong huéng dan ngén hiéu quéa cao thi nhat duoc thu nhan, trong do6 sb luong
cac diém lay mau dugc bao gém trong phan doan cua chudi 1a sé luong cac diém
Jdy mAu twong {mg v&i chudi truong huéng din ngén hidu qua cao trong chudi
phan dau tuong g véi dai thong thi: nhat; ti 16 14y mAu cua phan doan duoc gitt
lai ctia chudi duoc thay d6i dén ti 18 14y mAu twong tng voi dai théng tht nhit, dé
thu nhan chudi truong hudéng dan ngén hiéu qua cao thir hai; va chudi truong
huéng dan ngén hiéu qua cao thir hai dugc sir dung nhu chudi trudng hudng dan

ngén hiéu qua cao (vi du, chudi HT-STF theo IEEE 802.11n, hodc chudi VHT-
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STF theo IEEE 802.11ac, hoic HE-STF trong mang WLAN thé hé tiép theo) trong
chudi phin diu twong tmg véi dai théng thir nhat. Do d6, chu ky ctia chudi truong
huéng din ngén hiéu qua cao trong chudi phan dau tuong tng véi dai théng thir
nhét dugc tang 1én, va hon nira, tri s tré chuyén dich chu ky CSD 16n nhéit ma cé
thé duoc st dung trong dai thong thi nhat ting 1én theo d6. Hon nita, hidu suét
AGC tbt hon c6 thé dwoc thu nhén khi hai giai doan cta viéc diéu chinh diéu khién
dd khuéch dai tu dong AGC dugc thuc hién trén tin hiéu thu dugc trong hé théng
WLAN trong dai théng th& nhit nho st dung mot cach twong tmg chudi L-STF
va chudi HT-STF hoic chudi VHT-STF hozc chudi HE-STF chu ky dugc ting 1én
trong chudi phan dau.

Fig.8 1a gian d6 ciia thanh phan cu triic theo phuong 4n vé thiét b tao chudi
truong hudng dan ngén hiéu qua cao theo sang ché. Nhu dugce thé hién trén Fig.8,
thiét bj c6 thé bao gém it nhit modun xir ly 31, médun tao 32, va modun thiét dat
33.

Modun xtr Iy 31 duoc tao cAu hinh dé lam ting mét d6 mién tan sb cia
chudi mién tan sd twong tmg véi chudi truong huéng dan ngén hidu qua cao thir
nhat dé tao ra chudi mién tin s6 v&i mét dd mién tan sd duoc tang lén.

Mbdun tao 32 dugc tao cau hinh dé tao ra chudi truong huéng dan ngén
hiéu qua cao thit hai theo chudi mién tan sd, dugc tao ra béi médun xir ly 31, voi
méat dd mién tan sb duoc tang lén.

Mbdun thiét d3t 33 duge tao cAu hinh dé st dung chudi truong hudng dan
rigén hiéu qua cao tht hai dugc tao ra béi mddun tao 32 nhu trudng hudng dan
ngén hiéu qua cao trong chudi phén dau ctia khung truyén dit liéu trong mang
vung cuc b khong ddy WLAN.

Theo su thuc hién cu thé, chudi truong huéng dan hiéu qua cao thir nhat
theo phwrong 4n ndy ctia sang ché c6 thé 1a HT-STF theo chuén IEEE 802.11n hoic
VHT-STF theo chuin IEEE 802.11ac trong hé théng WLAN theo k¥ thuét d4 biét,
trong d6 khoang thoi gian cta chudi mién thoi gian cia HI-STF theo IEEE
802.11n 1a 4ps (bao gdm tién td tudn hoan CP), ndm chu ky dugc bao gdm trong

4ys, va d6 dai ctia moi chu ky 13 800ns; khoang thoi gian ciia chudi mién thoi gian
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ctia VHT-STF theo IEEE 802.11ac ciing 13 4us, nim chu ky ciing dugc bao gdm
trong 4us, va do dai cda mdi chu ky 14 800ns. N6i chung, trong dai théng 20 M,
chudi mién tan sb tvong tmg v6i HT-STF hoic VHT-STF trong WLAN theo k§
thuét d3 biét 12 nhu sau:

Chubi 1:

[0, 0,0,0,0,0,0,0, 1+1i, 0, 0, 0, -1-1i, 0, 0, O, 1+1i, 0, 0, 0, -1-11, 0, O,
0,-1-1i, 0,0, 0, 1+1i, 0, 0, 0, ..., 0, 0, 0,-1-14, 0, 0, 0, -1-14, 0, 0, 0, +1i, 0, 0, O,
1+11, 0,0, 0, 1+1i, 0, 0, 0, 1+1i, 0, 0, 0, 0, 0, 0, 0]

C6 thé nhan thay tir chudi 1 ma c6 ba s6 0 gifta céc tri sd trong chudi mién
tan s6 ctia HT-STF hoic VHT-STF trong dai thong gc 20 M.

Theo su thuc hién cu thé, chudi mién tan sd twong tmg voi chudi truong
huéng din ngén hidu qua cao thir nhit theo phuong 4n ndy cua sang ché c6 thé 1a
chudi mién tan sb dugc thu nhan sau khi mat d6 mién tAn sb ctia chudi mién tin
s tuong ting v&i VHT-STF hodc HT-STF trong hé théng WLAN theo k§ thuat da
biét dugc ting 1én mot hozc nhiu 1dn nho st dung phuong phap theo sang ché.
Cu thé 13, & bude S110, s6 luong céc s6 0 gitta cac tri s6 khac khong trong chudi
mién tan sb tuong Gmg v&i chudi treong huéng dan ngén hidu qua cao thtr nhét co
thé duoc giam xudng, dé 1am ting m4t d6 mién tin sd. Vi du, ba s6 0 gifta cac tri
s6 trong chudi 1 ¢6 thé duoc giam xudng t6i hai s6 0 hodic mot sé 0. i véi chudi
duoc thu nhén cu thé sau khi mat d6 mién tdn sd cta chudi 1 duogc tang lén, dé
cap dén chudi 2 va chudi 3.

Chubi 2:

[0,0,0,0,0,0,0,0, 1+1i, 0, 0, -1-11, 0, 0, -1-11, 0, 0, —1-1i, 0, 0, 1+1i, O,
o..0,0,-1-1i,0,0,-1-1i, 0, 0, -1-1i, 0, 0, 1+11, 0, 0, 1+11, 0, 0, 1+1i, 0, 0, O,
0, 0,0, 0]

Chubi 3:

[0,0,0,0,0,0,0,0, 1+1i, 0, —-1-1i, 0, —1-1i, 0, —1-1i, 0, 1+11, 0, ..., 0, —
1-1i1, 0, -1-11, 0, -1-1i, 0, 1+1i, 0, 1+11, 0, 1+11, 0, 0, 0, 0, 0, 0, 0]

C6 thé nhan thy tir chudi 2 va chudi 3 14, trong dai thong 20 M, khi ba sb
0 giita cac tri s6 trong chudi mién tan s cia HT-STF hoic VHT-STF duoc thay
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di t6i hai s6 0 hodc mot sd 0, cac d6 dai chu ky cua cac chudi mién thoi gian
tuong ung dugc ting 1én bang 4/3 1an va 2 1an mdt cach tuong tGng, 3,75 chu ky
va 2,5 chu ky c6 thé 14n luot dugc bao gdm trong khoang thoi gian 13 4ps, va cac
d6 dai cta cac chu ky mot cach twong tng 1a 3200/3ns va 1600ns.

Theo su thuc hién cu thé, theo cach khac, chudi mién tan sb cla truong
huéng dan ngén hiéu qua cao thi nhét theo phwong 4n nay ctia sang ché co thé 1a
chudi mién tin sb dugc tao nén bang cach bién dbi phan doan ctia chudi mién thoi
gian duoc gitt lai tir chudi mién thoi gian ctia VHT-STF hodc HI-STF trong dai
thong 16n. Vi du, trong dai théng 1a 40MHz, 2,5 chu ky (bao gdm 80 diém l4y
mau) duogc gitt lai tir chudi mién thoi gian 14 4ps cia VHT-STF hoic HT-STF, va
80 diém léy mau trong 2,5 chu ky duoc giit lai sau d6 duoc bién d6i theo ti 18 léy
mau & 20MHz, sao cho phan doan ctia chudi mién thoi gian ma chu ky mién thoi
gian ctia né dugc kéo dai trong 20MHz c6 thé dugc thu nhan. Sau d6, chudi mién
thoi gian ma chu ky mién thoi gian ctia né duoc kéo dai trong 20MHz duoc bién
d6i thanh chudi mién tan sd theo mdi tvong quan bién dbi gitra chudi mién thoi
gian va chudi mién tin s6. Theo su thuc hién cu thé, trong dai thong la 40MHz,
chudi mién thoi gian 13 4ps ctia VHT-STF hodc HT-STF bao gdm nim chu ky, va
bao gébm 160 diém 14y mAu, trong d6 mdi chu ky 1a 800ns. Sau khi 80 diém 13y
mau trong 2,5 chu ky duoc gitr lai, va dugc bién ddi theo ti 18 léy mau & 20MHz,
chudi mién thoi gian dugc thu nhan bao gém 2,5 chu ky trong 4ps, va mdi chu ky
dugc thay d6i dén 1600ns. Chudi thoi gian duoc bién dbi thanh chudi mién tan s,
va chudi mién thoi gian duoc tao nén sau khi mat do6 mién tan sé duge tang lén,
va bao gdm nho hon so véi 2,5 chu ky trong 4ps. Khoang thoi gian ciia mdi chu
ky 1a 16n hon so v4i 1600ns.

Theo su thuc hién cu thé, chudn WLAN hd trg nhiéu loai cua cac ciu hinh
dai thong chéng han nhu 20MHz, 40MHz, 80MHz, va 160MHz, trong d6 20MHz
1a dai thong nhé nhét. Theo chudn WLAN hién thoi, chudi mién tin sb (vi du,
chudi 1 néu trén) cia truong huéng dan ngén STF dugc dinh 16 trong dai thong
20MHz, va chudi mién tn sé ctia STF trong dai thong rong hon duge thu nhén

bang cach lap lai chudi STF trong mién tin s6, va bang cach bd sung su quay pha.
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Vi dy, mién tin sb STF trong dai théng 20MHz 14 [L-STF], va mién tan s STF
trong dai thong la 40MHz 1a [1*L-STF, j*L-LTF].

Theo su thuc hién cu thé, phuong phép duoc st dung bdi mddun xtt Iy 31
d8 lam ting mat do mién tin sb cua chudi mién tin sb ctia truong hudng dan ngin
hiéu qua cao thir nhit theo phuong 4n nay cia sang ché 1a 1am giam s6 lugng céc
s6 0 gifra céc tri sb khac khong trong chudi mién tdn sb. Nhu duoc vi du & trén,
ca chudi 2 va chudi 3 12 c4c chudi mién tin s§ dugc tao ra sau khi mat do tan s
ctia chudi 1 duge ting 1én. Theo cach khéc, theo phwong 4n nay cia sang ché, sd
luong céc sb 0 gitta céc tri s6 khac khong trong chudi mién tan s6 dugc thu nhan
bang cach bién ddi chudi mién thoi gian ma chu ky mién thoi gian ciia nd dugc
kéo dai trong 20MHz co6 thé duogc tang 1én, dé thu nhan chudi mién tan sb 4 véi
mat dd mién tan sd dugc tang lén.

Cu thé 13, mddun tao 32 c6 thé cu thé 1a thuc hién bién dbi Fourier nguoc
trén chudi mién tan sd véi mét 46 mién tan sb duoc tang lén, va bd sung tién td
tudn hoan, dé thu nhén chudi truong huéng dan ngén hiéu qua cao thir hai. Theo
cach khac, modun tao 32 c6 thé cu thé 1a thuc hién bién ddi Fourier nguoc trén
chudi mién tan s v&i mat do mién tan sb dugc tang 1én, dé thu nhan chudi truong
hudng dan ngin hiéu qua cao tht hai.

Theo su thuc hién cu thé, trong mang WLAN, chudi truong hudng dan ngén
duoc str dung dé thuc hién diéu chinh AGC giai doan 2 ¢6 thé 13 chudi HT-STF
theo IEEE 802.11n, hogc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF
(High-Efficiency—Short Training Field, truong huéng din ngin hiéu qua cao)
trong mang WLAN thé hé tiép theo, hodc chudi trudng huéng dan ngén khac duge
str dung dé thuc hién diéu chinh AGC giai doan 2.

Dua vao céc vi du néu trén, theo phwong an nay cua sang ché, modun thiét
dat 33 ¢6 thé sir dung cac chudi mién thoi gian tong Umg véi chudi 2 va chudi 3
nhu chudi truong huéng din ngan hidu qua cao trong chudi phan dau cia khung
truyén dir liéu trong mang viing cuc bd khong ddy WLAN. Theo cach khac, theo
phuong 4n ndy ctia sang ché, chudi mién thoi gian twong Gng v6i chudi mién tin

s0 4 ¢4 thé dugc st dung nhu chudi trudng huéng dan ngan hiéu qua cao trong
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chubi phan dau ciia khung truyeén dit liéu trong mang ving cuc bd khong day
WLAN.

Dua vao cac vi du néu trén, chudi 2 va chudi 3 bao gébm 2,5 chu ky trong
khoang thoi gian 1a 4ps, va d6 dai ciia mdi chu ky 1 1600ns. Khi c4c chudi mién
thoi gian tuong Gng v6i chudi 2 va chudi 3 duge st dung nhu chudi truong huéng
dan ngén hiéu qua cao (vi du, chudi HT-STF theo IEEE 802.11n, hodc chudi VHT-
STF theo IEEE 802.11ac, hodc HE-STF trong mang WLAN thé hé tiép theo) trong
chudi phan dau cta khung truyén dit liéu trong mang ving cuc bo khéng diy
WLAN, tri sb tré chuyén dich chu ky CSD 1én nhat ma c6 thé duoc sir dung trong
WLAN téng 1én theo d6 (khi chudi 3 dugc st dung, tri s6 CSD duoc thay ddi tir
750ns theo k¥ thuat da biét t6i 1550ns). Hon nita, hiéu sudt AGC t6t hon c6 thé
duoc thu nhan khi hai giai doan cta viée diéu chinh diéu khién d6 khuéch dai tu
dong AGC dugc thuc hién trén tin hi€u thu dugc trong hé théng WLAN nho st
dung mot cach tuong tmg L-STF trong chudi phan dau va chudi trudng hudng
dan ngén chu ky dugc tang 1én ma duogc sir dung dé thyc hién diéu chinh AGC
giai doan 2 trong truong hudng dan ngén hidu qua cao thir hai theo phuong an nay
ctia sang ché. Dua vao cic vi du néu trén, chudi mién thoi gian tuong tmg véi
chudi mién tan s6 4 bao gdm nhé hon so véi 2,5 chu ky trong 4us, va khoang thoi
gian ctia mdi chu ky 13 16n hon so v&i 1600ns. Theo cach nay, khi chudi mién thoi
gian khoang thoi gian chu ky ctia n6 1a 16n hon so véi 1600ns dugc st dung nhu
chubi truong hudng din ngén hiéu qua cao (vi dy, chudi HT-STF theo IEEE
802.11n, hodc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF trong mang
WLAN thé hé tiép theo) trong chudi phin ddu cua khung truyén dit liéu trong
mang ving cuc bd khéng ddy WLAN, tri s tré chuyén dich chu ky CSD 16n nhét
ma c6 thé duoc str dung trong WLAN ting 18n theo d6 (duogc thay dbi tir 750ns
theo k¥ thuat dé biét 1a 16n hon so véi 1550ns). Hon nita, hiéu sudt AGC t6t hon
c6 thé duogc thu nhén khi hai giai doan ctia viée diéu chinh diéu khién d6 khuéch
dai tu dong AGC dugc thyc hién trén tin hiéu thu duoc trong hé théng WLAN
nho st dung mot cach tuong tmg L-STF trong chudi phan dau va chudi trudong

huéng dan ngén chu ky duoc ting 1én ma duoc sir dung dé thuc hién didu chinh
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AGC giai doan 2 trong truong huéng dan ngin hiéu qua cao thir hai theo phuong
4n nay cta sang ché.

Theo sy thuc hién cu thé, ca chudi truong huéng din ngén hiéu qua cao thit
nht va chudi trudong hudéng dan ngén hidu qua cao thit hai dugc dédnh s6 néu trén
theo phuong an nay cua sang ché 13 céc chudi trong d6 céc tién t6 tudn hoan CP
duoc bd sung. Theo su thuc hién cu thé, khi khong c6 tién t6 tudn hoan CP dugc
bd sung, trong mdi dai théng, khoang thdi gian clia chudi truong hudng dn ngin
hiéu qua cao thir nhit va khoang thoi gian ctia chudi trudng huéng dan ngén hiéu
qua cao thir hai theo phuong an nay cua sang ché c6 thé 13 3,2us hodc tri s6 khéc.
Khi khoéng thoi gian ctia chudi truong hudng dan ngén hiéu qua cao thir nhat va
khoang thoi gian cia chudi trudng hudng din ngén hidu qua cao thi hai 14 3,2ys,
bbn chu ky duoc bao gdm, va khoang thoi gian ctia mdi chu ky 12 800ns.

C6 thé thay duoc tir phdn mé ta néu trén 13, theo mot vai cach thuc hién co
thé cua sang ché, mat d6 mién tan s6 ctia chudi mién tan sé twong tmg véi chudi
trudng hudng din ngén hiéu qué cao thir nhit dugc ting 1én dé tao ra chudi mién
thn s v6i mat 6 mién tan sb duogc ting 1én; chudi trudng hudng din ngén hiéu
qua cao thir hai dugc tao ra theo chudi mién tin sb v6i mat dé mién tan s6 dugc
tang 1én; va chudi trudng hudng dan ngin hidu qua cao thi hai duoc sir dung nhur
chudi truong huéng din ngin hiéu qua cao (vi du, chudi HI-STF theo IEEE
802.11n, hosc chudi VHT-STF theo IEEE 802.1lac, hoic HE-STF (High-
Efficiency—Short Training Field, trudng hudng din ngin hiéu qua cao) trong
mang WLAN thé hé tiép theo) trong chudi phan déu cua khung truyén dir lidu
trong mang ving cuc bo khéng ddy WLAN. Do d6, chu ky ctia chudi huéng dan
ngén hiéu qua cao trong chudi phan dau cua khung truyén dir liéu trong WLAN
theo phuong 4n nay cua sang ché duoc ting 1én lién quan dén chu ky ctia chudi
HT-STF hién thoi trong IEEE 802.11n hoic chu ky ciia chudi VHT-STF hién thoi
theo IEEE 802.11ac theo k¥ thuat da biét, va hon nita, tri sb tré chuyén dich chu
ky CSD 16n nhat ma c6 thé duoc sit dung trong WLAN ting 1én theo d6. Hon nita,
hiéu sudt AGC tbt hon c6 thé duoc thu nhan khi hai giai doan cta viéc diéu chinh

diéu khién d6 khuéch dai tu dong AGC duogc thyc hién trén tin hiéu thu dugc trong
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hé théng WLAN nho str dung mdt cach tuong ting chudi L-STF va chudi HT-STF
hoidc chudi VHT-STF hodc chudi HE-STF chu ky duoc ting lén trong chudi phén
dau.

Fig.9 1a gian d cua thanh phan th tuc theo phuong 4n khac vé thiét bi tao
chudi trudng hudng din ngin hiéu qua cao theo séng ché. Nhu dugce thé hién trén
Fig.9, thiét bi c6 thé bao gdm it nhit médun thu nhan 41, médun gitt lai 42, mddun
tao 43, va modun thiét dat 44.

Moébdun thu nhan 41 dugc tao cAu hinh dé thu nhan chudi truong hudng dan
ngin hiéu qua cao thir nhét trong chudi phan dau trong ing véi dai thong thit hai,
trong d6 dai thong thir hai 14 16n hon so véi dai théng thir nhét.

Mbdun gitr 1ai 42 duoc tao cAu hinh dé gift lai phan doan cta chudi tir chudi
truong hudng dan ngén hiéu qua cao thir nhét dugc thu nhan béi médun thu nhan
41, trong d6 sb lugng céc diém 14y mAu duoc bao gdm trong phan doan ctia chudi
1a sb luong céc diém 14y mAu twong tmg véi chudi trudng huéng din ngén hiéu
qua cao trong chudi phan dau twong tng vai dai théng thi nhat.

Moédun tao 43 dugc tao cAu hinh dé thay ddi ti 16 14y mau cua phan doan
ctia chudi duoc giit lai boi modun gitt lai 42 dén ti 16 14y mAu tuong tng véi dai
thong thir nhit, dé thu nhan chudi trudong hudng dan ngin hiéu qua cao thir hai.

Modun thiét dit 44 duoc tao cdu hinh dé str dung chudi trudong hudng dan
ngin hiu qua cao thir hai dugc tao ra béi médun tao 43 nhu chudi trudng hudng
dan ngén hiéu qua cao trong chudi phan diu twong tmg véi dai thong thi nhét.

Theo su thue hién cu thé, chudn WLAN hd trg nhiéu loai cta cac ciu hinh
dai thong chéng han nhu 20MHz, 40MHz, 80MHz, va 160MHz, trong d6 20MHz
1a dai thong nhé nhét. Theo chuidn WLAN hién thoi, chudi mién tan sé (vi du,
chudi 1 néu trén) clia trudng huéng din ngén STF dwoc dinh rd trong dai thong
20MHz, va chudi mién tin sb cta STF trong dai thong rdng hon dugce thu nhén
bang cach lap lai chudi STF trong mién tan sb, va bang cach bd sung sy quay pha.
Vi du, mién tan sb STF trong dai théng 20MHz 1a [L-STF], va mién tan sb STF
trong dai thong 1a 40MHz 1a [1*L-STF, j*L-LTF]. Trong cac dai thong khac nhau,
khoang thoi gian cta chudi mién thoi gian ctia HT-STF hodc VHT-STF 1a 4ps.
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Didu khac biét 13, dai thong rong hon chi bao cac diém ldy mau day dic hon dugc
str dung bdi chudi mién thoi gian. Theo cich nay, dai théng rong hon chi béo
chudi mién thoi gian STF dai hon twong tng v6i HI-STF hodc VHT-STF. Déi véi
chudn WLAN, dai thong thir nhat c6 thé 1 bat ky mét trong s6 20MHz, 40MHz,
hodc 80MHz, véi diéu kién 13 dai théng thir hai 1 16n hon so véi dai thong thir
nhit. Vi du, khi dai thong tht nhat 1a 20MHz, dai théng thir hai c6 thé 1a bat ky
mot trong s6 40MHz, 80MHz, hoic 160MHz. Khi dai thong tht nhét 1a 40MHz,
dai thong thir hai c6 thé 14 hodc 80MHz hodc 160MHz. Khi dai thong thir nhét 1a
80MHz, dai thong thir hai c6 thé 13 160MHz. T4t nhién, theo su thuc hién cuy thé,
dai thong thir nhat va dai thong thir hai dugc sir dung theo phuong an nay cla
sang ché co thé khong bi gidi han & céc tri s6 duoc danh sb néu trén.

Theo su thuc hién cu thé, ddi véi dai thong la 20MHz, trong khoang thoi
gian 1a 4ps (bao gbm tién té tudn hoan CP), trudng hudng din ngén hidu qua cao
(vi du, chudi HT-STF theo IEEE 802.11n, hoic chudi VHTI-STF theo IEEE
802.11ac, hodac HE-STF (High-Efficiency—Short Training Field, truong hudng
din ngan hiéu qua cao) trong mang WLAN thé hé tiép theo) chudi bao gdm 80
diém lay mau. D4i v6i dai théng 13 40MHz, trong khoang thoi gian 1a 4ps, chudi
trudng hudng dan ngén hiéu qua cao (vi du, chudi HT-STF theo IEEE 802.11n,
hodc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF (High-Efficiency—Short
Training Field, truong hudng dan ngin hiéu qua cao) trong mang WLAN thé hé
tiép theo) bao gdbm 160 diém 14y mau. Ddi véi dai théng 1a 80OMHz, trong khoang
thoi gian 1 4ps, chudi truong hudng dan ngén hiéu qua cao (vi du, chudi HT-STF
theo IEEE 802.11n, hodc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF
(High-Efficiency—Short Training Field, trudng huéng dan ngén hiéu qua cao)
trong mang WLAN thé hé tiép theo) bao gém 320 diém 14y mau. Khoang thoi
gian cua dai thong la 20MHz, khoang thoi gian cia dai thong la 40MHz, va
khoang thoi gian ctia dai thong 1a 80MHz trong mién thoi gian déu 1a 4ps. Do dé,
viée gift lai co thé duoc thuc hién trén chudi trudng huéng dan ngén hi€u qua cao
trong dai théng 13 40MHz hoic 80MHz, va chuyén dbi s6 thanh tuong ty sau d6

duoc thuc hién trén chudi mién thoi gian dugc giit lai theo ti 18 14y mAu (50ns)

-33-



28253

twong tmg véi dai thong 20MHz, sao cho chudi truong huéng din ngan hidu qua
cao v6i chu ky mién thoi gian duge ting 1&n trong 20MHz dugc thu nhén. Theo
su thuc hién cu thé, trude khi gitt lai dugc thuc hién, chudi mién thoi gian dugc
gitt lai theo phuong an nay cua sang ché dugc tao nén bing cach bién d6i chudi
mién tan s6 dugc ma héa trude do.

Theo su thuc hién cu thé, dbi véi dai thong la 20MHz, trong khoang thoi
gian 13 3,2ps (bao gém khéng c6 tién t tuan hoan CP), chudi truong huéng din
ngén hiéu qua cao (vi du, chudi HT-STF theo IEEE 802.11n, hodc chudi VHT-
STF theo IEEE 802.11ac, hoic HE-STF (High-Efficiency—Short Training Field,
trudong huéng dan ngin hiéu qua cao) trong mang WLAN thé hé tiép theo) bao
gbdm 64 diém 14y mau. Ddi véi dai thong 1a 40MHz, trong khoang thoi gian 1a
3,2us, chudi tredng hudng dan ngén hiéu qua cao (vi dy, chudi HT-STF theo IEEE
802.11n, hodc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF (High-
Efficiency—Short Training Field, truong huéng din ngén hiéu qua cao) trong
mang WLAN thé hé tiép theo) bao gdm 128 diém 14y mau. Déi véi dai théng 1a
80MHz, trong khoang thoi gian 14 3,2ps, chudi truong huéng dan ngan hiéu qua
cao (vi du, chudi HT-STF theo IEEE 802.11n, hoic chudi VHT-STF theo IEEE
802.11ac, hodac HE-STF (High-Efficiency—Short Training Field, truong hudéng
dan ngén hiéu qua cao) trong mang WLAN thé hé tiép theo) bao gdm 256 diém
14y mau. Khoang thoi gian cua dai thong 1a 20MHz, khoang thoi gian cia dai
thong 14 40MHz, va khoang thoi gian cia dai théng 1a 80MHz trong mién thoi
gian déu 1a 3,2us. Do d9, viéc giit lai co thé duoc thuc hién trén chudi mién thoi
gian cia trudng huéng din ngin trong dai théng 13 40MHz hoic 80MHz, va
chuyén ddi sb thanh tuong tu sau d6 dugc thuc hién trén chudi mién thoi gian
dugc gift lai theo ti 16 14y mAu (50ns) twong tmg véi dai théng 20MHz, sao cho
chudi mién thoi gian cta trudng hudng din ngin voi chu ky mién thoi gian duoc
tang 1én trong 20MHz duoc thu nhén.

Theo su thuc hién cu thé, trong dai thong 20MHz, ti 1€ léy mau tuong Ung
13 50ns; trong dai thong 13 40MHz, ti 1& 14y mu twong tng 1a 25ns; trong dai
thong 80MHz, ti 18 14y mAu tuvong Gmg 1a 12,5ns; trong dai théng 160MHz, ti 18
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14y mAu tuong tmg 12 6,25ns.

Theo su thuc hién cu thé, khi dai thong thir nhat 13 20MHz, dai thong thw
hai c6 thé 1a bat ky mot trong s6 40MHz, 80MHz, hoic 160MHz. Chudi truong
huéng dan ngén hiéu qué cao thir nht c6 thé 14 chudi bao gdm 160 diém ldy mau
trong khoang thoi gian 1a 4us trong 40MHz, hodc co6 thé 1a chudi bao gém 320
diém 14y mau trong khoang thoi gian 12 4us trong dai thong 80MHz, hodc c6 thé
1a chudi bao gdm 640 diém 14y mAu trong khoang thoi gian 1a 4ps trong dai thong
160MHz. Khi dai théng thu nhét 1a 40MHz, dai thong thtr hai c6 thé 13 hodc
80MHz hodc 160MHz. Chudi trudng huéng din ngéan hiéu qua cao thi nhét c6
thé 1a chudi bao gdm 320 diém 14y mAu trong khoang thoi gian 13 4ps trong dai
thong 80MHz, hodic ¢6 thé 1 chudi bao gdm 640 diém 14y miu trong khoang thoi
gian 1 4ps trong dai théng 160MHz. Khi dai théng tht nhét 13 80MHz, dai thong
thir hai c6 thé 13 160MHz. Chudi trudng hudéng dan ngén hiéu qua cao thir nhét
c6 thé 14 chudi bao gdbm 640 diém 14y mu trong khoang thoi gian 13 4ps trong dai
thong 160MHz.

Hon nira, trong mdt vai phwong 4n, chudi tredng hudéng dan ngén hidu qua
cao thir nhét theo sang ché c6 thé bao gdm nam chu ky trong khoang thoi gian 13
4yus, va d6 dai ciia mdi chu ky 1a 800ns.

Theo su thuc hién cu thé, khi giit lai phan doan cta chudi tir chudi truong
huodng dan ngén hiéu qua cao thtr nhét duoc thu nhan, médun gitlr lai 42 gitr lai
phén doan cua chudi theo thi tu binh thudng theo vi tri bat dau thiét dat trude tir
chudi truong huéng dén ngén hiéu qua cao thir nhit trong chudi phan dau tuong
mg véi dai thong thir hai. N6i chung, phan doan dugc giit lai ctia chudi nén bao
gbm it nhat mot chu ky.

Vi dy, dai thong thur nhét 1a 20MHz, dai thong thir hai 1a 40MHz, va khoang
thoi gian cta chudi mién thoi gian 13 4ps. Mbdun gitr lai 42 theo phuong 4n nay
cua sang ché c6 thé gifr lai 80 diém léy mau theo thir ty binh thudng theo vj tri bét
dau thiét dat trudce (vi duy, vi tri bat ddu hodc vi tri khong phai bat diu cta chudi
truong hudéng dan ngin hidu qua cao trong dai thong 1a 40MHz) tir 160 diém lay

mau trong chudi truong huéng dan ngén hiéu qua cao trong dai thong 13 40MHz
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(ma la twong duong voi viée giit lai chudi mién thoi gian 14 2,5 chu ky).

Vi du, dai thong thur nhét 12 20MHz, dai thong thit hai 1a 80MHz, va khoang
thoi gian ctia chudi mién thoi gian 1 4ps. Mddun gir lai 42 theo phuong 4n nay
ctia sang ché c6 thé giit lai 80 diém 14y méu theo thit tu binh thudng theo vi tri bt
dAu thidt dit trude (v du, vi tri bét dau hodc vi tri khong phai bit dau cta chudi
trudng huéng din ngén hiéu qua cao cia trudng huéng dan ngin trong dai théng
80MHz) tir 320 diém 14y mau trong chudi mién thoi gian cua truong huéng dan
ngén trong dai théng 80MHz (ma 14 trong duong véi viée gitt lai chudi mién thoi
gian la 1,25 chu ky).

Theo su thuc hién cu thé, khi gitt lai phén doan cua chudi tir chudi truong
huéng dan ngén hi€u qua cao thu nhét dugc thu nhan, médun gitlr lai 42 gitr lai
phan doan cua chudi theo thtr tu dao nguoc theo vi tri cudi duoc thiét dat trude tir
chudi trudmg huéng din ngén hiéu qua cao thtr nhét trong chudi phan dau tuong
Ung véi dai thong thir hai.

Vi dy, dai thong thi nhét 13 40MHz, dai thong tht hai 1a 80MHz, va khoang
thoi gian ctia chudi mién thoi gian 1a 4ps. Mbdun giit lai 42 theo phuong 4n nay
ctia sang ché co thé giit lai 160 diém 14y mAiu theo thir tu dao nguoc theo vi tri
cudi duoc thiét dat trude (vi du, vi trf két thiic hodc vi tri khéng phai két thic clia
chudi truong hudng dan ngin hiéu qua cao trong dai thong 8OMHz) tir 320 diém
14y mAu trong chudi trudong hudéng dén ngin hiéu qua cao trong dai thong 80OMHz
(ma 13 twong duong vdi viée gift lai chudi mién thoi gian 14 2,5 chu ky).

Vi du, dai théng thtr nhit 1 20MHz, dai thong thi hai 1a 80MHz, va khoang
thoi gian ctia chudi mién thoi gian 14 4ps. Mddun giir lai 42 theo phuong 4n nay
ctia sang ché c6 thé giit lai 80 diém 14y mAu theo thir tir d4o nguoc theo vi tri cubi
duoc thiét dat trude (vi dy, vi tri két thic hodc vi tri khéng phai két thiic cia chudi
truong hudng din ngin hiéu qua cao trong dai théng 80MHz) tir 320 diém 14y
mAu trong chudi trurdng huéng dan ngén hiéu qua cao trong dai théng 8OMHz (ma
13 trong dwong véi viée giit lai chudi mién thoi gian 13 1,25 chu ky).

Vi du, dai théng thi nhit 1a 20MHz, dai thong thir hai 1a 40MHz, va khoang

thoi gian cda chuoi mién thoi gian 1a 4ps. Boi vi ca khoang thoi gian cua chuoi
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mién thoi gian cua dai thong thir nhat va khoang thdi gian ctia chudi mién thoi
gian cua dai thong thir hai la 4ps, sau khi ti 1€ 14y mAu cua 80 diém ldy mau dugc
gitt lai trong dai thong 1la 40MHz (ma la tuong duong véi viée gitt lai chudi mién
thoi gian 14 2,5 chu ky) dwoc thay dbi tir 25ns dén 50ns nho st dung mddun tao
43, chudi trudng huéng dén ngin hiéu qua cao thir hai dugce tao nén theo d6 trong
dai théng 20MHz bao gdm 2,5 chu ky trong 4ps, va khoang thdi gian ctia mdi chu
ky dugc thay dbdi dén 1600ns (nhdm don gian phan mé ta, chudi mién thoi gian
nay duoc biéu thi 1a chudi 5).

Vi duy, dai théng thit nhit 13 20MHz, dai thong thir hai 1a 80MHz, va khoang
thoi gian cta chudi mién thoi gian 13 4ps. Béi vi ca khoang thoi gian cua chudi
mién thoi gian ctia dai thong tht nhit va khoang thoi gian cta chudi mién thoi
gian ctia dai thong thir hai 13 4ps, sau khi ti 18 14y méu cta 80 diém iy mau duoc
giit lai trong dai thong 80MHz (ma 1a twong dwong véi viée giit lai chudi mién
thoi gian 1a 1,25 chu ky) duoc thay dbi tir 12,5ns dén 50ns nho st dung médun
tao 43, chudi trudng hudng din ngén hidu qua cao thir hai duoc tao nén theo dé
trong dai thong 20MHz bao gém 1,25 chu ky trong 4us, va khoang thoi gian cta
mdi chu ky dugc thay déi t6i 3200ns (nham don gian phan mé ta, chudi mién thoi
gian ndy dugc biéu thi 1a chudi 6).

Vi du, dai théng tht nhat 13 40MHz, dai thong thir hai 1a 80MHz, va khoang
thoi gian cta chudi mién thoi gian 1 4ps. Boi vi ca khoang thoi gian cua chudi
mién thoi gian ciia dai thong thir nhit va khoang thoi gian ctia chudi mién thoi
gian cta dai théng thir hai 1a 4us, sau khi ti 18 14y mau cia 160 diém 14y mau dugc
gitt lai trong dai thong 80MHz (ma 13 twong duong véi viée giit lai chudi mién
thoi gian 14 2,5 chu ky) duoc thay d6i tir 12,5ns dén 25ns nhd str dung modun tao
43, chudi truong hudng dén ngén hidu qua cao thi hai duoc tao nén theo do trong
dai théng 40MHz bao gém 2,5 chu ky trong 4ps, va khoang thoi gian ctia mdi chu
ky dugc thay d6i dén 1600ns (nhdm don gian phan mé ta, chudi mién thoi gian
nay duogc biéu thi 1a chudi 7).

Vi du, dai thong thir nhat 13 20MHz, dai thong thir hai 1a 80MHz, va khoang

thoi gian cta chudi mién thoi gian 14 3,2pus. Béi vi ca khoang thoi gian cia chudi

-37-



28253

mién thoi gian cta dai théng thir nhit va khoang thoi gian ctia chudi mién thoi
gian cua dai théng thr hai 1a 3,2ps, sau khi ti 1€ 14y mAu cua 64 diém ldy mau
duoc gift lai trong dai thong 80MHz (ma la twong duong véi viec gitr lai chudi
mién thoi gian 13 moét chu ky) duoc thay dbi tir 12,5ns dén 50ns nho st dung
modun tao 43, chudi trudng hudéng dan ngén hiéu qua cao tht hai dugc tao nén
theo d6 trong dai thong 20MHz bao gdm mot chu ky trong 3,2us, va khoang thoi
gian ctia mdi chu ky duoc thay dbi t6i 3200ns (nh3m don gian phan mb ta, chudi
mién thdi gian nay duoc biéu thi 13 chudi 8).

Theo su thue hién cu thé, trong mang WLAN, chudi trudng huéng dan ngin
duoc str dung dé thuc hién didu chinh AGC giai doan 2 c6 thé 1a chudi HT-STF
theo IEEE 802.11n, hodc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF
(High-Efficiency—Short Training Field, trudng hudng dan ngin hiéu qua cao)
trong mang WLAN thé hé tiép theo, hoic chudi truong hudng dén ngén khéc duge
sir dung dé thuc hién diéu chinh AGC giai doan 2.

Dua vao cac vi du néu trén, modun thiét dat 44 theo phuong an nay cta
sang ché c6 thé sir dung chudi 5 t6i chudi 8 néu trén nhu chudi truong hudng dan
ngin hiéu qua cao trong chudi phan dau ctia khung truyén dir liéu tuong ting véi
dai thong thir nhét trong mang viing cuc bd khéng day WLAN.

Cu thé 13, chudi 5 va chudi 7 bao gém 2,5 chu ky trong khoang thoi gian 14
4ps, va d6 dai cia mdi chu ky 13 1600ns. Do dé, khi modun thiét dat 44 st dung
chudi 5 va chudi 7 nhu chudi trudng huéng dan ngin hiéu qua cao trong chudi
phan dau cua khung truyén dit liéu trong Gng v6i dai thong thir nhét (ma 1an luot
1a 20MHz va 40MHz) trong mang ving cuc b khéng ddy WLAN, trj sb tré
chuyén dich chu ky CSD 16n nhit ma c6 thé dugc st dung trong dai thong thir
nhét ting 1én theo d6 (duoc thay ddi tir 750ns theo k§ thuét di biét t6i 1550ns).
Hon nita, hiéu suat AGC t6t hon c6 thé dugc thu nhan khi hai giai doan cia viéc
diéu chinh diéu khién d6 khuéch dai tur dong AGC dugc thuc hién trén tin hiéu
thu duoc (tri s6 CDS 16n nhit duoc tang lén tir 750ns t6i 1550ns) trong hé théng
WLAN trong dai thong 20MHz hodc dai thong 40MHz nho sir dung mot cach

tuong tmg L-STF trong chudi phin diu va chudi 5 hodc chudi 7 véi chu ky dugc
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ting 1én theo phuong an nay cla sang ché.

Cu thé 13, trong khoang thoi gian 14 4us cta chudi 6 va chudi 8, d6 dai cta
mdi chu k¥ 12 1600ns. Do d6, khi médun thiét dit 44 str dung chudi 6 va chudi 8
nhu chudi trudng hudng dan ngén hidu qua cao (vi du, chudi HT-STF theo IEEE
802.11n, hodc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF trong mang
WLAN thé hé tiép theo) trong chudi phan dau cua khung truyén dit liéu tuong
Ung v6i dai théng 20MHz trong mang ving cuc bd khong day WLAN, tri s tré
chuyén dich chu ky CSD 16n nhit ma c6 thé duoc sir dung trong WLAN trong dai
thdng 20MHz ting 1én theo d6 (dwoc thay dbi tir 750ns theo k¥ thuat da biét téi
3150ns). Hon nita, hiéu sudt AGC t6t hon c6 thé dugc thu nhan khi hai giai doan
ctia viée diéu chinh didu khién d6 khuéch dai tu dong AGC duoc thuc hién trén
tin hiéu thu duoc trong hé théng WLAN trong dai thong 20MHz nho st dung mét
cach tuong ting L-STF trong chudi phan dau va chudi 6 hoic chudi 8 (tri s6 tré
chuyén dich chu ky CSD 16n nhat ma c6 thé duoc sir dung duoc thay dbi tir 750ns
theo k¥ thut da biét téi 3150ns) véi chu ky duoc ting 1én theo phuong 4n nay
clia sang ché.

C6 thé théy duoc tu ph?m mo ta néu trén la, theo mot vai cach thuc hién cé
thé cua sang ché, chudi truong huéng din ngén hidu qua cao thir nhit trong chudi
phén ddu twong Gmg véi dai thong thir hai duoc thu nhén, trong d6 dai thong thi
hai 13 16n hon so véi dai théng thi nhét; phén doan ctia chudi duogc gitt lai tir chudi
truong huéng dan ngén hiéu qua cao thir nhat duoc thu nhén, trong d6 sé lwong
cac diém 1y miu duoc bao gém trong phan doan cia chudi 1a sé luong cac diém
ldy mau twong Gmg véi chudi truong hudng dan ngin hidu qua cao trong chudi
phan dau trong tmg v6i dai thong thir nhat; ti 16 14y mAu cta phan doan duoc gitt
lai ctia chudi dugc thay dbi dén ti 18 14y miu tuong tmg véi dai thong th nhét, dé
thu nhan chudi truong huéng din ngin hidu qua cao thtr hai; va chudi trudong
huéng dan ngén hidu qua cao tht hai duoc st dung nhu chudi trudng hudéng dan
ngén hiéu qua cao (vi du, chudi HI-STF theo IEEE 802.11n, hodc chudi VHT-
STF theo IEEE 802.11ac, hoic HE-STF trong mang WLAN thé hé tiép theo) trong

chudi phan d4u tuong tmg v&i dai théng thir nhit. Do d6, chu ky cta chudi trudng
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huéng dan ngin hiéu qua cao trong chudi phin dau tuong tmg véi dai thong thir
nhét duge tang lén, va hon nfta, tri s6 tré chuyén dich chu ky CSD 16n nhét ma c6
thé dugc st dung trong dai thong thir nhét ting 1én theo d6. Hon nita, hiéu suét
AGC tt hon c6 thé duoc thu nhan khi hai giai doan ciia viéc diéu chinh diéu khién
dd khuéch dai tu déng AGC dugc thyc hién trén tin hiéu thu duoc trong hé théng
WLAN trong dai théng thir nhat nho sir dung mot cach twong tmg chubi L-STF
va chudi HT-STF hoic chudi VHT-STF hozc chudi HE-STF chu ky dugce tang 1én
trong chudi phan dau.

Fig.10 1a gian dd cua thanh phan céu triic theo phwong 4n khac vé thiét bi
tao chudi truomg huéng dan ngén hiéu qua cao theo sang ché. Nhu dugc thé hién
trén Fig.10, thiét bi tao truomg huéng dan ngén theo phuong an nay c6 thé bao
gom thiét b du vao 101, thiét bi dau ra 102, lién két truyén thong 103, thiét bi
thu phat 104, b nhd 105, va bo xir 1y 106.

Thiét bi dau vao 101 duoc tao ciu hinh dé thu dit liéu dau vao ma dugc dua
vao thiét bi tao chudi trudng hudng din ngan hiéu qua cao tir bén ngoai.

Theo su thuc hién cu thé, thiét bi dau vao 101 theo phuong an nady cua sang
ché c6 thé bao gém ban phim, chudt, thiét bi diu vao quang dién ti, thiét bi dau
vao 4m thanh, thiét bi ddu vao dua trén cam ung cham, may quét, va tuong tu.

Thiét bi dau ra 102 duoc tao cAu hinh dé dua ra dit liéu dAu ra cta thiét bi
tao chudi trudng hudng din ngan hidu qua cao t6i bén ngoai. Theo su thuc hién
cu thé, thiét bi dau ra 102 theo phuong 4n ndy ciia sang ché c6 thé bao gdm man
hinh, loa, may in, va tuong tu.

Lién két truyén thong 103 dugc tao cAu hinh dé thiét lap két ndi truyén
thong gitra thiét bi tao chudi trudng hudéng din ngén hidu qua cao va thiét bj khac.
Theo su thuc hién cu thé, lién két truyén thong 103 theo phwong 4n nay cua sang
ché c6 thé ching han 13 phuong tién truyén séng. Phuong tién truyén séng néi
chung c6 thé thuc té hoa 1énh doc dugc boi may tinh, cdu trac dir liéu, médun
chuong trinh, hodc dit liéu khac & dang tin hi€u dir liéu duoc modun hoa khac
(chang han nhu séng mang hodc co ché van chuyén khac). Vi du, phuong tién

truyén séng c6 thé bao gdbm phuong tién ndi day ching han nhu mang ndi day
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hodc két ndi nbi day truc tiép. Theo cach khac, phuong tién truyén séng co thé
bao g@)m phuong tién ndi day chrfmg han nhu séng am, tAn s radio, hodc tia h6ng
ngoai.

Thiét bi thu phat 104 dugc tao ciu hinh d& truyén théng vai thiét bi khac
nho st dung lién két truyén thong 103, vi duy, truyén va thu dit liéu. Theo su thuc
hién cu thé, thiét bi thu phét 104 c6 thé 1a anten hodc thiét bi thu phat khac.

Bo nhé 105 duoc tao ciu hinh dé luu trit dit lidu chuong trinh véi cac chirc
nang khac nhau. Theo sy thuc hién cu thé, bd nh& 105 theo phuong an nay cua
sang ché c6 thé 14 bd nhé hé théng chéng han nhu bd nhé kha bién (chéng han
nhu RAM), bo nhé bét kha bién (ching han nhuy ROM va bd nhé tia chép), hodc
su két hop ctia bd nhé kha bién va bd nhé bat kha bién. Theo sy thuc hién cu thé,
theo cach khac, bd nhé 105 theo phuong 4n nay cua sang ché c6 thé 1a bd nhé
ngoai vi bén ngoai hé théng, ching han nhu dia tir, dia, hodc bang tir.

B6 xir Iy 106 duogc tao cau hinh dé goi dit liéu chuong trinh duoc luu trit
trong bd nhé 105 dé thue hién cac thao tac sau:

lam tang mat d6 mién tin s cta chudi mién tin s twong tmg vé6i chudi
truong hudng din ngin hidu qua cao thtr nhat dé tao ra chudi mién tin sd v6i mat
do mién tan sb duogc tang lén;

tao ra chudi truong huéng din ngén hiéu qua cao thir hai theo chudi mién
tan s6 v&i mat dd mién tan s duoc tang lén; va

st dung chudi trudng hudéng din ngin hiéu qua cao tht hai nhu chudi
truong hudng dan ngén hiéu qua cao trong chudi phan dau ctia khung truyén dix
liéu trong mang vung cuc bd khong day WLAN.

Theo mét vai cach thuc hién c6 thé, bo xi ly 106 thuc hién budc tao ra
chudi trudng hudng din ngén hiéu qua cao thir hai theo chudi mién tin sb véi mat
d6 mién tan sb dugc ting 1én bao gdm:

thuc hién bién d6i Fourier nguoc trén chudi mién tan sd v&i mat d6 mién
tan s6 duoc tang 1én, va bd sung tién t6 tudn hoan, dé thu nhan chudi truong hudéng
dAn ngén hiéu qua cao thir hai.

Theo mgt vai cach thuc hién cé the, cac tri s0 khac khong trong chuoi mién
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tAn sb tuong Gng véi chudi truong huéng dén ngén hidu qua cao thi nhét 1an luot
1a 1+1i, —1-11, 1411, —=1-1i, —1-1i, 1+1i, =1-1i, —1-1i, 1+1i, 1+1i, 1+1i, va 1+11,
va sb luong céc tri s6 khong gitra céc tri s6 khac khong 1an can 1a 3 hodc 2.

Fig.11 13 gian dd cta thanh phén cAu tric theo phuong 4n khac vé thiét bi
tao chudi trudong huéng dan ngén hidu qua cao theo séng ché. Nhu duogc thé hién
trén Fig.11, thiét bi tao chudi truong huéng din ngén hiéu qua cao theo phuong
an nay co thé bao gém thiét bi dau vao 111, thiét bi dau ra 112, lién két truyén
thong 113, thiét bi thu phat 114, b6 nhé 115, va bo xur ly 116.

Thiét bi dAu vao 111 duoc tao ciu hinh dé thu dit liéu dau vao ma duoc dua
vao thiét b tao chudi trudng huéng din ngin hidu qua cao tir bén ngoai. Theo su
thuc hién cu thé, thiét bi diu vao 111 theo phwong 4n nay ciia sang ché c6 thé bao
gém ban phim, chudt, thiét bi dau vao quang dién tu, thiét bj dau vao am thahh,
thiét bi dau vao dua trén cam ung cham, may quét, va tuong tu.

Thiét bji dAu ra 112 duoc tao cAu hinh dé dua ra dit liéu dau ra cia thiét bi
tao chudi truong huéng din ngén hidu qua cao t6i bén ngoai. Theo sy thuc hién
cu thé, thiét bj dau ra 112 theo phuong 4n nay ctia sang ché c6 thé bao gém man
hinh, loa, may in, va tuong tu.

Lién két truyén thong 113 dugc tao cAu hinh dé thiét 1ap két ndi truyén
thong gitra thiét bi tao chudi truong huéng dan ngén hiéu qua cao va thiét bi khac.
Theo su thuc hién cu thé, lién két truyén thong 113 theo phuong 4n ndy clia sang
ché c6 thé ching han 1a phuong tién truyén song. Phuong tién truyén séng ndi
chung c6 thé thuc t& hoa 1énh doc dwoc bdi may tinh, cAu trac dit liéu, mddun
chuong trinh, ho#c dit liéu khac & dang tin hiéu dit liéu diéu bién khéac (ching han
nhu séng mang hodc co ché van chuyén khac). Vi du, phuong tién truyén séng c6
thé bao gdbm cac phuong tién ndi day ching han nhu mang nbi day hoic két nbi
nbi day truc tiép. Theo cach khéc, phuong tién truyén song c6 thé bao gdm phuong
tién ndi ddy chang han nhu séng 4m, tin s6 radio, hodc tia hdng ngoai.

Thiét bj thu phét 114 dugc tao cAu hinh dé truyén thong véi thiét bi khéac
nho sir dung lién két truyén thong 113, vi dy, truyén va thu dit liéu. Theo su thuc

hién cu thé, thiét bi thu phét 114 c¢6 thé 1a anten hodc thiét bi thu phat khc.
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B0 nhd 115 duoc tao cAu hinh dé luu trit dit liéu chuong trinh véi céc chirc
nang khac nhau. Theo su thuc hién cu thé, bo nhd 115 theo phuong 4n ndy cua
séng ché c6 thé 1a b nhé hé théng ching han nhu bd nhé kha bién (chang han
nhu RAM), bd nhé bét kha bién (ching han nhu ROM va bd nhé tia chdp), hodc
su két hop cuia bd nhé kha bién va bd nhé bat kha bién. Theo sy thyc hién cy thé,
theo cach khac, bo nhé 115 theo phuong 4n nay cua sang ché c6 thé 13 bd nhé
ngoai vi bén ngoai hé thdng, ching han nhu dia tir, dia, hoic bang ti.

B6 xir Iy 116 duogc tao cAu hinh @& goi dir liéu chuong trinh duoc luu trit
trong bd nho 115 dé thuc hién céc thao tac sau:

thu nhan chudi truong hudng dan ngén hiéu qua cao thir nhét trong chudi
phan du turong tmg vai dai théng thi hai, trong d6 dai thong thi hai 1a 16n hon
so voi dai thong thir nhét;

gitt lai phan doan ciia chudi tir chudi trudng hudng dan ngén hiéu qua cao
thir nhat dugc thu nhén, trong d6 sb lwong cac diém 14y mau dugc bao gdm trong
phan doan cua chudi 14 sb luong cic diém 1y mau twong tng véi chudi trudng
huéng dan ngén hiéu qua cao trong chudi phan diu twong tng véi dai théng thi
nhét;

thay di ti 16 14y mAu cta phan doan duoc gift lai ctia chudi dén ti 18 14y
mau tuong tmg véi dai thong thir nhat, ¢ thu nhan chudi truong hudng din ngan
hi€u qua cao thir hai; va

st dung chudi truong hudng din ngin hiéu qua cao thir hai nhu chudi
truong hudng dan ngén hiéu qua cao trong chudi phan dau tuong tmg vé6i dai
thong thir nhét.

Theo mot vai cach thuc hién c6 thé, khi thuc hién budc gitt lai phan doan
ctia chudi tir chudi truong hudng dén ngén hiéu qua cao thit nhit dugc thu nhén,
b6 xtr Iy 116 cu thé 12 giit lai phan doan ctia chudi theo thir tir binh thudng theo vi
tri bat dau thiét dit trude tir chudi treong hudng dan ngén hiéu qua cao thir nhét
trong chudi phan diu twong Gng véi dai thong thir hai.

Theo mdt vai cach thuc hién c6 thé, khi thue hién budce gitr lai phan doan

ctia chudi tr chudi trrdng huéng dan ngan hiéu qua cao thtr nhat dugc thu nhan,
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bo xtr 1y 116 cu thé 1a gitr lai phan doan cta chudi theo thir tr dao nguoc theo vi
tri cubi duoc thiét dat trude tir chudi trudng hudng din ngén hiéu qua cao thir nhat
trong chudi phan dau twong tng vai dai thong thir hai.

Theo mdt vai cach thuc hién c6 thé, chudi trudng hudng din ngan hiéu qua
cao thtr nhét trong chudi phin dau twong Gng v6i dai thong thir hai bao gdm khéng
c6 tién t6 tudn hoan.

Theo mdt vai cach thyc hién c6 thé, chudi truong huéng din ngén hidu qua
cao thtt nhét trong chudi phan dau twong Gng véi dai thong thir hai duoc tao nén
biang cach bién dbi chudi mién tan sb dwoc ma héa trudce do.

Theo mot vai cach thuc hién c6 thé, chudi truong hudng dan ngén hiéu qua
cao thir nhét trong chudi phan dau tuong ung véi dai thong thir hai c6 khoang thoi
gian 13 4ps va bao gdm nam chu ky, va d6 dai ctia mdi chu ky 1a 800ns.

Do d6, cac phuong an sang ché con boc 16 phuong phédp giri tin hiéu,
phuong phép thu tin hiéu, va cac thiét bj lién quan.

Fig.12 13 Iuu dd theo phuong 4n vé phuong phép giri tin hiéu theo sang ché.
Nhu dugc thé hién trén Fig.12, phuong phép c6 thé bao gdm cac budce sau day.

Budc S120: Tao ra chudi phan dau, trong d6 chudi phan du bao gbm chudi
truong hudéng dan ngin hiéu qua cao, va sb luong cac tri s6 khéng gitta céc tri sb
khac khong 1an cén trong chudi mién tan sb tuong ing véi chudi trudng hudng
dan ngén hiéu qua cao 14 nhé hon so véi 3.

Theo su thuc hién cu thé, chudi trudng huéng dan ngén hi€u qua cao theo
phuong 4n nay c6 thé 14 cac chudi truong hudng dan ngén hiéu qua cao khac nhau
dugc tao ra trong phuong phép chudi hudéng dén ngan hiéu qué cao néu trén theo
phuong 4n cta sang ché duoc thé hién trén Fig.6 cla sang ché. T4t nhién, theo
cach khac, truong huéng din ngan hiéu qua cao theo phuong an nay cé thé 1a
chudi dugc tao ra theo phuong phap hudéng dén ngén hiéu qué cao khac.

Budc S121: Guri chudi phan dau duoc tao ra.

Theo mdt vai cach thuc hién cé thé, cac tri sb khéc khong trong chudi mién
tan s6 theo phwong 4n nay lan luot 1a 1+1i, —1-1i, 1+1i, —1—1i, —1—1i, 1+1i, —1—

1i, —1-1i, 1+1i, 1+1i, 1+1i, va 1+1i. D4i véi toan bd chudi mién tn sb, d& cap
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dén chudi 1 néu trén.

Theo mdt vai cach thuc hién c6 thé, sb lugng cac tri s6 khong gitra cac tri
s6 khéc khéng 14n cén trong chudi mién tin sd twong tmg véi chudi truong hudng
dan ngén hiéu qua cao theo phuong an nay 1a 1 hodc 2. Vi du, chudi mién tan sb
trong dé sb lugng céc tri sd khong gitra céc tri s6 khac khong lan cén 1a 1 hodc 2
14 chudi néu trén 2 hodc chudi 3.

C6 thé thdy duoc tir phdn mé ta néu trén 13, theo mot vai cach thuc hién cé
thé ctia sang ché, chudi phan dau duogc tao ra, trong d6 chudi phan dau bao gdm
chudi truong hudng dan ngén hiéu qua cao (vi du, chudi HT-STF theo IEEE
802.11n, hoic chudi VHI-STF theo IEEE 802.11ac, hoic HE-STF trong mang
WLAN thé hé tiép theo), va sb lwong cac trj s6 khong giita cac tri s6 khac khong
lan can trong chudi mién tn s6 twong tmg v&i chudi trudng hudng dan ngin hiéu
qua cao 1a nhé hon so véi 3; va chudi phr?m dau duoc tao ra duoc gtri. Do d6, chu
ky ctia chudi hudng din ngén hiéu qua cao trong chubi phan du cia khung truyén
dit liéu trong WLAN theo phuong an ndy cia sang ché duoc tang 1én lién quan
dén chu ky ctia chudi HT-STF hién thoi trong IEEE 802.11n hodc chu ky cua
chudi VHT-STF hién thoi theo IEEE 802.11ac theo k¥ thuat da biét, va hon nita,
tri s6 tré chuyén dich chu ky CSD 16n nh4t ma c6 thé dugc st dung trong WLAN
tang 1én theo d6. Hon nita, hiéu sudt AGC tdt hon c6 thé duge thu nhan khi hai
giai doan ciia viéc didu chinh didu khién d6 khuéch dai ty dong AGC duoc thuc
hién trén tin hi€u thu dugc trong hé théng WLAN nh¢ st dung mét cach tuong
tmg chudi L-STF va chudi HT-STF hoic chudi VHT-STF hoic chudi HE-STF chu
ky dugc ting 1én trong chudi phan dau.

Fig.13 1a lvu dd theo phwong 4n vé phuong phép thu tin hiéu theo sang ché.
Phuong phéap la tuong Gng véi phuong phap giri tin hiéu trén Fig.12. Nhu duoc
thé hién trén Fig.13, phwong phép cu thé 13 bao gbm budc sau:

Budc S130: Thu chudi phan dau, trong d6 chudi phan diu bao gém chudi
truong hudng dan ngin hiéu qua cao, va sb luong céc tri sb khong gitta céc tri sd
khac khong 1an can trong chudi mién tan s twong tmg véi chudi truong hudng

dan ngan hi€u qué cao 1a nhé hon so vai 3.
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Theo mot vai cach thuc hién cé thé, cac tri sb khac khong trong chudi mién
tin s6 theo phuong 4n nay lan luot 1a 1+1i, —1-1i, 1+1i, —1-1i, —1-1i, 1+1i, -1
11, —1-11, 1+1i, 1+1i, 1+1i, va 1+1i.

Theo mot vai cach thuc hién c6 thé, sb lugng cac tri sO khong gitra céc tri
s6 khac khéng 14n c4n trong chudi mién tan sb twong tmg v6i chudi truong hudng
dan ngén hiéu qua cao theo phuong an nay 1a 1 hoc 2.

C6 thé thdy duoc tir phan mé ta néu trén 13, theo mot vai cach thuc hién co
thé ctia sang ché, chudi phin dau duoc thu, trong d6 chudi phin diu bao gdm
chudi truong hudng din ngan hiéu qua cao (vi du, chudi HI-STF theo IEEE
802.11n, hoic chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF trong mang
WLAN thé hé tiép theo), va sb luong cac tri s khong giita c4c tri sb khac khong
lan can trong chudi mién tan sb tuong tmg véi chudi trudng hudéng dan ngén hiéu
quéa cao la nhé hon so vé6i 3. Chu ky ctia chudi hudng dén ngén hiéu qua cao trong
chudi phan dau ctia khung truyén dit liéu trong WLAN theo phuong an nay cua
sang ché duoc ting 1én lién quan dén chu ky ctia chudi HT-STF hién thoi trong
IEEE 802.11n ho#c chu ky ctia chudi VHT-STF hién thoi theo IEEE 802.11ac theo
k¥ thuat da biét, va hon nita, tri s tré chuyén dich chu ky CSD l6n nhat ma c6 thé
duogc sir dung trong WLAN ting 1én theo d6. Hon nita, hiéu suat AGC tét hon c6
thé duoc thu nhan khi hai giai doan ctia viéc didu chinh diéu khién d6 khuéch dai
tu dong AGC dugc thuc hién trén tin hi€u thu dugc trong hé théng WLAN nho str
dung mot cach tuwong tmg chudi L-STF va chudi HI-STF hoic chudi VHT-STF
ho#ic chudi HE-STF chu ky duoc ting 1én trong chudi phan dau.

Fig.14 1a luu db theo phuong 4n khéc vé phuong phéap gui tin hiéu thec
sang ché. Nhu duoc thé hién trén Fig.14, phuong phép c6 thé bao gém céc bude
sau day.

Budc S140: Tao ra chudi phan dau twong Gng véi dai thong hién thoi, trong
d6 chudi phan dau bao gdm chudi truong hudng din ngén hiéu qua cao, chudi
trudng huéng dan ngan hiéu qua cao 13 trong tmg v6i phan doan cta chudi trong

chudi truong huéng dan hiéu qua cao trong chudi phan dau tuong tmg voi dai

AAAAAA
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ung véi dai thong hién thoi, va dai thong tham chiéu 13 16n hon so véi dai thong
hién thoi.

Theo su thuc hién cu thé, chudi trudng hudng din ngén hiéu qua cao theo
phuong 4n nay c6 thé 1a chubi truong huéng dan ngén hiéu qua cao thir hai duge
tao ra theo phuong phép trén Fig.7. Trong truong hop nay, dai thoéng hién thoi 1a
tuong ung véi dai thong thir nhat, va dai thong tham chiéu 1a twong tmg véi dai
thong thu hai. T4t nhién, su tao ra hodc thu nhan cta chudi huéng dan ngén hiéu
qué cao theo phuong an nay khong bi gidgi han & phuong phép trén Fig.7.

Bué6c S141: Gui chudi phén dau duoc tao ra.

Theo mdt vai cach thuc hién c6 thé, phan doan cua chudi theo phuong an
nay bao gom it nhit mot chu ky.

Theo mét vai cach thuc hién c6 thé, dai thong hién thoi theo phuong 4n nay
12 20MHz, va chudi truong huéng din ngén hiéu qua cao dugc bao gém trong
chudi phan dau twong mg véi dai théng hién thoi c6 khoang thoi gian 1a 4us, bao
gbm 80 diém ldy mAu, va twong tmg véi ti 16 14y mau 1a 50ns;

dai thong tham chiéu 1a bat ky mot trong s6 40MHz, 80MHz, hoic 160MHz;

chudi truong huéng dén ngén hiéu qua cao duoc bao gdm trong chudi phén
dAu tuong tmg véi dai thong tham chiéu 14 40MHz c¢6 khoang thoi gian 13 4ps,
bao gém 160 diém l4y mAu, va twong Gng vdi ti 186 14y mAu 1a 25ns;

chudi truong hudng dén ngén hiéu qua cao duoc bao gdm trong chudi phan
dau tuong tng voi dai théng tham chiéu 13 80MHz ¢ khoang thoi gian 1a 4ps,
bao gém 320 diém léy mau, va tuong Ung voi ti 1€ léy mau 1a 12,5ns; va

chudi truong hudng dén ngén hiéu qua cao duoc bao gdm trong chudi phan
dAu tuong tmg voi dai thong tham chibu 1a 160MHz c6 khoang thoi gian 1a 4ps,
bao gém 640 diém ldy mau, va twong Gng vdi ti 18 l4y mau 1 6,25ns.

Theo mot vai cach thuc hién c6 thé, dai thong hién thoi theo phuong an nay
12 20MHz, va chudi truong hudéng din ngan hiéu qua cao duoc bao gbém trong
chudi phan dau twong tmg véi dai théng hién thoi c6 khoang thoi gian 1a 3,2ps,
bao gém 64 diém ldy mau, va tvong tmg véi ti 18 14y mau 1a 50ns;

dai thong tham chiéu Ia bt ky mét trong s6 40MHz, 80MHz, hoic 160MHz;
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chudi trudng hudng din ngén hidu qua cao dugc bao gdm trong chudi phan
d4u trong umg voi dai thong tham chiéu 13 40MHz c6 khoang thoi gian 1a 3,2ps,
bao gbm 128 diém ldy mau, va twong ing véi ti 16 14y mau 14 25ns;

chudi truong hudng dan ngén hidu qua cao duge bao gdm trong chudi phan
dAu twong tng v6i dai thong tham chiéu 1a 80MHz c6 khoang thoi gian 1a 3,2ps,
bao gbém 256 diém 14y mau, va twong tmg véi ti 1é 14y mAu 14 12,5ns; va

chudi truong huéng dan ngén hiu qua cao duoc bao gdm trong chudi phan
d4u twong tng v6i dai théng tham chiéu 1a 160MHz c6 khoang thoi gian 14 43,2,
bao gbém 512 diém 14y mAu, va twong Gng véi ti 1é 14y mau 1 6,25ns.

Theo mét vai cach thuc hién ¢ thé, dai thong hién thoi theo phuong 4n nay
13 40MHz, va chudi trudng huéng din ngin hiéu qua cao duoc bao gém trong
chudi phan dau twong tmg v6i dai thong hién thoi c6 khoang thoi gian 13 4ps, bao
gbm 160 diém iy mAu, va twong Gmg véi ti 18 1ay mau 1a 25ns;

dai thong tham chiéu hoic 12 80MHz hodc 160MHz;

chudi truong hudng dan ngén hidu qua cao dugc bao gdm trong chudi phan
dAu twong Umg véi dai thong tham chiéu 1a 80MHz c¢6 khoang thoi gian 1a 4ps,
bao gdm 320 diém liy mau, va twong Gng véi ti 18 1y mAu 1a 12,5ns; va

chudi trudng huéng din ngin hiéu qua cao duoc bao gém trong chudi phan
dAu twong Umg v6i dai thong tham chiéu 14 160MHz c6 khoang thoi gian 13 4ps,
bao gdm 640 diém iy mau, va twong Gng véi ti 18 14y mau 14 6,25ns.

Theo mét vai cach thuc hién c6 thé, dai théng hién thoi theo phwong 4n nay
12 40MHz, va chudi truong hudng din ngén hidu qua cao duoc bao gdm trong
chudi phan dau tuong Gng voi dai thong hién thoi c6 khoang thoi gian 1a 3,2us,
bao gdbm 128 diém liy mAu, va twong Gmg véi ti 18 14y mau 13 25ns;

dai théng tham chiéu hodc 1a 80MHz hoic 160MHz;

chudi truong hudng dan ngén hidu qua cao duoc bao gdm trong chudi phan
dAu twong ng v6i dai thong tham chiéu 1a 80MHz c6 khoang thoi gian 1a 3,2ps,
bao gém 256 diém léy mau, va tuong ung voi ti 1€ léy mau 13 12,5ns; va

chudi truong hudng dan ngén hidu qua cao duoc bao gdm trong chudi phan

dAu twong tmg v6i dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 14 43,2ps,
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bao gom 512 diém 14y méu, va tuong (mg véi ti 1€ lay mau 14 6,25ns.

Theo mot vai cach thuc hién c6 thé, dai théng hién thoi theo phuong 4n nay
12 80MHz, va chudi trudmg huéng din ngan hiéu qua cao duge bao gbm trong
chudi phan déu tuvong ting véi dai thong hién thoi c6 khoang thoi gian 1a 4ps, bao
gbm 320 diém 14y mau, va tuong tmg véi ti 18 14y mAu 1a 12,5ns;

dai thong tham chiéu 1a 160MHz; va

chudi truong hudéng din ngén hidu qua cao dwoc bao gdm trong chudi phan
dau tuong Gmg vé6i dai théng tham chiéu 13 160MHz c6 khoang thoi gian 13 4ps,
bao gdm 640 diém 14y mAu, va tuong tmg véi ti 18 14y mau 1 6,25ns.

Theo mot vai cach thuc hién c6 thé, dai thong hién thoi theo phuong an nay
1a 80MHz, va chudi trudng hudng dan ngin hiéu qua cao dugc bao gdm trong
chudi phan dau tuong Gng vdi dai thong hién thdi c6 khoang thoi gian 14 3,2ps,
bao gdm 256 diém 14y mAu, va tuong tmg véi ti 16 14y mau 1a 12,5ns;

dai thong tham chiéu 1a 160MHz; va

chubi truong huéng dén ngan hiéu qua cao duoc bao gdm trong chudi phin
dAu twong tmg v6i dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 12 43,2ps,
bao gom 512 diém 14y mAu, va tuong tng véi ti 16 14y mau 13 6,25ns.

C6 thé thay duogc tir phin mo ta néu trén 13, theo mot vai cach thuc hién c6
thé ciia sang ché, chudi phan diu twong tmg véi dai théng hién thoi duoc tao ra,
trong d6 chudi phan dau bao gdm chudi trudng huéng dan ngin hiéu qua cao (vi
dy, chudi HT-STF theo IEEE 802.11n, hogc chudi VHT-STF theo IEEE 802.11ac,
hoic HE-STF trong mang WLAN thé hé tiép theo), chudi truong huéng dan ngin
hiéu qua cao 1a tuong g véi phan doan cia chudi trong chudi truong hudng dan
hiéu qué cao trong chudi phan diu twong tng v6i dai théng tham chibu, ti 16 14y
va dai théng tham chiéu 13 16n hon so vé6i dai thong hién thoi; va chudi phan dau
dugc tao ra duoc giri. Do d6, chu ky cta chudi truong hudéng dan ngin hiéu qua
cao trong chudi phin dau tuwong tmg véi dai thong hién thoi dugce tang 1én lién
quan dén chu ky ctia chudi HT-STF hién thoi trong IEEE 802.11n hodc chu ky
ctia chudi VHT-STF hién thoi theo IEEE 802.11ac theo k¥ thuat da biét, va hon
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nira, tri s tré chuyén dich chu ky CSD 16n nhét ma c6 thé dugc st dung trong hé
théng WLAN trong dai théng hién thoi ting 1én theo d6. Hon nita, hidu sudt AGC
t6t hon ¢6 thé dugc thu nhén khi hai giai doan cta viéc didu chinh diéu khién do
khuéch dai tu dong AGC duogc thuc hién trén tin hi€u thu dugc trong hé théng
WLAN trong dai théng hién thdi nho sir dung mot cach tuong tmg chudi L-STF
va chudi HT-STF hoic chudi VHT-STF hoic chudi HE-STF chu ky duoc ting 1én
trong chudi phan dau.

Fig.15 14 luu d6 theo phuong 4n khac vé& phuong phép thu tin hiéu theo séng
ché. Phuong phap la tuwong tmg v6i phuong phap giri tin hiéu trén Fig.14. Nhu
dugc thé hién trén Fig.15, phwong phap bao gém budc sau:

Budce S150: Thu chudi phan déu tuong Gng véi dai thong hién thoi, trong
d6 chudi phan dau bao gdm chudi truong hudng dan ngin hiéu qua cao, chudi
truong hudéng dan ngan hiéu qua cao 1a twong tmg voéi phan doan ctia chudi trong
chudi trudng huéng dan hiéu qua cao trong chudi phan diu twong tmg voi dai
ing véi dai thong hién thoi, va dai théng tham chiéu 13 16n hon so véi dai thong
hién thoi.

Theo mét vai cach thuc hién c6 thé, phan doan cua chudi theo phuong an
nay bao gdm it nhit mét chu ky.

Theo mot vai cach thuc hién c6 thé, dai thong hién thoi theo phuong an nay
12 20MHz, va chudi trudng huéng din ngén hidu qua cao dugc bao gdm trong
chudi phan dau twong tng voi dai thong hién thoi c6 khoang thoi gian 1a 4us, bao
gbm 80 diém lay mAu, va tuong tmg véi ti 18 14y mau 13 50ns;

dai thong tham chiéu 13 bat ky mot trong s6 40MHz, 80MHz, hodc 160MHz;

chudi truong hudng dan ngin hidu qua cao dugc bao gbm trong chudi phan
dau tuong tmg v6i dai thong tham chibu 1a 40MHz c¢6 khoang thoi gian 1a 4ps,
bao gém 160 diém 14y mau, va tuong tmg véi ti 1& 14y mau 1a 25ns;

chudi trudng huéng dan ngén hiéu quéa cao duoc bao gdm trong chudi phéan
dau twong tng voi dai thong tham chiéu 1a 80MHz c6 khoang thoi gian 1a 4us,

bao gdm 320 diém 14y mau, va tuong Ung voéi ti 16 14y mau 1 12,5ns; va

-50-



28253

chudi truomg hudng din ngén hidu qua cao duge bao gdm trong chudi phan
dAu tuong tmg véi dai théng tham chiéu 1a 160MHz c6 khoang thoi gian 1a 4ps,
bao gom 640 diém liy mau, va tuong tmg véi ti 18 14y mAu 1a 6,25ns.

Theo mdt vai cach thuc hién cé thé, dai théng hién thoi theo phuong 4n nay
12 20MHz, va chudi truong huéng dan ngin hiéu qua cao dugc bao gbm trong
chudi phan dau tuong Gmg véi dai thong hién thdi c6 khoang thoi gian 1a 3,2ps,
bao gdm 64 diém 14y mau, va twong tng véi ti 18 1dy méu 13 50ns;

dai thong tham chiéu 13 bt ky mét trong s6 40MHz, 80MHz, hoic 160MHz;

chudi truomg hudng dan ngén hidu qua cao duge bao gém trong chudi phan
dAu turong Gng voi dai thong tham chiéu 1a 40MHz c6 khoang thoi gian 1a 3,2ps,
bao gébm 128 diém 1y mAu, va twong tmg véi ti 18 1dy mau 13 25ns;

chudi truong hudng din ngin hiéu qua cao dugc bao gdbm trong chudi phan
dau twong tmg voi dai théng tham chiéu 14 80MHz c6 khoang thoi gian 1a 3,2ps,
bao gdm 256 diém iy mau, va tuong tmg v6i ti 16 14y mau 1a 12,5ns; va

chudi truong hudng dan ngin hiéu qua cao dugc bao gdm trong chudi phan
dAu trong tmg véi dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 13 43,2ps,
bao gdm 512 diém liy mau, va twong tmg véi ti 18 14y mau 1a 6,25ns.

Theo mot vai cach thuc hién c6 thé, dai thong hién thoi theo phuong an nay
1a 40MHz, va chudi truong hudéng din ngin hiéu qua cao duoc bao gdm trong
chudi phan dau tuong tmg véi dai thong hién thoi c6 khoang thoi gian la 4us, bao
gbm 160 diém 14y mau, va tuong tng véi ti 16 14y mau 1a 25ns;

dai thong tham chiéu hoic 12 80MHz hodc 160MHz;

chudi truong hudng din ngén hiéu qua cao duoc bao gdm trong chudi phan
dAu twong tng v6i dai théng tham chiéu 13 80OMHz c6 khoang thoi gian 1a 4ps,
bao gdm 320 diém 14y mAu, va trong tmg véi ti 16 14y mau 1a 12,5ns; va

chudi truong hudng dan ngén hiéu qua cao duoc bao gdm trong chudi phan
dAu twong tmg véi dai thong tham chiéu 13 160MHz c6 khoang thoi gian 1a 4ps,
bao gdm 640 diém 1iy mau, va twong tng véi ti 16 14y mau 13 6,25ns.

Theo mét vai cach thuc hién c6 thé, dai théng hién thoi theo phuong 4n nay

12 40MHz, va chudi truong huéng din ngin hiéu qua cao dugc bao gdm trong
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chudi phan du twong Umg vai dai thong hién thoi ¢ khoang thoi gian 1a 3,2ps,
bao gbém 128 diém lay mAu, va tuong tng véi ti 18 14y mAu 14 25ns;

dai thong tham chiéu hodc 13 80MHz hoic 160MHz;

chudi truong huéng din ngén hiéu qua cao dwoc bao gdm trong chudi phan
dAu tuong ing v6i dai thong tham chiéu 13 80MHz c6 khoang thoi gian 1a 3,2ps,
bao gbém 256 diém lay mAu, va tuong tng véi ti 18 14y mAu 13 12,5ns; va

chudi trudng hudéng din ngén hiéu qua cao dugc bao gbm trong chudi phin
dAu tuong Gng v6i dai thong tham chiéu 13 160MHz c6 khoang thoi gian 14 43 2ps,
bao gdm 512 diém lay mau, va twong tng vdi ti 18 14y mau 13 6,25ns.

Theo mét vai cach thyuc hién c6 thé, dai thong hién thoi theo phuong an nay
1a 80MHz, va chudi truong huéng dén ngén hidu qua cao duoc bao gdm trong
chudi phan dau twong Gng vdi dai thong hién thoi ¢6 khoang thoi gian 13 4ps, bao
gbm 320 diém 14y mau, va trong tng véi ti 18 14y mau 1a 12,5ns;

dai thong tham chiéu 1a 160MHz; va

chudi truong hudng dén ngén hiéu qua cao duoc bao gdm trong chudi phan
dAu twong tng vai dai théng tham chiéu 13 160MHz ¢ khoang thoi gian 12 4ps,
bao gém 640 diém 14y mau, va twong tmg véi ti 18 14y mau 14 6,25ns.

Theo mdt vai cach thuc hién c6 thé, dai thong hién thoi theo phuong an nay
12 80MHz, va chudi truong huéng dén ngin hiéu qua cao duoc bao gém trong
chudi phan dau twong tmg véi dai thong hién thoi c6 khoang thoi gian 1a 3,2ps,
bao gbém 256 diém 14y mAu, va twong ting véi ti 16 14y mAu 1a 12,5ns;

dai thong tham chiéu 1a 160MHz; va

chudi truong huéng dan ngén hidu qua cao duoc bao gém trong chudi phan
dau tuong g véi dai thong tham chiéu 13 160MHz c6 khoang thoi gian 13 43,2,
bao gém 512 diém l4y mAu, va twong tng véi ti 16 14y mAu 12 6,25ns.

C6 thé thdy duoc tir phan mé ta néu trén 13, theo mot vai cach thuc hién c6
thé ctia sang ché, chudi phan dau twong tmg v6i dai thong hién thoi dugce thu,
trong d6 chudi phan dau bao gém chudi trudng hudéng dan ngén hiéu qua cao (vi
dy, chudi HT-STF theo IEEE 802.11n, hoic chudi VHT-STF theo IEEE 802.11ac,
hoic HE-STF trong mang WLAN thé hé tiép theo), chudi trudng huéng dan ngin
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hiéu qua cao 1 twong tmg v6i phan doan cia chudi trong chubi truong hudéng dan
hiéu qué cao trong chudi phan d4u twong tmg voi dai thong tham chiéu, ti 18 lay
mAu cta phan doan ctia chudi 13 ti 18 14y mAu twong Ung véi dai thong hién thoi,
va dai thong tham chiéu 13 16n hon so véi dai thong hién thoi. Do d6, chu ky cua
chudi truong huéng dan ngin hiéu qua cao trong chudi phan dau twong tng véi
dai thong hién thdi duoc tang 1én lién quan dén chu ky ciia chudi HT-STF hién
thoi trong IEEE 802.11n hoic chu ky cia chudi VHT-STF hién thoi theo IEEE
802.11ac theo k§ thuat da biét, va hon nira, tri s6 tré chuyén dich chu ky CSD 1én
nhét ma c6 thé duoc sir dung trong hé théng WLAN trong dai thong hién thoi ting
1én theo d6. Hon nita, hiéu sudt AGC t6t hon c6 thé duoc thu nhan khi hai giai
doan ctia viéc diéu chinh didu khién d6 khuéch dai tw dong AGC duoc thuc hién
trén tin hidu thu dugc trong hé théng WLAN trong dai thong hién thoi nho sir
dung mét cach tuong tmg chudi L-STF va chudi HI-STF hodc chudi VHT-STF
hozc chudi HE-STF chu ky duoc ting 1én trong chudi phén dau.

Fig.16 1a gian d0 ctia thanh phan cAu tric theo phuong 4n vé thiét bi g tin
hiéu theo sdng ché. Thiét bi c6 thé duoc tao cAu hinh dé thuc hién phwong phép
glri tin hiéu trén Fig.12. Nhu duoc thé hién trén Fig.16, thiét bi c6 thé bao gdm
modun tao 160 va modun gui 161.

Moédun tao 160 duge tao cAu hinh dé tao ra chudi phan dau, trong d6 chudi
ph&ndéubaogénlchuSiUubnghuéngdﬁnngénfﬁélquécao,Véséluqngcécni
s6 khong giita cac tri s6 khac khong 14n can trong chudi mién tin sb twong tGng
v6i chudi trudong hudng dén ngén hiéu qua cao la nhé hon so véi 3.

Moédun giri 161 duge tao cAu hinh dé gri chudi phan dau dugc tao ra.

Theo su thuc hién cu thé, chudi truong hudng dan ngén hiéu qua cao theo
phuong 4n nay c6 thé 1a chudi truong hudng din ngén hiéu qua cao thir hai duge
tao ra theo phwong phép néu trén duogc thé hién trén Fig.6. Tét nhién, theo cach
khac, chudi truong huéng din ngén hidu qua cao theo phuwong 4n nay cé thé duge
tao ra hodc duoc thu nhan theo cach khéc.

Theo mot vai cach thuc hién c6 thé, cac tri s6 khac khong trong chudi mién

tin s6 theo phwong 4n nay l1an luot 1a 1+1i, —1-1i, 1+1i, —1-1i, —1-1i, 1+1i, —1—
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1i, —1-1i, 1+1i, 1+1i, 1+1i, va 1+1i. Chudi hoan thién ctia chudi mién tan s6 la
chudi 1 néu trén.

Theo mét vai cach thuc hién c6 thé, sb luong céc tri s6 khong giita céc tri
s6 khac khong 14n c4n trong chubi mién tan sd tuong tmg véi chudi truong hudng
dan ngin hiéu qua cao 1a 1 hodc 2. Vi du, chudi trong d6 s6 lugng cac tri s6 khong
gifta c4c tri s6 khéc khong 1a 1 ¢6 thé 1a chudi néu trén 2, va chudi trong d6 s6
lwong céc tri s6 khong giita cac tri s6 khac khong 13 1 ¢ thé 1 chudi néu trén 3.

C6 thé thdy dugc tir phin mb ta néu trén 14, theo mdt vai cach thuc hién cb
thé ctia sang ché, chudi phan dau dugce tao ra, trong d6 chudi phan dau bao gdbm
chudi truong hudéng din ngin hiéu qua cao (vi du, chudi HT-STF theo IEEE
802.11n, hodc chudi VHT-STF theo IEEE 802.11ac, hoic HE-STF trong mang
WLAN thé hé tiép theo), va sb luong cac tri s6 khong giita cac trj s6 khac khong
1an cén trong chudi mién tin s trong Gng véi chudi trudng hudng dan ngén hiéu
qua cao 1a nhé hon so véi 3; va chudi phén dau duoc tao ra duogc gtri. Do d6, chu
ky ctia chudi huéng dan ngén hidu qua cao trong chudi phan dau ctia khung truyén
dit liéu trong WLAN theo phuwong an nay ctia sang ché duogc ting 1én lién quan
dén chu ky cta chudi HT-STF hién thoi trong IEEE 802.11n hoac chu ky caa
chudi VHT-STF hién thoi theo IEEE 802.11ac theo k¥ thuat da biét, va hon nita,
tri s6 tré chuyén dich chu ky CSD 16n nhét ma c6 thé dugc st dung trong WLAN
tdng 1én theo d6. Hon nita, hiéu sudt AGC t8t hon c6 thé duge thu nhan khi hai
giai doan ctia viéc diéu chinh diéu khién d6 khuéch dai tu dong AGC duoc thyuc
hién trén tin hiéu thu duoc trong hé thdng WLAN nho st dung mdt cach tuong
tmg chudi L-STF va chudi HT-STF hoic chudi VHT-STF hoic chudi HE-STF chu
ky dugc tang lén trong chudi phan dau.

Fig.17 1a gian d6 cua thanh phan cAu tric theo phwong 4n vé thiét bj thu tin
hiéu theo sang ché. Thiét bj c6 thé duogc tao ciu hinh dé thyc hién phwong phép
thu tin higu trén Fig.13. Nhu duoc thé hién trén Fig.17, thiét bi c¢6 thé bao gdm:

médun thu 170, duoc tao cAu hinh dé thu chudi phﬁn dau, trong d6 chudi
phan dau bao gém chudi trudng huéng dan ngin hiéu qua cao, va sé lugng cac tri

s0 khong gifra céc tri so khac khong lan cén trong chudi mién tan s6 twong Gng
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vé6i chudi truong huéng dan ngén hidu qua cao 12 nhod hon so véi 3.

Theo mot vai cach thuc hién cé thé, céc tri s6 khéc khong trong chudi mién
tan s6 theo phwong 4n nay 1an luot 13 1+1i, —1-1i, 1+1i, —1-1i, —1-1i, 1+1i, —-1-
1i, —1-1i, 1+1i, 1+1i, 1+1i, v& 1+1i. Chudi hoan thién ctia chudi mién tan s6 1a
chudi 1 néu trén.

Theo mdt vai cach thuc hién c6 thé, s6 luong cac tri s6 khéng gitta cac tri
s6 khac khong 14n c4n trong chudi mién tan sb twong tmg v6i chudi trudng hudng
dan ngén hiéu qua cao 1a 1 hodc 2. Vi dy, chudi trong d6 sb luong cac tri s6 khong
gitta céc tri s& khac khong 13 1 ¢6 thé 1a chudi néu trén 2, va chudi trong d6 sb
lugng céc tri s6 khong gitra céc tri sd khac khong 13 1 ¢6 thé 1a chudi néu trén 3.

Co thé théy duoc tir phén mo ta néu trén la, theo mot vai cach thuc hién cé
thé cua sang ché, chudi phan diu duogc thu, trong d6 chudi phan dau bao gém
chudi truong huéng din ngén hiéu qua cao (vi du, chudi HI-STF theo IEEE
802.11n, hodc chubdi VHT-STF theo IEEE 802.11ac, hoic HE-STF trong mang
WLAN thé hé tiép theo), va sb luong céc tri sb khong gitra cac tri s6 khac khong
1an cén trong chudi mién tin sb trong tmg véi chudi trudng huéng din ngin hiéu
qua cao 1a nho hon so vé6i 3. Chu ky ctia chudi huéng din ngén hiéu qua cao trong
chudi phan dau cta khung truyén dir liéu trong WLAN theo phuong an ndy cia
sang ché duogc ting 1én lién quan dén chu ky ctia chudi HI-STF hién thoi trong
IEEE 802.11n hodc chu ky ctia chudi VHT-STF hién thoi theo IEEE 802.11ac theo
k§ thudt da biét, va hon nita, trj s6 tr& chuyén dich chu ky CSD 16n nhét ma c6 thé
duoc sir dung trong WLAN ting 1én theo d6. Hon nita, hiéu suat AGC tét hon ¢
thé duoc thu nhan khi hai giai doan cta viéc diéu chinh diéu khién d6 khuéch dai
te dong AGC duogc thuc hién trén tin hiéu thu dugc trong hé théng WLAN nho st
dung mét cach twong tmg chudi L-STF va chudi HT-STF hoic chudi VHT-STF
hodc chudi HE-STF chu ky duoc ting 1én trong chudi phan dau. |

Fig.18 13 gian dd ctia thanh phan céu trac theo phuong 4n khéc vé thiét bi
g tin hiéu theo sang ché. Thiét bi c6 thé dugc tao cAu hinh dé thuc hién phuong
phap néu trén giri tin hiéu trén Fig.14. Nhu dugc thé hién trén Fig.18, thiét bi c6

thé bao gdm médun tao 180 va moédun giri 181.
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Moédun tao 180 duoc tao cAu hinh dé tao ra chudi phén dau twong Ung voi
dai thong hién thoi, trong d6 chudi phin du bao gdm chudi truong huéng dan
ngén hiéu qua cao, chudi trudng hudéng dan ngén hiéu qua cao 1a twong tmg v&i
phan doan cuia chudi trong chudi truong huéng din hiéu qua cao trong chudi phan
dau trong Gng v6i dai thong tham chiéu, ti 1& 14y mAu ctia phan doan ctia chudi la
ti 18 14y mAu tuong Gng véi dai thong hién thoi, va dai théng tham chiéu 1a 16n
hon so véi dai thong hién thoi.

Moédun giri 181 duoc tao ciu hinh dé giri chudi phén dau duoc tao ra.

Theo su thuc hién cu thé, chudi truong hudng dan ngrfm hiéu qua cao theo
phuong 4n nay c6 thé 1a chudi truong huéng din ngin hiéu qua cao thir hai duoc
tao ra theo phuong phap trén Fig.7. Trong trudong hop nay, dai théng hién thoi la
turong Gng véi dai thong thtr nhét, va dai théng tham chiéu 1a twong tng vé6i dai
thong thi hai. TAt nhién, su tao ra hodc thu nhan cta chudi huéng din ngén hiéu
qué cao theo phuong an nay khong bi gidi han & phuong phap trén Fig.7.

Theo mdt vai cach thuc hién c6 thé, phan doan cuia chudi theo phuong 4n
nay bao gbém it nhit mot chu ky.

Theo mét vai cach thyc hién c6 thé, dai thong hién thoi theo phuong 4n nay
13 20MHz, va chudi trudng huéng dan ngén hiéu qua cao dugc bao gdm trong
chudi phan dau twong Gmg vé6i dai thong hién thoi cé khoang thoi gian 13 4ps, bao
gbm 80 diém ldy mau, va tuong tmg véi ti 16 14y mau 1a 50ns;

dai théng tham chiéu 12 bat ky mét trong sé 40MHz, 80MHz, hodc 160MHz;

chudi truong huéng dan ngén hiéu qua cao dugc bao gdm trong chudi phan
dau twong tng véi dai théng tham chiéu 1a 40MHz c6 khoang thoi gian 13 4ps,
bao gém 160 diém lay mau, va tuong tng vdi ti 16 14y mau 1a 25ns;

chudi truong hudéng dén ngin hiéu qua cao duoc bao gdm trong chudi phan
dau tuong tmg véi dai thong tham chiéu 1a 80MHz c6 khoang thoi gian 13 4ps,
bao gdbm 320 diém 14y mau, va tuong tng véi ti 18 ldy méu 13 12,5ns; va

chudi truong hudéng din ngén hiéu qua cao duoc bao gdm trong chudi phan
dau twong tng voi dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 13 4ps,

bao gdm 640 diém 14y mau, va tuong tng véi ti 18 14y miu 13 6,25ns.
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Theo mot vai cach thuc hién co thé, dai thong hién thoi theo phuong an nay
1a 20MHz, va chudi truong hudéng dan ngan hiéu qua cao duge bao gdm trong
chudi phan dau twong Gmg vé6i dai thong hién thoi c6 khoang thoi gian la 3,2ps,
bao gdm 64 diém ldy mau, va twong tng vdi ti 1é 14y mau la 50ns;

dai théng tham chiéu 13 bat ky mot trong s6 40MHz, 80MHz, hoic 160MHz;

chuSiuuénghuéngdﬁnngénlﬁéuquécaodUchaogénlnongchuSiphén
dAu twong tmg v6i dai théng tham chiéu 14 40MHz c6 khoang thoi gian 1a 3,2ps,
bao gdm 128 diém 14y mAu, va twong tmg vdi ti 18 14y méu 1a 25ns;

chudi truong huéng dan ngén hidu qua cao duogc bao gdm trong chudi phan
du tuong tmg v6i dai thong tham chiéu 13 80MHz c6 khoang thoi gian 1a 3,2ps,
bao gdm 256 diém lay mau, va twong tng vdi ti 16 14y méu 14 12,5ns; va

chudi truong huéng din ngén hidu qua cao duogc bao gdm trong chudi phan
dAu trong tmg v6i dai théng tham chiéu 1a 160MHz c¢6 khoang thoi gian 13 43,2ps,
bao gdbm 512 diém lay miu, va twong tmg vdi ti 18 14y méu 1a 6,25ns.

Theo mot vai cach thuc hién c6 thé, dai thong hién thoi theo phuong 4n nay
13 40MHz, va chudi trudng hudéng din ngin hiéu qua cao dugc bao gdm trong
chudi phin diu twong Gmg vai dai thong hién thoi c6 khoang thoi gian 14 4ps, bao
gdm 160 diém 14y mau, va tuong tmg véi ti 1é 14y mau 1a 25ns;

dai thong tham chiéu hodc 1a 80MHz hodc 160MHz;

chudi truong hudng din ngén hiéu qua cao duoc bao gém trong chudi phan
dAu tuong tmg voi dai théng tham chiéu 1a 80MHz c6 khoang thoi gian 1 4pus,
bao gém 320 diém lay miu, va twong tmg véi ti 16 14y mau 14 12,5ns; va

chudi truong hudng din ngén hidu qua cao duoc bao gdm trong chudi phan
dAu twong tng vai dai thong tham chiéu 13 160MHz c6 khoang thdi gian 1a 4ps,
bao gdm 640 diém lay mau, va trong tmg véi ti 18 14y mAu 14 6,25ns.

Theo mot vai cach thuc hién c6 thé, dai thong hién thoi theo phuong an nay
1a 40MHz, va chudi truong huéng din ngan hiéu qua cao duoc bao gém trong
chudi phin dau twong Gmg v6i dai thong hién thoi c6 khoang thoi gian 1a 3,2ps,
bao gém 128 diém lay mu, va twong tmg véi ti 16 14y mAu 14 25ns;

dai théng tham chiéu hodc 14 80MHz hodc 160MHz;
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chudi truong hudng dén ngin hidu qua cao dugc bao gdm trong chudi phan
dAu twong tmg v6i dai théng tham chiéu 1a 80MHz c6 khoang thoi gian 1a 3,2ps,
bao gdm 256 diém 14y mau, va tuong tmg véi ti 16 14y mAu la 12,5ns; va

chudi truong hudng dén ngén hiéu qua cao dugc bao gdm trong chudi phan
dAu twong Gng v6i dai théng tham chiéu 1a 160MHz c6 khoang thoi gian 14 43,2,
bao gdm 512 diém 14y mau, va tuong ng véi ti 16 14y mAu 13 6,25ns.

Theo mot vai cach thyuc hién c6 thé, dai thong hién thoi theo phuong 4n nay
1a 80MHz, va chudi trudng hudng dan ngin hiéu qua cao dugc bao gdm trong
chudi phan du twong Gmg vai dai thong hién thoi cé khoang thoi gian 1 4ps, bao
gdm 320 diém iy mau, va twong tng véi ti 18 1y mau 13 12,5ns;

dai théng tham chiéu 1a 160MHz; va

chudi truong hudng dén ngin hiéu qua cao duoc bao gdbm trong chudi phan
dau turong tng voi dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 14 4ps,
bao gdm 640 diém 14y mau, va tuong g véi ti 18 14y mau 1a 6,25ns.

Theo mdt vai cach thuc hién c6 thé, dai thong hién thoi theo phuong an nay
1a 80MHz, va chudi trudng huéng din ngén hidu qua cao dugc bao gdm trong
chudi phan dau twong tmg véi dai théng hién thoi c6 khoang thoi gian 1a 3,2ps,
bao gom 256 diém 14y mau, va tuong tmg vdi ti 16 14y mau 1a 12,5ns;

dai théng tham chiéu 1a 160MHz; va

chudi truong hudng din ngén hiéu qua cao dugc bao gdm trong chudi phan
dAu twong Gmg v6i dai théng tham chiéu 1a 160MHz ¢6 khoang thoi gian 13 43, 2ps,
bao gém 512 diém 14y mAu, va twong tng véi ti 16 14y mau 14 6,25ns.

C6 thé théy duogc tur phén mo ta néu trén 1a, theo mot vai cach thuc hién co
thé ctia sang ché, chudi phan dau tuong tmg v6i dai thong hién thoi duge tao ra,
trong d6 chudi phan diu bao gdm chudi trudng hudng dan ngén hiéu qua cao (vi
du, chudi HT-STF theo IEEE 802.11n, hoic chudi VHT-STF theo IEEE 802.11ac,
hodc HE-STF trong mang WLAN thé hé tiép theo), chudi truomg huéng dan ngén
hiéu qua cao 1a twong Ung véi phan doan ctia chudi trong chudi trudng huéng dan

higu qua cao trong chudi phan diu tuong tmg v6i dai thong tham chiéu, ti 18 1dy

AAAAAA
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va dai thong tham chiéu 1a 16n hon so vé6i dai thong hién thoi; va chudi phan dau
dugc tao ra duge giri. Do d6, chu ky ciia chudi truong huéng dan ngin hiéu qua
cao trong chudi phan ddu tuong tmg véi dai thong hién thoi dugc ting 1én lién
quan dén chu ky ctia chudi HT-STF hién thoi trong IEEE 802.11n hodc chu ky
cta chudi VHT-STF hién thoi theo IEEE 802.11ac theo k¥ thuat da biét, va hon
nita, tri s6 tré chuyén dich chu ky CSD 16n nhit ma c6 thé dugc sir dung trong hé
théng WLAN trong dai thong hién thoi ting 1én theo d6. Hon nita, hiéu sudt AGC
t6t hon 6 thé duoc thu nhan khi hai giai doan ciia viéc didu chinh diéu khién do
khuéch dai tu dong AGC dugc thuc hién trén tin hiéu thu dugc trong hé théng
WLAN trong dai thong hién thoi nho sir dung mot cach tuong ung chudi L-STF
va chudi HT-STF hoic chudi VHT-STF hoic chudi HE-STF chu ky duoc ting 1én
trong chudi phan dau.

Fig.19 13 gian dd ctia thanh phéan ciu triic theo phuong 4n khac vé thiét bi
thu tin hiéu theo séang ché. Thiét bj c6 thé dugc tao cAu hinh dé thuc hién phuong
phap thu tin hiéu trén Fig.15. Nhu dugc thé hién trén Fig.19, thiét bi c6 thé bao
gbm:

mddun thu 190, dugc tao ciu hinh dé thu chudi phﬁn dau tuong img voi dai
thong hién thoi, trong d6 chudi phan déu bao gdm chudi trudong hudng din ngin
hiéu qua cao, chudi trudng hudng dan ngén hiéu qua cao 1a twong Ung v6i phan
doan ctia chudi trong chudi trudng hudng din hiéu qua cao trong chudi phan dau
tuong tmg véi dai thong tham chiéu, ti 18 14y mau cua phan doan ctia chudi la ti 16
14y mau tuong tng véi dai thong hién thoi, va dai thong tham chiéu 1a 16n hon so
véi dai thong hién thoi.

Theo mot vai cach thuc hién c6 thé, phan doan cta chudi theo phuong 4n
nay bao goém it nhit mot chu ky.

Theo mot vai cach thyuc hién c6 thé, dai thong hién thoi theo phuong an nay
1a 20MHz, va chudi truong hudng din ngin hiéu qua cao dugc bao gém trong
chudi phan dau twong ting véi dai thong hién thoi c6 khoang thoi gian 14 4ps, bao
gbm 80 diém 14y mAu, va tuong tng vdi ti 16 14y mau 1a 50ns;

dai théng tham chiéu 12 bt ky mét trong s6 40MHz, 80MHz, hoic 160MHz;
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chudi trudmg hudng din ngin hidu qua cao dugc bao gdm trong chudi phan
dAu twong tmg véi dai théng tham chiéu 1a 40MHz c6 khoang thoi gian 12 4ps,
bao gbém 160 diém liy mau, va tuong tmg véi ti 1& 14y mAu 1 25ns;

chudi trudmg hudng din ngén hidu qua cao dugc bao gdm trong chudi phan
dAu twong tng véi dai théng tham chiéu 1a 80MHz c6 khoang thoi gian 1a 4ps,
bao gdm 320 diém 14y mAu, va tuong tng véi ti 18 14y mau 1a 12,5ns; va

chudi truomg hudng dan ngén hidu qua cao dugce bao gdm trong chudi phan
dAu trong tng véi dai théng tham chiéu 13 160MHz c6 khoang thoi gian 1 4ps,
bao gdm 640 diém 14y mAu, va twong tng véi ti 18 14y mau 13 6,25ns.

Theo mét vai cach thue hién c6 thé, dai théng hién thoi theo phuong 4n nay
1a 20MHz, va chudi truong huéng dan ngin hiéu qua cao dwoc bao gdm trong
chudi phan diu tuvong Gmg véi dai thong hién thoi cé khoang thoi gian 1a 3,2ps,
bao gém 64 diém 14y mau, va twong ng vdi ti 16 14y mu 14 50ns;

dai théng tham chiéu 13 bat ky mot trong s6 40MHz, 80MHz, hoic 160MHz;

chudi truong huéng din ngén hidu qua cao dugc bao gdm trong chudi phan
dAu tuong tmg véi dai thong tham chiéu 13 40MHz c6 khoang thoi gian 1a 3,2ps,
bao gém 128 diém liy mAu, va tuong tmg véi ti 16 14y mau 13 25ns;

chudi truong hudng din ngén hiéu qua cao duoc bao gdm trong chudi phéri
dau tuong tmg véi dai thong tham chiéu 13 80MHz c6 khoang thoi gian 1a 3,2ps,
bao gdbm 256 diém liy mau, va twong tmg véi ti 18 14y mau 1a 12,5ns; va

chudi truong huéng din ngin hidu qua cao duoc bao gdm trong chudi phan
dau twong g vai dai thong tham chiéu 13 160MHz c6 khoang thoi gian 13 43 2s,
bao gém 512 diém 14y mAu, va tuong tng vdi ti 16 14y mau 1a 6,25ns.

Theo mot vai cach thuc hién c6 thé, dai théng hién thoi theo phuwong 4n nay
la 40MHz, va chudi trudng hudéng din ngin hiéu qua cao dugc bao gém trong
chudi phan du twong tmg véi dai thong hién thoi c6 khoang thoi gian 1a 4ps, bao
gbm 160 diém iy mau, va trong tmg vdi ti 16 14y mau 1a 25ns;

dai thong tham chiéu hoic 13 80MHz hoic 160MHz;

chudi truong hudng din ngin hiéu qua cao duoc bao gdm trong chudi phan

du twong tmg v6i dai thong tham chiéu 1a 80MHz c6 khoang thoi gian 1a 4ps,
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bao gbm 320 diém 14y mAu, va twong tmg véi ti 16 14y mau 13 12,5ns; va

chudi trudng hudng dan ngén hiéu qua cao duge bao gbm trong chudi phan
dau twong Ung véi dai thong tham chiéu 12 160MHz c6 khoang thoi gian 13 4ps,
bao gdm 640 diém 14y mAu, va trong tmg vdi ti 1¢ 14y mau 13 6,25ns.

Theo mot vai cach thuc hién co thé, dai théng hién thoi theo phuong én nay
12 40MHz, va chudi trudng huéng din ngin hiéu qua cao dugc bao gbm trong
chudi phan diu twong ing véi dai thong hién thoi cé khoang thoi gian 1a 3,2us,
bao gdm 128 diém 14y mau, va tuong tng véi ti 1& 14y mAu 14 25ns;

dai théng tham chiéu hozc 14 80OMHz hoic 160MHz;

chuSiUubnghuéngdﬁnngén}ﬂélquécaodUQCbaogﬁnrﬂongchuéiphﬁn
d4u trong tmg v6i dai thong tham chiéu 13 80MHz c6 khoang thoi gian 1a 3,2ps,
bao gém 256 diém 14y mAu, va tuong ing vdi ti 16 14y mAu 14 12,5ns; va

chudi trudng hudng dan ngén hiéu qua cao duge bao gdm trong chudi phan
déu twong Gmg v6i dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 12 43,2y,
bao gém 512 diém lay mAu, va twong tng vdi ti 16 14y mau 13 6,25ns.

Theo mdt vai cach thuc hién c6 thé, dai théng hién thoi theo phuong 4n nay
13 80MHz, va chudi truong huéng din ngén hidu qua cao duoc bao gém trong
chudi phan dau twong Gmg voi dai thong hién thoi c6 khoang thoi gian 13 4ps, bao
gdm 320 diém 14y mau, va tuong tng véi ti 18 14y mau 1a 12,5ns;

dai thong tham chiéu 12 160MHz; va

chudi truong huéng dan ngin hiéu qua cao duoc bao gdm trong chudi phan
dau twong tng véi dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 1a 4ps,
bao gdm 640 diém lay mAu, va twong tng véi ti 18 14y mau 14 6,25ns.

Theo mét vai cach thuc hién c6 thé, dai thong hién thoi theo phuong an nay
13 80MHz, va chudi trudng huéng din ngin hiéu qua cao duoc bao gdm trong
chubi phan dau twong tng véi dai thong hién thoi c6 khoang thoi gian 1a 3,2ps,
bao gdm 256 diém ldy mau, va tuong tng véi ti 18 14y mau 13 12,5ns;

dai thong tham chiéu 13 160MHz; va

chudi trudng hudng dén ngén hidu qua cao dugc bao gdm trong chubdi phén

dau twong Gmg v6i dai thong tham chiéu 13 160MHz c6 khoang thoi gian 13 43,2ps,
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bao gém 512 diém lay mAu, va tuong tng véi ti 18 14y mAu 1a 6,25ns.

C6 thé thiy duoc tir phan mo ta néu trén 13, theo mot vai cach thyuc hién c6
thé cta sang ché, chudi phan dau twong Umg v6i dai théng hién thoi dugce thu,
trong d6 chudi phan diu bao gdm chudi truong hudng dan ngén hiéu qua cao (vi
duy, chudi HT-STF theo IEEE 802.11n, hodc chudi VHT-STF theo IEEE 802.11ac,
hogc HE-STF trong mang WLAN thé hé tiép theo), chudi truong huéng dan ngin
hiéu qua cao 14 twong tmg véi phan doan ctia chudi trong chudi trudng huéng dan
hiéu qua cao trong chudi phan dau twong tmg véi dai théng tham chiéu, ti 18 14y
va dai thong tham chiéu 13 16n hon so véi dai théng hién thoi. Do d6, chu ky cua
chudi trudng hudng dan ngén hiéu qua cao trong chudi phan dau tuong tng véi
dai théng hién thoi duge ting 1én lién quan dén chu ky cua chudi HI-STF hién
thoi trong IEEE 802.11n hodc chu ky cta chudi VHT-STF hién thoi theo IEEE
802.11ac theo k¥ thuat da biét, va hon nira, tri sb tré chuyén dich chu ky CSD 16n
nhat ma c6 thé duoc st dung trong hé thdng WLAN trong dai théng hién thoi ting
1én theo d6. Hon nita, hiéu suit AGC t6t hon ¢6 thé duoc thu nhén khi hai giai
doan cua viéc diéu chinh diéu khién d6 khuéch dai tu dong AGC dugc thuc hién
trén tin hiéu thu dugc trong hé théng WLAN trong dai thong hién thoi nho st
dung mot cach twong tmg chudi L-STF va chudi HI-STF hoic chudi VHT-STF
hodc chudi HE-STF chu ky duoc ting 1én trong chudi phan dau. |

Fig.20 1 gian dd cta thanh phan cAu tric theo phuong 4n khac vé thiét bi
gt tin higu theo sang ché. Thiét b c6 thé dugc tao cAu hinh dé thyc hién phuong
phap giri tin hidu trén Fig.12. Nhu duoc thé hién trén Fig.20, thiét bi bao gdm thiét
bi dau vao 2011, thiét bi diu ra 2012, lién két truyén thong 2013, thiét bi thu phat
2014, b0 nhd 2015, va b xtr ly 2016.

Thiét bi dau vao 2011 duge tao cdu hinh dé thu dir liéu diu vao ma dugc
dura vao thiét bj gui tin hiéu tir bén ngoai.

Theo su thuc hién cu thé, thiét bi dAu vao 2011 theo phuong an nay cua
sang ché c6 thé bao gdm ban phim, chudt, thiét bi diu vao quang dién tt, thiét bi

dau vao am thanh, thiét bi dau vao dua trén cdm Gng cham, may quét, va tuong
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tu.

Thiét bj dau ra 2012 dugc tao cAu hinh dé dua ra dit liéu dAu ra ciia thiét bi
glri tin hiéu t6i bén ngoai. Theo sy thuc hién cu thé, thiét bi dau ra 2012 theo
phwong 4n nay ciia sang ché co thé bao gdm man hinh, loa, may in, va tuong tu.

Lién két truyén thong 2013 duoc tao cdu hinh dé thiét 1ap két ndi truyén
thong gitra thiét bi giri tin hiéu va thibt bj khéc. Theo su thuc hién cu thé, lién két
truyén thong 2013 theo phuong 4n nay clia sang ché c6 thé chang han 13 phuong
tién truyén soéng. Phuong tién truyén séng néi chung c6 thé thyc té hoa 1énh doc
duoc bdi may tinh, cu trac dit liéu, modun chuong trinh, hodc dir liéu khac &
dang tin hiéu dit liéu didu bién khéc (chéng han nhu séng mang hodc co ché van
chuyén khéc). Vi du, phuong tién truyén song c6 thé bao gdbm cac phuong tién nbi
day chéng han nhu mang nbi day hozc két ndi ndi day truc tiép. Theo cach khac,
phuong tién truyén séng c6 thé bao gdm phuong tién ndi day chang han nhu séng
am, tan sb radio, hodc tia hdng ngoai.

Thiét bj thu phéat 2014 duoc tao cdu hinh dé truyén thong véi thiét bi khac
nho st dung lién két truyén théng 2013, vi du, truyén va thu dit liéu. Theo sy thuc
hién cu thé, thiét bi thu phat 2014 c6 thé 14 anten hoc thiét bi thu phat khac.

B6 nhé 2015 dugce tao ciu hinh dé luu trir dir 1iéu chuong trinh véi cac chirc
ning khac nhau. Theo sy thuc hién cu thé, bd nhé 2015 theo phuwong 4n ndy cia
sang ché c6 thé 1a b nhé hé théng ching han nhu bd nhé kha bién (ching han
nhu RAM), bd nhé bit kha bién (ching han nhu ROM va bd nhd tia chdp), hoic
su két hop cua by nho kha bién va bo nhé bat kha bién. Theo su thuc hién cu thé,
theo cach khac, bd nhd 2015 theo phuong an nay cia sang ché c6 thé 1a bd nhé
ngoai vi bén ngoai hé théng, ching han nhu dia tir, dia, hoidc bang tir.

Bo xtr Iy 2016 duogc tao c4u hinh dé goi dit liéu chuong trinh dugc luu tri
trong bo nhd 2015 dé thuc hién cac thao tac sau:

tao ra chudi phan dau, trong d6 chudi phin dau bao gdm chudi trudong
huéng din ngin hiéu qua cao, va sb luong céc tri sb khong gitra céac tri sé khac
khong 14n can trong chudi mién tin sb twong tmg véi chudi truong huéng din

ngan hiéu qua cao 1a nho hon so véi 3; va
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giri chudi phan dau duoc tao ra téi thiét bi thu phat 2014 dung dé gri.

Theo mot vai cach thuc hién co thé, céc tri s6 khac khong trong chudi mién
tAn sb theo phuong an nay 1an luot 1 1+1i, —1-1i, 1+1i, —1-1i, —~1-1i, 1+1i, —1—
i, —1-1i, 1+1i, 1+1i, 1+1i, va 1+1i.

Theo mdt vai cach thuc hién co thé, sb luong céc tri s6 khong gitta céc tri
s6 khac khong 14n c4n trong chudi mién tan sb twong tmg voi chudi truong hudng
dan ngén hiéu qua cao theo phuong 4n nay 13 1 hoc 2.

Fig.21 la gian d6 cta thanh phan cAu tric theo phuwong 4n khac vé thiét bi
thu tin hiéu theo sang ché. Thiét bi c6 thé dugce tao ciu hinh dé thuc hién phuong
phap thu tin hiéu trén Fig.13. Nhu dugc thé hién trén Fig.21, thiét bi c6 thé bao
gdm thiét bi diu vao 2111, thiét bi ddu ra 2112, lién két truyén théng 2113, thiét
bi thu phat 2114, b nhé 2115, va bo xtr ly 2116.

Thiét bi dau vao 2111 dugc tao ciu hinh d thu dit liéu dau vao ma dugc
dua vao thiét bi thu tin hiéu tir bén ngoai. Theo su thuc hién cu thé, thiét bi dau
vao 2111 theo phuong 4n nay cia sang ché c6 thé bao gdm ban phim, chudt, thiét
bi d4u vao quang dién tir, thiét bi diu vao 4m thanh, thiét bi dau vao dwa trén cam
ung cham, may quét, va tuong tu.

Thiét bi dau ra 2112 dugce tao cAu hinh dé dua ra dit liéu dau ra cua thiét b
thu tin hiéu t6i bén ngoai. Theo sy thuc hién cu thé, thiét bi dau ra 2112 theo
phuong 4n ndy cta sang ché c6 thé bao gdm man hinh, loa, méy in, va twong tu.

Lién két truyén théng 2113 duogc tao cdu hinh dé thiét 1ap két ndi truyén
thong gitta thiét b thu tin hiéu va thiét bj khac. Theo sy thuc hién cu thé, lién két
truyén théng 2113 theo phuong 4n nay cta sang ché c6 thé ching han 1a phuong
tién truyén séng. Phuong tién truyén séng néi chung c6 thé thuc t& hoa 1énh doc
dugc boi may tinh, cAu tric dit liéu, mddun chuong trinh, hodc dit li€u khéac &
dang tin hiéu dit liéu diéu bién khac (chéng han nhu séng mang hodc co ché van
chuyén khac). Vi du, phuong tién truyén séng c6 thé bao gdm cac phuong tién nbi
day chang han nhu mang ndi day hoic két ndi nbi day truc tiép. Theo cach khac,
phuong tién truyén song c6 thé bao gdm phuong tién ndi day ching han nhu séng

am, tan so radio, hoac tia hong ngoai.
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Thiét bi thu phat 2114 duoc tao céu hinh dé truyén thong véi thiét bi khac
nho st dung lién két truyén thong 2113, vi du, truyén va thu dit liéu. Theo su thuc
hién cu thé, thiét bi thu phét 2114 c6 thé 14 anten hoc thiét bi thu phat khac. Chudi
phén dau dugc thu bai thiét bi thu phat 2114 theo phuong 4n nay bao gdm chudi
trudng hudéng dan ngén hiéu qua cao, va sd lugng cac tri s6 khéng giita céc tri s6
khac khéng 14n c4n trong chudi mién tan sb tuong tmg véi chudi trudng hudng
dan ngén hiéu qua cao 14 nhoé hon so véi 3.

B6 nhé 2115 duoc tao cdu hinh dé luu trix di liéu chuong trinh véi cac chirc
nang khac nhau. Theo sy thuc hién cu thé, b nhd 2115 theo phuong 4n nay ctia
sang ché co thé 1a bd nhé hé théng ching han nhu bd nhd kha bién (chang han
nhu RAM), bd nhé bit kha bién (ching han nhu ROM va b nhd tia chép), hodc
su két hop cua bd nhé kha bién va bd nhé bat kha bién. Theo sy thuc hién cu thé,
theo cach khac, bd nhé 2115 theo phuong 4n ndy ctia sang ché c6 thé 1a b nhd
ngoai vi bén ngoai hé théng, ching han nhu dia tir, dia, hoic bang tir.

B6 xtr ly 2116 dugce tao cAu hinh dé goi dit liéu chuong trinh duoc luu triv
trong by nh¢ 2115 dé thuc hién thao tac sau:

thu chudi phan dau tir thiét bi thu phat 2114.

Theo mdt vai cach thuc hién c6 thé, cac tri sb khac khong trong chudi mién
tan s6 theo phwong an nay lan luot 13 1+1i, —1-1i, 1+1i, =1-11, —=1-11, 1+1i, —1—
1i, —1-1i, 1+1i, 1+11, 1+1i, va 1+1i.

Theo mdt vai cach thuc hién c6 thé, sb lugng cac tri s6 khong gitra cac tri
s6 khac khong 1an cén trong chudi mién tin sb twong tmg véi chudi truong hudng
dan ngén hiéu qua cao theo phuong 4n nay 1a 1 hoic 2. '

Fig.22 1 gian db cua thanh phan ciu tric theo phuong an khac vé thiét bi
giri tin hiéu theo sang ché. Thiét bi c6 thé dugc tao cAu hinh dé thuc hién phuong
phép guri tin hiéu trén Fig.14. Nhu dugc thé hién trén Fig.22, thiét bi c6 thé bao
gbm thiét bj ddu vao 2211, thiét bj dau ra 2212, lién két truyén thong 2213, thiét
bi thu phat 2214, bd nhd 2215, va bd xir ly 2216.

Thiét bi dau vao 2211 dugc tao cAu hinh dé thu dit ligu dau vao ma dugc

dura vao thiét bj giri tin hiéu tir bén ngoai. Theo su thyuc hién cu thé, thiét bj dau
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vao 2211 theo phuong an nay cua sang ché ¢6 thé bao gdbm ban phim, chuot, thiét
bi dAu vao quang dién ti, thiét bi ddu vao 4m thanh, thiét bi ddu vao dua trén cam
ung cham, méy quét, va twong tu.

Thiét bj dAu ra 2212 dugc tao cAu hinh dé dua ra dit liéu dau ra cua thiét bi
glri tin hiéu t6i bén ngoai. Theo su thuc hién cu thé, thiét bi dau ra 2212 theo
phuong an nay cua sang ché c6 thé bao gdbm man hinh, loa, may in, va tuong tu.

Lién két truyén thong 2213 dugc tao cAu hinh dé thiét 1ap két ndi truyén
thong gifta thiét bi gui tin hiéu va thiét bi khac. Theo sy thyc hién cu thé, lién két
truyén thong 2213 theo phuong 4n ndy cta sang ché cé thé chéng han 13 phuong
tién truyén séng. Phuong tién truyén séng néi chung c6 thé thuc té héa lénh doc
duoc bdi may tinh, cAu trac dit liéu, médun chuong trinh, hodc dit liéu khac ¢
dang tin hiéu dit liéu diéu bién khac (chéng han nhu séng mang hodc co ché van
chuyén khac). Vi du, phuong tién truyén séng c6 thé bao gdm céc phwong tién nbi
day chéng han nhu mang ni day hoic két ndi ndi day truc tiép. Theo cach khac,
phuong tién truyén séng cé thé bao gdm phuong tién ndi day chang han nhu séng
am, tan sb radio, hodc tia hdng ngoai.

Thiét bi thu phat 2214 duoc tao ciu hinh dé truyén thong véi thiét bi khac
nho st dung lién két truyén thong 2213, vi du, truyén va thu dit liéu. Theo su thuc
hién cu thé, thiét bi thu phat 2214 c6 thé 14 anten hoic thiét bi thu phét khac. Chudi
phan dau duoc thu bdi thiét bi thu phat 2214 theo phwong 4n nay bao gébm chudi
truong hudng din ngén hiéu qué cao, va s6 luong cac tri sd khong gifta cac trj s6
khac khéng 14n can trong chudi mién tin sb twong tng véi chudi truong hudng
dan ngén hiéu qua cao 1a nhé hon so véi 3.

Bd nhd 2215 duoc tao ciu hinh dé luu tri dit liéu chuong trinh véi cac chtic
ning khac nhau. Theo sy thuc hién cu thé, bd nhd 2215 theo phuong an ndy cia
sang ché c6 thé 1a bo nhé hé thdng ching han nhu bd nhé kha bién (ching han
nhu RAM), bd nhé bit kha bién (chang han nhu ROM va bd nhé tia chdp), hoic
su két hop ctia bd nhd kha bién va bd nhé bat kha bién. Theo sy thuc hién cu thé,
theo cach khéac, bd nhd 2215 theo phuong 4n nay cua sang ché c6 thé 1a bo nhé

ngoai vi bén ngoai hé théng, chéng han nhu dia tur, dia, hoac bang tur.
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B6 xtr ly 2216 dugc tao cAu hinh dé goi dir liéu chuong trinh dugc luu triy
trong by nhg 2215 dé thuc hién cac thao tac sau:

tao ra chudi phan dau tuwong ng véi dai thong hién thoi, trong d6 chudi
phin dAu bao gdm chudi trudng hudng din ngan hiéu qué cao, chudi truong hudng
dan ngén hiéu qua cao 14 twong Ung vdi phan doan clia chudi trong chudi trudong
huéng dan hiéu qua cao trong chudi phan dAu twong tmg v&i dai thong tham chiéu,
ti 16 14y mAu cua phan doan cua chudi 1a ti 1 14y mAu twong tng véi dai thong
hién thoi, va dai théng tham chiéu 1a 16n hon so vé6i dai thong hién thoi; va

gtri chudi phan dau dugc tao ra toi thiét bi thu phat ding dé gui.

Theo mét vai cach thuc hién c6 thé, phan doan ctia chudi theo phwong an
nay bao gom it nhit mét chu ky.

Theo mot vai cach thuc hién c6 thé, dai thong hién thoi theo phwong 4n nay
13 20MHz, va chudi truong hudéng din ngin hiéu qua cao duoc bao gdm trong
chudi phan dau twong tmg véi dai thong hién thoi c6 khoang thoi gian 1a 4ps, bao
gbdm 80 diém 14y mau, va tuong Gng véi ti 16 14y mau 14 50ns;

dai théng tham chiéu 13 bt ky mot trong s6 40MHz, 80MHz, hodc 160MHz;

chudi truong hudng din ngan hiéu qua cao duoc bao gdm trong chudi phan
dAu twong Ung véi dai théng tham chiéu 1a 40MHz ¢ khoang thoi gian 1a 4ps,
bao gdm 160 diém liy mau, va twong tng véi ti 18 14y mAu 1a 25ns;

chudi truong hudng din ngén hiéu qué cao duoc bao gdm trong chudi phan
dau tuong tmg véi dai thong tham chiéu 1a 80MHz c6 khoang thoi gian 1a 4pus,
bao gdm 320 diém liy mau, va twong tng véi ti 18 14y mau 1a 12,5ns; va

chudi truong hudéng dan ngan hidu qua cao duoc bao gdm trong chudi phin
dAu tuong tmg véi dai théng tham chiéu 1a 160MHz c6 khoang thoi gian 1a 4ps,
bao gdm 640 diém liy mau, va twong tng véi ti 16 14y mAu 12 6,25ns.

Theo mdt vai cach thyc hién c6 thé, dai thong hién thoi theo phuong 4n nay
12 20MHz, va chudi truong hudng din ngin hiéu qua cao dugc bao gém trong
chudi phan dau tuong tng v6i dai théng hién thoi c6 khoang thoi gian 1a 3,2ps,
bao gém 64 diém l4y mau, va twong Gmg véi ti 16 14y mAu 1 50ns;

dai théng tham chiéu 12 bat ky mot trong s6 40MHz, 80MHz, hoic 160MHz;
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chudi trudmg hudng din ngén hiéu qua cao duge bao gdm trong chudi phan
dau twong tng voi dai théng tham chiéu 1a 40MHz c6 khoang thoi gian 1a 3,2s,
bao gdm 128 diém 14y mAu, va twong tmg véi ti 1€ 14y mAu 14 25ns;

chudi trudong hudéng dén ngén hiéu qua cao duge bao gdm trong chudi phan
dau trong Gng voi dai thong tham chiéu 12 80MHz c6 khoang thoi gian 1a 3,2ps,
bao gém 256 diém lay mau, va tuong tmg véi ti 1& 14y mau 14 12,5ns; va

chudi truong hudng dén ngén hiéu qua cao dugc bao gbm trong chudi phan
dAu tuong Ung v6i dai théng tham chiéu 1a 160MHz c6 khoang thoi gian 12 43,2ps,
bao gdm 512 diém 14y mau, va tuong tng véi ti 18 14y mau 14 6,25ns.

Theo mdt vai cach thyuc hién c6 thé, dai théng hién thoi theo phuong 4n nay
12 40MHz, va chudi trudng huéng din ngin hiéu qua cao dugce bao gdm trong
chudi phin du twong mg vé6i dai thong hién thoi c6 khoang thoi gian 14 4us, bao
gdém 160 diém 14y mau, va twong tng véi ti 18 ldy mau 13 25ns;

dai thong tham chiéu hodc 13 80MHz hodc 160MHz;

chudi truong hudéng dén ngin hidu qua cao dugc bao gdm trong chudi phan
dau twong Gmg véi dai thong tham chiéu 1a 80MHz c¢6 khoang thoi gian 14 4ps,
bao gdm 320 diém 14y mau, va twong tmg véi ti 16 14y mau 1a 12,5ns; va

chudi trudng huéng dan ngén hiéu qua cao duge bao gdm trong chudi phan
déu twong tmg véi dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 13 4ps,
bao gom 640 diém 14y mAu, va tuong tmg véi ti 18 14y mau 1a 6,25ns.

Theo mot vai cach thuc hién c6 thé, dai thong hién thoi theo phwong 4n nay
12 40MHz, va chudi trudng huéng dan ngin hiéu qua cao dugc bao gém trong
chudi phan du twong Umg vé6i dai thong hién thoi cé khoang thoi gian 13 3,2us,
bao gém 128 diém 14y mau, va twong tmg véi ti 16 14y mau 13 25ns;

dﬁihéngthanldﬁéuhoéc1é80NHthoéc160kﬂﬂz

chubi truong hudéng dén ngin hidu qua cao duoc bao gdm trong chudi phin
dAu twong Umg vé6i dai thong tham chiéu 1a 80MHz c6 khoang thoi gian 14 3,2ps,
bao gém 256 diém lay mau, va twong tng véi ti 16 14y mau 1a 12,5ns; va

chudi trudong huéng dén ngén hiéu qua cao dugc bao gdbm trong chudi phan

dAu trong tmg v6i dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 14 43, 2ps,
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bao gdm 512 diém liy mau, va tuong tmg véi ti 1€ 14y mau 13 6,25ns.

Theo mot vai cach thuc hién c6 thé, dai thong hién thoi theo phuong 4n nay
12 80MHz, va chudi truong huéng dan ngén hidu qua cao dugc bao gbm trong
chudi phan diu twong tng véi dai thong hién thoi c6 khoang thoi gian 1a 4ps, bao
gbm 320 diém 14y mau, va tuong tmg véi ti 18 14y mAu 14 12,5ns;

dai thong tham chiéu 1a 160MHz; va

chudi truong hudng dan ngén hidu qua cao dugc bao gdm trong chudi phin
dAu twong tng véi dai théng tham chiéu 13 160MHz c6 khoang thoi gian 13 4ps,
bao gém 640 diém 14y méu, va trong tmg véi ti 16 14y mau 12 6,25ns.

Theo mét vai cach thuc hién cé thé, dai thong hién thoi theo phuong 4n nay
1a 80MHz, va chudi truong hudng dan ngin hiéu qua cao duoc bao gbm trong
chudi phan du twong Gmg véi dai thong hién thoi cé khoang thoi gian 1a 3,2ps,
bao gdm 256 diém 14y mau, va twong Gmg véi ti 18 14y mau 13 12,5ns;

dai thong tham chiéu 13 160MHz; va

chubi truong hudng din ngén hidu qua cao duoc bao gdm trong chudi phan
dau trong Gmg v6i dai théng tham chiéu 1a 160MHz c6 khoang thoi gian 13 43,2us,
bao gdm 512 diém 14y méu, va twong tmg véi ti 16 14y mau 14 6,25ns.

Fig.23 1a gian d6 ctia thanh phan cAu tric theo phuong an khac vé thiét bi
thu tin hiéu theo sang ché. Thiét bj c6 thé duoc tao ciu hinh dé thuc hién phuong
phap thu tin hiéu trén Fig.15. Nhu dugc thé hién trén Fig.23, thiét bi ¢6 thé bao
gdm thiét bi dau vao 2311, thiét bi ddu ra 2312, lién két truyén thong 2313, thiét
bi thu phat 2314, bd nhd 2315, va bo xir ly 2316.

Thiét bi dau vao 2311 dugc tao ciu hinh dé thu dit ligu dau vao ma duogc
dua vao thiét bj giri tin hiéu tir bén ngoai. Theo su thyuc hién cu thé, thit bi dau
vao 2311 theo phuong 4n ndy cua sang ché c6 thé bao gdm ban phim, chudt, thiét
bi dau vao quang dién tir, thiét bi dAu vao 4m thanh, thiét bi ddu vao dua trén cam
ung cham, may quét, va tuong tu.

Thiét bi dau ra 2312 duge tao cdu hinh dé dua ra dit liéu dau ra cta thiét bi
gt tin hi€u t61 bén ngoai. Theo su thuc hién cu thé, thiét bi dau ra 2312 theo

phuong an nay cua sang ché c6 thé bao gom man hinh, loa, may in, va tuong tu.
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Lién két truyén théng 2313 dugc tao cAu hinh d& thiét 1ap két ndi truyén
thong giita thiét bi gt tin hidu va thiét bi khac. Theo sur thuc hién cu thé, lién két
truyén thong 2313 theo phuong 4n nay cla sang ché ¢6 thé chang han 1a phuong
tién truyén séng. Phuong tién truyén séng néi chung 6 thé thuc té hoa lénh doc
dugc boi may tinh, cAu trac dit liéu, médun chuong trinh, hodc dit liéu khac &
dang tin hiéu dit liéu diéu bién khac (chéng han nhu séng mang hoic co ché van
chuyén khéc). Vi dy, phuong tién truyén song c6 thé bao gdbm céc phuong tién nbi
day ching han nhu mang ndi day hosc két nbi ndi day truc tiép. Theo cach khéc,
phwong tién truyén séng c6 thé bao gdm phuong tién ndi day ching han nhu séng
Am, tan s6 radio, hojc tia héng ngoai.

Thiét bi thu phéat 2314 duoc tao ciu hinh dé truyén thong véi thiét bi khac
nho sir dung lién két truyén thong 2313, vi du, truyén va thu dit liéu. Theo su thuc
hién cu thé, thiét bi thu phéat 2314 c6 thé 13 anten hodc thiét bi thu phat khac. Chudi
phén dau duoc thu boi thiét bi thu phat 2314 theo phwong 4n ndy bao gbm chuéi
truomg hudng dan ngin hiéu qua cao, chudi truong hudng dan ngin hidu qua cao
13 trong vng v&i phan doan cia chudi trong chudi trudng huéng dan hiéu qua cao
trong chudi phan diu twong Gmg vi dai théng tham chiéu, ti 16 14y mau cta phan
doan cua chudi 12 ti 18 14y mAu tuong Gmg véi dai thong hién thoi, va dai thong
tham chiéu 14 16n hon so v&i dai théng hién thoi.

B6 nhd 2315 duoc tao ciu hinh dé luu trir dit lidu chuong trinh véi cac chuce
nang khac nhau. Theo sy thuc hién cu thé, bo nhd 2315 theo phuong &n nay cua
sang ché c6 thé 1a bd nhé hé théng ching han nhu bd nhé kha bién (chang han
nhu RAM), b nhé bat kha bién (chang han nhue ROM va bd nhé tia chdp), hoic
su két hop ctia bd nhd kha bién va bd nhd bat kha bién. Theo sy thuc hién cu thé,
theo cach khac, bd nhd 2315 theo phuong 4n nay cua sang ché cé thé 1a bd nhé
ngoai vi bén ngoai hé théng, chang han nhu dia tlr, dia, hodc bang ti.

Bo x1r Iy 2316 dugc tao cAu hinh dé goi dit li€u chuong trinh duogc luu trix
trong bo nhé 2315 dé thuc hién thao tic sau:

thu chudi phan dau tir thiét bi thu phat 2314.

Theo mdt vai cach thuc hién c6 thé, phan doan cta chudi theo phuong 4n
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nay bao gdm it nhat mot chu ky.

Theo mot vai cach thuc hién c6 thé, dai théng hién thoi theo phuong 4n nay
12 20MHz, va chudi truong huéng din ngin hiéu qua cao dugc bao gdm trong
chudi phin du twong ting véi dai thong hién thoi 6 khoang thoi gian 1a 4ps, bao
gbm 80 diém lay miu, va tuong tmg voi ti 1€ 14y mAu 14 50ns;

dai thong tham chibu 1 bt ky mot trong s6 40MHz, 80MHz, hodc 160MHz;

chudi trudmg hudng dan ngéan hidu qua cao duge bao gdm trong chudi phan
dau tuong Gng v4i dai théng tham chiéu 13 40MHz c6 khoang thoi gian 1a 4ps,
bao gdm 160 diém 14y mAu, va trong tng véi ti 18 14y mau 1a 25ns; “

chudi trudong hudng din ngin hiéu qua cao dugc bao gdbm trong chudi phan
du twong Umg v6i dai thong tham chiéu 1a 80MHz c6 khoang thoi gian 14 4ps,
bao gdm 320 diém 14y mau, va twong tmg véi ti 18 14y mau 1a 12,5ns; va

chudi truong hudng dan ngin hiéu qua cao duge bao gdbm trong chudi phan
d4u tuong Gng véi dai théng tham chiéu 13 160MHz c6 khoang thoi gian 14 4ps,
bao gbm 640 diém 14y mau, va tuong tmg véi ti 18 1dy miu 13 6,25ns.

Theo mdt vai cach thuc hién c6 thé, dai thong hién thoi theo phwong 4n ndy
12 20MHz, va chudi truong huéng din ngin hiéu qua cao duoc bao gém trong
chudi phan du tuvong tmg véi dai thong hién thoi cé khoang thoi gian 1a 3,2us,
bao gdm 64 diém lay mau, va twong tng vdi ti 18 14y mau 1a 50ns;

dai thong tham chiéu 12 bat ky mot trong s6 40MHz, 80MHz, hoic 160MHz;

chudi trudng hudng din ngén hiéu qua cao dugc bao gdm trong chudi phan
dau trong tmg voi dai théng tham chiéu 13 40MHz c6 khoang thoi gian 14 3,2us,
bao gém 128 diém 14y mAu, va tuong tmg véi ti 16 14y méu 14 25ns;

chudi truong hudng dan ngén hiéu qua cao duge bao gdm trong chudi phan
dau trong Gmg voi dai thong tham chiéu 13 80MHz c6 khoang thoi gian 14 3,2ps,
bao gém 256 diém 14y mAu, va tuong tmg véi ti 16 14y mu 1a 12,5ns; va

chudi truong huéng dan ngén hiéu qua cao dwoc bao gom trong chudi phin
dau twong g véi dai thong tham chiéu 13 160MHz c6 khoang thoi gian 1a 43,2ps,
bao gébm 512 diém 14y mAu, va tuong tmg véi ti 16 14y miu 14 6,25ns.

Theo mdt vai cach thuc hién c6 thé, dai thong hién thoi theo phuong an nay
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13 40MHz, va chudi truong hudng dan ngén hiéu qua cao dugc bao gdm trong
chudi phan dau twong g vdi dai thong hién thoi c6 khoang thoi gian 13 4ps, bao
gdm 160 diém 14y mau, va twong tng véi ti 18 14y mAu 1 25ns;

dai théng tham chiéu hodc 13 80MHz hoic 160MHz;

chudi truong huéng din ngin hiéu qua cao duoc bao gdm trong chudi phan
dAu twong tng véi dai thong tham chiéu 13 80MHz c6 khoang thoi gian 13 4ps,
bao gdm 320 diém 14y mAu, va twong Gmg véi ti 18 14y miu 1a 12,5ns; va

chudi trudng hudéng din ngén hidu qua cao dugc bao gdm trong chudi phan
dau tuong tmg voi dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 14 4ps,
bao gébm 640 diém 14y mAu, va twong Gng véi ti 18 14y mau 1a 6,25ns.

Theo mdt vai cach thyc hién c6 thé, dai thong hién thoi theo phuong 4n nay
12 40MHz, va chudi truong hudng din ngén hiéu qua cao dugc bao gdém trong
chudi phan dau twong tmg véi dai thong hién thoi c6 khoang thoi gian la 3,2us,
bao gém 128 diém lay mAu, va twong g véi ti 16 14y mu 1a 25ns;

dai thong tham chiéu hoic 12 80MHz hodc 160MHz;

chudi truong huéng dén ngén hidu qua cao duoc bao gdm trong chudi phin
dAu tuong tng véi dai théng tham chibu 1a 80MHz ¢6 khoang thoi gian 1a 3,2us,
bao gdm 256 diém 14y mAu, va tuong tmg vdi ti 16 14y mau 1a 12,5ns; va

chudi truong huéng dén ngén hidu qua cao duoc bao gdbm trong chudi phin
dau tuong tmg véi dai thong tham chiéu 1a 160MHz c6 khoang thoi gian 1a 43,2 s,
bao gém 512 diém ldy mAu, va tuong Umg véi ti 18 14y mau 13 6,25ns.

Theo mdt vai cach thuc hién c6 thé, dai thong hién thoi theo phuong 4n nay
1a 80MHz, va chudi trudng hudng din ngén hiéu qua cao duoc bao gdm trong
chudi phan dau tuong tmg v6i dai thong hién thdi cb khoang thoi gian la 4us, bao
gbm 320 diém lay mau, va tuong Gmg voi ti 16 14y méu 14 12,5ns;

dai thong tham chiéu 1a 160MHz; va

chudi truong huéng dan ngén hidu qua cao duoc bao gdm trong chudi phan
dAu twong Ung voi dai théng tham chibu 12 160MHz ¢ khoang thoi gian 14 4ps,
bao gdm 640 diém l4y mau, va tuong g véi ti 18 14y mAu 14 6,25ns.

Theo mdt vai cach thuc hién c6 thé, dai thong hién thoi theo phuong 4n nay
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13 80MHz, va chudi truong hudng din ngén hidu qua cao dugc bao gbm trong
chudi phan ddu tuong tng véi dai thong hién thoi c6 khoang thoi gian 1a 3,2ps,
bao gém 256 diém 1iy mau, va twong tmg véi ti 18 14y mau 1a 12,5ns;

dai théng tham chiéu 13 160MHz; va

chuSiUubnghuéngdﬁnngén}ﬁéuquécaoduqcbaogén1&ongchu5iph§n
dAu tuong tmg v6i dai théng tham chiéu 1a 160MHz c6 khoang thoi gian 12 43,2ps,
bao gdm 512 diém liy mAu, va twong tmg vdi i 18 1y mau 13 6,25ns.

Ngoai ra, phuong 4n cia sang ché con dé xuit phuong tién ghi doc dugc
bdi may tinh, trong d6 phuong tién ghi doc dugc béi may tinh c6 thé luu trix
chuong trinh, va khi chuong trinh dugc thuc hién, mét vai hoac tat ca clia cac
budc cia phuong phép duwoc mé ta trong cac phuong an sang ché c6 thé duogc thuc
hién. Theo su thyc hién cu thé, phuong tién ghi doc dugc bdi may tinh theo
phuong 4n nay cua sang ché bao gdbm RAM, ROM, EEPROM, b nhé tia chdp,
CD-ROM, DVD hoéc by nhé quang, bang tir, dia tir khac, hoac bd nhd tir khac,
hozc phuong tién bat ky khac ma c6 thé dugc tao cAu hinh dé luu trir thong tin
yéu ciu va ma c6 thé duoc truy cap bai thiét bj tinh toan.

Fig.24 14 gian db vé su so sanh gitra hiéu suit AGC cta bo thu theo cac giai
phap k§ thuét ctia sang ché va hiéu sudt AGC ciia bd thu theo cac giai phap k¥
thuat hién thoi. Trén Fig.24, L-STF biéu dién chudi STF duoc su dung ddi véi
phan HT-STF hoic phin VHT-STF theo chudn WLAN theo k¥ thuét di biét.
MI1_Optl va M1_Opt2 biéu dién tach biét hai loai ctia cac chudi dugc thu nhan
sau khi mat d6 mién tin sb ctiia chudi néu trén 2 va chudi 3 theo sang ché duoc
tdng 1én, trong khi M2 biéu dién chudi mién thoi gian STF dugc thu nhan trong
dai thong 20MHz theo sang ché bang cach gitt lai chudi mién thoi gian trong dai
thong rong hon.

Trén Fig.24, toa d6 ndm ngang biéu dién ti 1& (dB) cua coéng sudt cta phan
STF véi cong suét cla phén dir liéu trong tin hiéu thu dugc, va toa do théng dang
biéu dién trj s6 chirc nang phan phdi tich lity (CDF) cua ti 18. Ba nhém cua céc tri
s6 CSD duoc sir dung. Trong nhém thir nhat, CSD_ac dé cip dén chudi CSD duoc
str dung theo chuan IEEE 802.11ac theo k¥ thuét d& biét dbi v6i phan VHT-STF
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ctia chudi phin du va phén dir lidu:

CSD _ac: [0, —400, —200, —600, —350, 650, —100, —750].

Trong nhom th hai va trong nhém thtr ba, CSD_L dé cap dén chudi CSD
ma tri s6 16n nhét ctia né dugc ting lén:

CSD L1:[0,-500,-250,-700, 400, -800, 150, —900];

CSD _L2:[0,-800,—400,—-1000, -600, —1200, —200, —1400].

C6 thé nhan thay tir két qua trén Fig.24 1a néu chudi CSD (dudng cong 1)
déu khong dugc st dung, mét vai su khong twong hop tdn tai gifra cong suat clia
phén STF va cong suét ciia phan dit liéu. Do d6, bd thu khong thé diéu chinh mot
cach hitu hiéu AGC, va toan bo hiéu sut cta bo thu bi anh hudng nghi€m trong.
Theo giai phap (dudng cong 2) theo chuén hién thoi, mic d6 trung khép cong
suét c6 thé dugc nang cao dang ké. Tuy nhién, ¢6 thé nhan thiy ring, nho sir dung
cac gial phap k¥ thuat (duong cong 3 dén dudng cong 6) cla sang ché, duong
cong CDF duoc ning cao hon. Cu thé 14, dudng cong CDF ciia chudi mién thoi
gian STF (dudng cong 5 va dudng cong 6) dugc thu nhan bang cach giit lai chudi
mién thoi gian trong dai théng rong hon dugc nang rat cao. C6 thé nhan thiy rang
hiéu sudt AGC ctia bo thu trong hé théng WLAN c¢6 thé dugc nang cao mot cach
hitu hiéu nho st dung céc giai phap k¥ thudt duoc dé xut trong cac phuong 4n
sang ché.

R& rang 13, ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat tuong tng
c6 thé thue hién cac cai bién va cac su bién dbi khac nhau dbi v6i sang ché ma
khéng tréch khoi nguyén 1y va pham vi cta sang ché. Sang ché dugc dua ra nhim
bao ham cic cai bién va cac su bién doi ndy véi didu kién 1a ching nam trong
pham vi bdo ho dugc dinh r6 bdi cac diém yéu cau bao ho kém theo va céc cong

nghé tuong tng cua chung.
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YEU CAU BAO HOQ

1. Phwong phap g tin hiéu bao gdm céc budc: 4

tao ra chudi phan diu bao gdbm chudi truong huéng dan ngén hiéu qua cao,
trong d6 chudi trudng huéng dan ngén hiéu quéa cao bao gdbm nim chu ky, trong
d6 d6 dai ctia mdi chu ky ctia nam chu ky 1a 1600 ns; va

giri chudi phan dau.
2. Phuong phép gui tin hiéu theo diém 1,

trong d6 chudi phan du twong ing véi dai thong hién thoi, va chudi truong
huéng dan ngén hiéu qua cao bao gdm phan doan cua chudi truong hudng dan
ngén hiéu qua cao trong chudi phin dau twrong tmg véi dai thong tham chiéu, va
chudi truong hudéng dan ngin hiéu qua cao trong chudi phin dau twong tmg véi
dai thong hién thoi bao gdm niam chu ky, trong d6 d6 dai ctia mdi chu ky ctia ndm
chu ky 13 1600 ns; va phuong phap nay con bao gdm budc:

gri chudi phan dau tuong ting vé6i dai thong hién thoi.
3. Phuong phép giri tin hiéu theo diém 2, trong d6 ty 1é 14y mau ctia phan doan
ctia chudi truong hudng din ngin hiéu qua cao trong chudi phan dau tuong tng
v6i dai thong tham chiéu tuong tmg véi dai thong hién thoi.
4. Phuong phép gui tin hiéu theo diém 2, trong d6 dai thong hién thoi 1a 40 MHz,
va chudi truong huéng dén ngén hiéu qua cao tuwong tng véi 40 MHz 1a [1*L-
STF, J*L-STF], trong doé L-STF la
[0,0,0,0,0,0,0,0,1+11,0,0,0,-1-11,0,0,0,1+11,0,0,0,—-1—1i,0,0,0,—1—11,0,0,0,1+1i,0
,0,0,...0,0,0,—-1-11,0,0,0,—-1-11,0,0,0,1+11,0,0,0,1+11,0,0,0,1+11,0,0,0,1+11,0,0,0,
0,0,0,0].
5. Phuong phap thu tin hiéu bao gém cac bude: 2

thu chudi phan dau bao gém chudi trudong hudéng dan ngén hiéu qua cao,
trong d6 chudi trudng hudng din ngén hiéu qua cao bao gém nim chu ky, trong
d6 do dai ctia mdi chu ky ciia nam chu ky 1a 1600 ns; va

xtr 1y céc tin hiéu dya vao chudi trudng huéng din ngén hiéu qua cao.

6. Phuong phép thu tin hiéu theo diém 5,
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trong d6 chudi phan dau twong tmg véi dai thong hién thoi, va chudi trudng
huéng dan ngén hidu qua cao bao gbm phan doan ctia chudi trudng hudng dan
ngén hiéu qua cao trong chudi phén dau tuong tmg v6i dai thong tham chiéu, va
chudi truong huéng dén ngan higu qua cao trong chudi phan dau tuong tng véi
dai thong hién thoi bao gdbm nam chu ky, trong d6 d6 dai cta mdi chu ky ctia nim
chu k¥ 1a 1600 ns; va phuong phép nay con bao gbm budc:

xtt 1y céc tin hiéu dua vao chudi trudng hudéng dn ngin hiéu qua cao trong
chudi phan dau twong tmg véi dai thong hién thoi.
7. Phuong phép thu tin hiéu theo diém 6, trong d6 ty 1¢ 14y mAu cua phan doan
ctia chudi trudong huéng din ngin hiéu qua cao trong chudi phén du tuong mg
v6i dai thong tham chiéu twong img véi dai thong hién thoi.
8. Phuong phép thu tin hiéu theo diém 6, dai thong hién thoi 1a 40 MHz, va chudi
truong huéng dan ngin hiéu qua cao twong ung véi 40 MHz 13 [1*L-STF, j*L-
STF], trong doé L-STF la
[0,0,0,0,0,0,0,0,1+1i,0,0,0,—1-11,0,0,0,1+1i,0,0,0,-1-11,0,0,0,-1-11,0,0,0,1+11,0
,0,0,...0,0,0,—-1-11,0,0,0,-1-1i,0,0,0,1+1i,0,0,0,1+11,0,0,0,1+11,0,0,0,1+11,0,0,0,
0,0,0,0].
9. Thiét bi giri tin hidu bao gdm: 3

bd x1r ly dugc tao cAu hinh dé tao ra chudi phén dau bao gém chudi truong
huéng dan ngén hidu qua cao, trong d6 chudi truong hudng din ngin hiéu qua
cao bao gdbm nim chu ky, trong d6 d6 dai ctia mbi chu ky ctia nam chu ky 1a 1606
ns; va

b6 truyén duoc tao cAu hinh dé hop tac v6i bd xir 1y dé giri chudi phan dau.
10. Thiét bi gt tin hiéu theo diém 9,

trong d6 chudi phan dau twong Gng vai dai thong hién thoi, trong d6 chudi
truong huéng dan ngén hiéu qua cao bao gdm phan doan cta chudi truong hudng
dan ngin hiéu qua cao trong chudi phan dau twong tmg véi dai théng tham chiéu,
va chudi truong hudéng din ngén hiéu qua cao trong chudi phan dau tuong tng
v6i dai thong hién thoi bao gdm nam chu ky, trong dé do dai ciia mdi chu ky cia

nam chu ky 1a 1600 ns; va
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trong do bd truyén duoc tao ciu hinh dé hop tac vaoi bo xu ly dé gui chubi
phin dau twong tng véi dai thong hién thoi.
11. Thiét bj gui tin hiéu theo diém 10, trong d6 ty 1& l4y mAu ctia phan doan clia
chudi truong huéng din ngén hidu qua cao trong chudi phan diu tuong tmg véi
dai théng tham chiéu tuong tmg véi dai thong hién thoi.
12. Thiét bi gui tin hiéu theo diém 10, dai thong hién thoi la 40 MHz, va chudi
trudong hudng din ngin hiéu qua cao twong tng v6i 40 MHz 1a [1*¥L-STF, j*L-
STF], trong do L-STF la
[0,0,0,0,0,0,0,0,1+1i,0,0,0,—1-11,0,0,0,1+1i,0,0,0,—-1-11,0,0,0,-1-11,0,0,0,1+11,0
,0,0,...0,0,0,~-1-11,0,0,0,-1-11,0,0,0,1+11,0,0,0,1+11,0,0,0,1+11,0,0,0,1+11,0,0,0,
0,0,0,0].
13. Thiét bj thu tin hiéu bao gém: %

bo xur ly; va

b6 thu duoc tao ciu hinh dé hop tac véi bo xir Iy dé thu chudi phan dau bao
gbm chudi truong hudng din ngén hiéu qua cao, trong d6 chudi truong huéng dén
ngén hiéu qua cao bao gdm niam chu ky, trong dé do dai cia mdi chu ky ctia nim
chu ky 1a 1600 ns;

trong d6 bd xir Iy duoc tao ciu hinh dé xir Iy céc tin hiéu dua vao chudi
trudong hudng dan ngén hiéu qua cao.
14. Thiét bi thu tin hiéu theo diém 13,

trong d6 chudi phan dau twong tmg vdi dai thong hién thoi, trong d6 chudi
truong hudng dan ngin hiéu qua cao bao gdbm phan doan cua chudi trudng hudng
dn ngin hiéu qua cao trong chudi phin du twong Gmg vé6i dai thong tham chiéu,
va chudi truong huéng din ngin hiéu qua cao trong chudi phan dau twong tGng
v6i dai théng hién thoi bao gdm niam chu ky, trong dé do dai cia mdi chu ky cua
ndm chu ky la 1600 ns; va

trong d6 bd xtr Iy con duogc tao cdu hinh dé xir Iy cac tin hiéu dwa vao chudi
truong huéng din ngén hidu quéa cao trong chudi phan diu twong tmg véi dai
thong hién thoi.

15. Thiét bi thu tin hiéu theo diém 14, trong d6 ty 1é 14y mAu ctia phan doan cua
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chudi trudng hudng dan ngén hidu qua cao trong chudi phan d4u tuong tmg véi
dai théng tham chiéu tuong tng véi dai thong hién thoi. _
16. Thiét bi thu tin hiéu theo didm 14, dai thong hién thoi 1a 40 MHz, va chudi
truong hudéng dan ngin hidu qua cao twong ung véi 40 MHz 1a [1*L-STF, j*L-
STF], trong doé L-STF la
[0,0,0,0,0,0,0,0,1+1i,0,0,0,—1-11,0,0,0,1+11,0,0,0,—1-11,0,0,0,-1-11,0,0,0,1+11,0
,0,0,...0,0,0,-1-11,0,0,0,—-1-1i,0,0,0,1+11,0,0,0,1+11,0,0,0,1+11,0,0,0,1+11,0,0,0,
0,0,0,0]. |
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Socualien TrisdCSDclia  TriséCSDcia  Tris6CSDclia  Trisé CSD cia

két truyén  lign két truyén 1 lién két truyén 2 lién két truydn 3 lién két truyén 4
1 0 _ - -

2 0 -200 - -

3 0 -100 -200 -

4 0 -50 -100 -150

Tri s6 CSD cla

Soluongcla  risscsDeia  TriséCSDcla  Trisd CSD cia

k%aécngog'}gn dong khéng gian 1 dong khong gian 2 dong khong gian 3 dong khj)ng gian
1 0 - - -
2 0 —400 - -
3 0 —400 200 -
4 0 —400 -200 —600
FIG. 3
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Tri s6 CSD (don vi: ns) clia anten truyén

Téng s6 lwong
cua cac anten

truyén 1 2 3 4 5 6 7 8 >8
1 0o - - - - - - - -
2 0 200 - - - - - - -
3 0 -100 200 - - - - - _
4 0 -50 -100 -150 -  _ - -
5 0 -175 25 -50 -75 - B
6 0 -200 25 -150 -175 -125 - - -
7 0 —200 -150 25 -175 -75 -50 - -

8 0 -175 -150 -125 -25 -100 -50 -200 - ‘
>8 0 —175 -150 —125 —25 -100 —-50 —200 G'”ga'g%%r‘]’f 0
FIG. 4

Téng sb lwong Tri s6 CSD (don vi: ns) clia anten truyén
cla cac anten

truyén 1 2 3 4 5 6 7 8
1 0 ; | - - - ; | - -
2 0 400 - - - - - -
3 0 400 -200 _ - - - -
4 0 400 200 600 _ _ - -
5 0 400 =200 600 -350 - - -
6 0 400 200 600 -350 650 - -
7 0 400 -200 600 350 650 -100 -
8 0 400 200 600 -350 -650 -100 -750

FIG. 5

-81-



28253

4/14

Tang mat do mién tan sb cta chudi mién tan sé twong g
véi chudi trwong hwong dan ngan han mat 46 cao thir nhat
dé tao ra chudi mién tan sb véi mat do mién tan sé dwoc
tang Ién

/

Tao ra chu0| trwong huong dan ngan hiéu qua cao theo
chudi mién tan sb v&i mat d6 mién tan s6 dwoc tang 1én

Y

St dung chubi trwdng hwong dan ngén hiéu qua cao nhw
chu01 tru’o’ng hwdng dan ngan hiéu qua cao trong chudi
phan dau cta khung truyén di¥ liéu trong mang vung cuc bd
khéng day WLAN

FIG. 6
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Thu nhan chudi trwéng huéng dan ngén hiéu qua cao trong
chudi phan dau twong ng voi dai théng thir hai, trong do
dai thong thir hai I6n hon dai théng thie nhét

A

Thu thap phan doan cula chuou tir chudi trudng hucmg dan
ngan hiéu qua cao, trong d6 sb Iuong clia cac dlem ldy mau
duoc bao gom trong phén doan cla chudi 1a sé lwgng cla
cac diém lay mau twong rng Vo chu0| trwdng hucrng dan
ngan hiéu qua cao trong chudi phan dau twong (rng vai dai
théng th(r nhat

A

Thay ddi ti 1& 1ay mAu clia phan doan duoc thu thap clia
chudi nhw chudi truong hwong dan ngén hiéu qua cao trong
chudi phan dau twong trng voi dai thdng thir nhét

S dung chudi chudi trwéng hudng dan ngan hiéu qua cao
th& hai nhw chudi truong hwcrng dan ngan hiéu qua cao
trong chudi phan dau twong (rng v&i dai thdng thee nhét

FIG. 7
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Thiét bj tao chudi chudi trvdng huéng
dan ngan hiéu qua cao

N
(98]
W

/31 /32

Moédun xcr ly
Modun tao
Modun thiét dat

Thiét bj tao chubi chudi truong hwéng
dan ngan hiéu qua cao

/41 /42 /43

N
S
S

Moédun gitr lai
Mo6dun tao
Modun thiét dat

Modun thu nhan

FIG. 8

FIG.9
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/ 101

Thiét bj dAu vao / 106

/ 103

Lién két truyén
thdng

/ 102

Thiét bj daura

V 104

Thiét bj thu
phat

105

Thiét bi tao chubi chudi truong huéng
dan ngan hiéu qua cao

Bo nho

FIG. 10

/ 111

Ay Ls gh 116
Thiét bi dau vao /

/ 113

Lién két truyén
thdng

/ 112

Thiét bj dau ra

l/ 114

Thiét bi thu
phat

115

Thiét bj tao chudi chudi trwong hudng
dan ngan hiéu qua cao

BO nh¢

FIG. 11
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Tao chudi phan dau, trong do chudi phan dau bao gom chu01
trwong hwéng dan ngan hiéu qua cao, va sb Iuo’ng cac tri sb
khong (0) glwa cac tri so khong phai khong lién ké trong chu0|
mi&n tan sé twong ng voi chui tredng hudng dan ngén
hiéu qua cao la nhé hon 3

e S120

A

Gwi chudi phan dau duoc tao ra

FIG. 12

Thu chudi phan dau, trong d6 chudi phan dau bao gom chu0|
trwong hwcmg dan ngan hiéu qua cao, va so Iuo’ng cac tri sb
khong (0) glwa cac tri sO khéng phai khong lién ké trong chu01
mién tan sb twong tng véi chudi trwdng hwéng dén ngén
hiéu qua cao la nhé hon 3

|~ 8130

FIG. 13

Tao ra chudi phan dau twong trng vé&i dai thdng hién thoi,
trong d6 chudi phan dau bao gém chudi trwong hwdng dan
ngan hiéu qua cao, chubi trucrng hwong dan ngan hiéu quéa
cao twong tng VO phan doan cua chu0| trong chuéi trwcng

hwéng dan hiéu qua cao trong chu01 phan dau twcmg trng vé&i
dai thong tham chiéu, ti 1& 14y mAu clGa phan doan cla chubi
la ti 1& 14y mau twong (rng v&i dai thong hién thoi, va dai
thong tham chiéu la I&n hon dai thong hién thoi

Gwi chubi phan dau duoc tao ra

FIG. 14
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Thu chubi phan dau tuong rng voi dai thong hién thoi, trong
do chudi phan dau bao gém chudi treong huong dan ngan
hiéu qua cao, chubdi trwdng huong dan ngan hiéu qua cao

twong rng voi phan doan cla chubi trong chudi trwong
hwéng dan higu qua cao trong chudi phan dau tvong &ng voi | 4~ S150
dai thong tham chiéu, ti 1& l4y mau ctia phan doan clia chudi
la t7 18 &y mau twong (ng v&i dai thong hign thoi, va dai
thong tham chiéu la I&n hon dai thdng hién thoi

FIG. 15

Thiét bi gt tin hiéu

/ 160 / 161

FIG. 16

Modun tao
Moédun g
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Thiét bj thu tin
higu

/ 170

Modun thu

Thiét bi gli tin hiéu

/ 180 /

Mo6dun tao
Modun g

181
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Thiét bj thu tin
hiéu
190
/
(=
|
2 9
- =
=)
o
<O
=
/ 2013
Lién két truyén
// 2011 thdng
Thiét bj dau vao / 2016 V 2014
/ 2012 Thiét bi thu phat
Bo6 xtr ly
Thiét bi dau ra 2015
BO nh¢
Thiét bi gli tin higu
FIG. 20
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/ 2113

Lién két truyén

/ 2111 théng
Thiét b d4u vao / 2116 J/ 2114
2112 Thiét b thu
Z o phat
) ) Bo xtr ly
Thiéet bi dau ra
2115
B nho
Thiét bi thu tin hiéu
FIG. 21
2213
y4
Lién két truyén
Thiét bi dau 2216 2214
vao / V
/ 2212 Thiét bj thu
hat
—— BO XU Iy P
Thiét bj dau ra 2715
BO nh&
Thiét bi gt tin hiéu
FIG. 22
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/ 2313
Lién két truyén
/ 2311 théng
Thiét bj dau 2316 2314
vao /// L//’
2312 Thiét bi thu
/ hat
—= soxrly | P
Thiét bj du ra
2315
, B6 nh&
Thiét bj thu tin hiéu
FIG. 23
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