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(21) 1-2020-03134

(57) Sang ché @ xuat phuong phap va thiét bi xir Iy tin hiéu dua trén chudi.
Chudi duge sir dung cho gtri tin hiéu trén kénh chia sé lién két 1én v4t 1y (Physical
Uplink Shared channel, PUSCH) dugc x4c dinh. Chudi 14 chudi {x,} bao gdm
N phan tir, x, 13 phan tir trong chudi {x,}, va chudi dugc xac dinh {x,} 13
chudi théa man diéu kién dinh trude. Sau do, tin hidu thir nhat dugce tao va duoc
gtri. Bang cach str dung chudi duge xac dinh, khi tin hidu dugc gii trén PUSCH,
d6 phang mién tan s6 chudi twong dbi tot c6 thé dugc duy tri, va gia tri ty 18 cong
suit cao nhit trén trung binh (Peak to Average Power Ratio, PAPR) tuong d6i
thip va trong quan chéo turong dbi thap gifta cac chudi ¢ thé dugc duy tri, nhe
d6 théa méan méi trudng tmg dung truyén thong trong do tin hiéu duoc giri trén
PUSCH, dic biét kich ban hé théng v6 tuyén méi (New Radio, NR) hoic kich
ban tuong tu NR.
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Linh vue k§ thuit dwoc dé cip
Sang ché d& cap dén linh vuc cong nghé truyén thong, va cu thé 13, dén

phuong phap va thiét bi xir Iy tin hiéu dua trén chudi.

Tinh trang ky thuit cia sing ché

Trong hé thdng tién héa dai han (long term evolution, LTE), kénh chia sé lién
két 1én vét Iy (physical uplink shared channel, PUSCH) st dung tin hiéu tham
chiéu giai diéu bién (demodulation reference signal, DMRS) dé thuc hién ude
tinh kénh, dé thuc hién giai didu bién tin hiéu. Trong hé théng LTE, chudi co ban
ctia DMRS lién két 1én dugc 4nh xa truc tiép dén phén tir tai nguyén (resource
element, RE), va khong doi hdi xttr Iy ma hoéa. Trong LTE, chudi tham chiéu
DMRS lién két 1én duoc dinh nghia 14 dich chuyén tudn hoan ctia chudi co ban,
v chudi co ban ctia DMRS lién két 1én thu dugc bang cach thuc hién mé rong
tudn hoan trén chudi Zadoff-Chu (ZC sequence). Chudi ZC 1a chudi thda man
dic tinh ctia chudi tu trong quan 0 bién do khong dbi (constant amplitude zero
auto-correlation, CAZAC).

Trong cong ngh¢ truy nhép vo tuyén méi (new radio, NR), phuong tién diéu
bién /2 BPSK c¢6 thé duoc str dung cho dang séng ghép kénh phan chia tan sb
trire giao lan rong bién dbi Fourier roi rac (Discrete Fourier Transform spread
OFDM, DFT-s-OFDM) lién két 1én, va viéc loc ¢6 thé dugce st dung dé didu bién
n/2 BPSK. Khi dang séng DFT-s-OFDM DMRS lién két 1én st dung diéu bién
7/2 BPSK, DMRS lién két 18n co thé st dung chudi dua trén chudi Gold, hoic
c6 thé st dung chudi dugc tao bang méy tinh (Computer Generated Sequence,
CGS). Hién tai, khi dang séng DFT-s-OFDM DMRS duoc hd trg trong NR,
chudi ZC duoc st dung. Tuy nhién, khi phuong tién didu bién n/2 BPSK duoc
str dung cho dang séng DFT-s-OFDM DMRS lién két 1én va bo loc duoc str dung,
néu chudi dua trén chudi Gold hoic CGS duoc sir dung cho dang séng DFT-s-
OFDM DMRS lién két 1én va viéc loc khong thé duogc thuc hién ding, 4o phing
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tan s cia chudi tuong d6i kém, ma khoéng tao thudn lgi udc tinh kénh. Néu chudi
ZC duge str dung cho dang séng DFT-s-OFDM DMRS lién két 1én, ty 1€ cong
suit cao nhét trén trung binh (peak-to-average power ratio, PAPR) cia DMRS
cao hon PAPR ctia dit liéu dugc truyén. Két qua 13, giy ra phat ngoai bang va
tdn hao tin hiéu trong bang cta tin hiéu chd, va anh huéng hi€u qua udc tinh
kénh, hoic gi6i han phu séng lién két 1én.

Chudi hién tai dugc str dung béi PDSCH DMRS khéng thé thoa man yéu cau
trong mdi trudng tmg dung truyén thong trong d6 PUSCH dugce st dung dé giri

tin hiu.

Ban chit ky thuit ciia sang ché

Do vay, cac phuong 4n thuc hién sang ché dé xuat phuong phép xr Iy tin hiéu
dya trén chudi va thiét bi truyén théng, dé cap chudi méi va théa mén méi trudng
tmg dung truyén thong trong d6 tin hiéu dugc gui trén PUSCH.

Céc phuong 4n thuc hién sang ché d& xuat cac giai phap k§ thuit sau:

Khia canh thir nhét ctia cic phuong 4n thue hién sang ché d& xuit phuong
phép xu Iy tin hiéu dya trén chudi. Phuong phap bao gém: xac dinh chudi {x,}
bao gdm N phan tir, trong d6 N 1a sb nguyén duong 16n hon 1, x,, 14 phén tir
trong chudi {x,}, chudi {x,} 1a chudi théa man diéu kién dinh trude, didu kién
dinh truéc 1a: x,, = A - b, - j™, gid tri cia n ndm trong khoang tir 0 &én N—1, A
1a 56 phurc khac 0, j=+v-1 phantr b, =u-(1—2- s,), 14 56 phirc khac 0,
va tép hop ctia mot hoic nhiéu chudi {s,} bao gdm phin tir s, bao gdm it nhat
mdt chudi trong tip hop chudi thir nhét hodc it nhit mét chudi trong duong cta
chudi trong tap hop chudi thir nhit; va tao va giri tin hiéu thir nhit. O day, dbi
véi cac chudi trong tap hop chudi thir nhét, tham khao phan mo ta theo sang ché.

Luu ¥ rang diéu kién dinh truée duge thoa man bsi chudi {x,} co thé duogc
biéu dién theo cac cach trong duwong. Ching han, didu kién dinh trudce cé thé
dugc bidu dién theo cach khac 1a: X, = A- bn' . jrmod2 trong donla s6 nguyén,
gia tri ciia n ndm trong khoang tir 0 dén N-1, N 1a s§ nguyén duong 1én hon 1,

Alasd phuckhac0, j =+/—1,phintt b, =u-(1—2-s,) ,vaulasd phic
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khac 0. Mic du cac cach biéu dién ciia hai didu kién dinh truée 1a khac nhau, khi

n
o » ~ ’ N 1—(-1 [5 . 1o v
S, va s, thdamin s, = (s; +s,) mod 2, va o _( -2 >, hai diéu kién
e
2

dinh truéc mo ta cung chudi {x,,}.

N6i theo cach khac, dbi véi chudi {x,}, bét ké cach thirc ndo duge sir dung
dé biéu dién diéu kién dinh truée dugc théa man béi chudi {x,,}, chudi {x,}
théa man diéu kién dinh truée duge biéu dién theo cach thirc bit ky tuong duong

(1—(— 1) E])

2
Theo thiét ké kha thi, khi N =18, hoat d6ng turong tmg c6 thé duoc thuc hién

vGi mt chudi, gia st ring s, va s, thoa man viée, va o=
* =

theo phuong phép néu trén; hoic khi N =18, hoat dong tuong tng c6 thé dugc
thuc hién theo phuong phép sau. Phuong phép sau 1a: khi N =18, xac dinh chudi
{x,,} bao gdm N phan tir, trong d6 N 13 s6 nguyén duong Ién hon 1, x,, 1 phin
tir trong chudi {x,}, chudi {x,} 1a chudi thoa man diéu kién dinh trudc, va didu
kién dinh trude 1a: x, = Ymirmymoan, trong d6 M € {0,1,2,...,N — 1}, y, =
A - b, - j", gi4 tri cia n ndm trong khoang tir 0 ¢én N-1, A 1a s phtrc khac 0,
j=+v—1phéntt b, =u-(1—2"s,),ulasdphickhic 0, va tap hop cia mot
hozc nhidu chudi {s,,} bao gdm phdn tir 5, bao gém it nhat mét chudi trong
tap hop chudi thir ba. & day, ddi v6i cac chudi trong tap hop chudi thir ba, tham
khao phin mé ta theo sdng ché.

Theo giai phap néu trén, béng cach str dung chudi dugc xac dinh, khi tin hiéu
duge giri trén PUSCH, ¢6 thé duy tri 6 phing mién tin sé chudi trong d6i tét,
va gia tri PAPR tuong ddi thap va twong quan chéo twong ddi thép giita cac chudi
c6 thé duge duy tri, nho d6 théa man mai truong tng dung truyén thong trong
d6 tin hiéu dugc giri trén PUSCH, dic biét 1a kich ban hé théng NR hoic kich
ban NR tuong tu.

Theo thiét ké kha thi, viéc tao va gt tin hiéu th nhét bao gém cac budc:
thue hién xir 1y bién d6i Fourier roi rac trén N phén tir trong chudi {x,}, dé thu
dugc chudi {f,}; 4nh xa riéng r& N phan ti trong chudi {f,} dén N kénh mang

phu lién tiép, dé thu duogc tin hiéu mién tin sb bao gdm N phén tr; hodc anh xa
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riéng r& N phan tir trong chudi {f,} dén N kénh mang phu c6 cac khoang cach
bang nhau, d& thu duge tin hiéu mién tin sé bao gdbm N phén tir; tao tin hiéu thi
nhit; va gt tin hiéu thir nhit qua tan s6 vo tuyén.

Theo thiét ké kha thi, viéc tao tin hiéu thi nhét bao g@)m: thuc hién bién ddi
nguoc Fourier nhanh trén tin hiéu mién tin sb bao gém N phén tir, @ thu duoc
tin hiéu mién thoi gian trong tmg; va bd sung tién td tudn hoan (cyclic prefix,
CP) vao tin hiéu mién thoi gian, dé tao tin hiéu tht nhét.

Theo thiét ké kha thi, phuong phap con bao gdm bude: trude khi thuc hién
xtr Iy bién dbi Fourier roi rac trén N phan tir trong chudi {x,,}, loc chudi {x,};
hodc

sau khi thuc hién xt Iy bién di Fourier rdi rac trén N phan tir trong chudi
{x,}, loc chudi {x,}; hoic

treée khi va sau khi thuc hién xt Iy bién d6i Fourier roi rac trén N phén tir
trong chudi {x,}, bd qua loc chudi {x,}.

Theo thiét k& kha thi, tin hidu tht nhat 13 tin higu tham chiéu, hogc tin hi¢u
thir nhét 12 tin hiéu dugc st dung dé mang thong tin truyén thong.

Theo thiét ké kha thi, tap hop ctia mdt hoic nhiéu chudi {s,} bao gdm phin
tir s, bao gdm it nhit chudi thir nhat trong tip hop chudi thtr hai hodc chudi
tuong duong cia chudi thir nhit, va chudi thi hai trong tap hop chudi thit hai
hodc chudi trong dwong ciia chudi thir hai. O day, d6i v6i cac chudi trong tap
hop chudi thir hai, tham khao phin mo ta theo séng ché.

Theo thiét k& kha thi, khi N =18, tip hop cia mot hoic nhidu chudi {s,} bao
gbm phan tir s, bao gdm it nhét chudi thir nhét trong tap hop chudi thir tu va
chudi thir hai trong tap hop chudi thi tu. O dy, d6i véi cac chudi trong tap hop
chudi thir tw, tham khao phin m6 ta theo sang ché.

Theo thiét k& kha thi, chudi twong duongla {g,,}, viphintie g, trong chudi
trong duong {g,} théa man viéc Gn =S g4y .~ - trong d6 M€
{0, 1, 2, .., N—1},vaNladodai chudi.

Khia canh thi hai cia cac phuong an thuc hién sang ché dé xuét phuong phép
xt Iy tin hiéu dua trén chudi. Phuong phap xt Iy tin hiéu bao gdm cac bude:
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nhén tin hiéu tha nhét dugc mang trén N kénh mang phy; thu dugc N phén
tir trong chudi {x,}, trong d6 N 1a s§ nguyén duong 16n hon N-1, x,, 1 phin
tir trong chudi {x,}, chudi {x,} 1a chudi théa man diéu kién dinh truéc, diéu
kién dinh truéc la: x, = A- b, - j", gidtrician nam trong khoang tir 0 dén N—
1, A 1a s6 phtrc khac 0, j =+/—1, phan tir b, =u-(1—2-s,), u la sé phic
khac 0, va tdp hop ctia mot hoiic nhidu chudi {s,} bao gdm phén tir s, bao
gbm it nhat mot chudi trong tap hop chudi thir nhat hoic it nhat mot chudi trong
duong cia chudi trong tap hop chudi thir nhét; va xir Iy tin hiéu thir nhét dya trén
N phén tir trong chudi {x,}. Pdi véi cac chudi trong tap hop chudi thir nhit,
tham khao phan md ta theo sang ché.

Luuy réng didu kién dinh trudc dugc théa man bdi chudi {xn} c6 thé duoc
biéu dién theo céc cach tuong duong. Chﬁng han, diéu kién dinh trudc co thé
dugc biéu dién theo cachkhdc 1a: x, = A - b, - j» ™42, trong d6 n 1a sé nguyén,
gia tri ctia n ndm trong khoang tir 0 dén N—1, N 1a s6 nguyén duong 16n hon 1,
Ala s phirc khac 0, j = /=1, phdntt b, =u-(1—2-s,) vaulasd phic
khdc 0. Mac di cac cach biéu dién ciia hai diéu kién dinh truée 1a khac nhau, khi

<1_(_1)[221]>

2

s, va s, s théa man s, = (s; +s,)mod?2, va o = , hai diéu
* =

kién dinh trudc mo ta chudi twong tw {x,}.

N6i cach khac, dbi véi chudi {x,}, bét ké cach thire duge st dung dé biéu
din diéu kién dinh trudc dugc théa man béi chudifx,}, chudi {x,} théa man
diéu kién dinh trude duoc biéu dién theo cach bt ky twong duong véi mot chudi,
giad st ring s, va s, théa min viéc s, = (si+s,)mod2, Vi s =

<1—(-1)[§]).

2

Theo thiét k& kha thi, khi N =18, hoat dong twong mg c¢6 thé duoc thuc hién
theo phuong phap néu trén; hodc khi N =18, hoat ddng twong tmg c6 thé dugc
thuc hién theo phuong phép sau. Phuong phéap sau la: khi N =18, nhén tin hiéu
thir nh4t dugc mang trén N kénh mang phu, va thu duoc N phan tir trong chudi
{x,,}, trong 46 N 14 s6 nguyén duong I6n hon 1, x,, 1a phan tir trong chudi {x,,},

5
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chudi {x,} 1a chudi théa man diéu kién dinh trudce, va diéu kién dinh trude 1a:
Xn = Y(n+Mymod N> trongdé M € {0,1,2,..,N —1}, y, =A-b, - j", gid tricla
n nam trong khoang tir 0 &&n N-1, A 13 s6 phirc khac 0, j=+v-1 phén tir b, =
w-(1—2-s,),ulasd phic khac 0, va tip hop cia mot hodc nhidu chudi {s,}
bao gdm phén tir s, bao gbm it nhit mét chudi trong tap hop chudi thir ba. O
day, dbi v6i cac chudi trong tap hop chudi thir ba, tham khao phin mé ta theo
sang ché.

Theo giai phap néu trén, béng chudi dugc x4c dinh, khi tin hidu duoc giri trén
PUSCH, d6 phing mién tan s6 chudi twong dbi tdt c6 thé dwoc duy tri, va gia tri
PAPR tuong dbi thip va twong quan chéo tuong dbi thap giita cac chubi c6 thé
duoc duy tri, nhd d6 thdéa mén mdi truong tng dung truyén thong trong dé tin
hi¢u dugc gtri trén PUSCH, déc biét kich ban hé théng NR hoic kich ban NR
tuong tu.

Theo thiét ké kha thi, viéc nhén tin hiéu tha nhit duoc mang trén N kénh
mang phu, va thu duoc N phin tir trong chudi {x,} bao gdm: thu dugc, trén N
kénh mang phu lién tiép, tin hiéu thir nhét trén N kénh mang phuy; hodc thu duge,
trén N kénh mang phu c6 céc khoang cach bang nhau, tin hiéu thi nhét trén N
kénh mang phy; thu dugc N phan tir trong chudi {f,}, trong d6 N 14 s§ nguyén
dwong 16n hon 1, tin hiéu thir nhat dugc tao bing cich anh xa chudi {f,} dén N
kénh mang phy, va f, 13 phan tr trong chudi {f,}; va thuc hién xir ly bién dbi
Fourier rdi rac dao trén chudi {f,}, dé thu dugc N phan tir trong chudi {x,,}.

Theo thiét ké kha thi, tin hi¢u thtr nhét 12 tin hiéu tham chiéu, hoc tin hi¢u
thir nhét 13 tin hidu dugc sir dung dé mang thong tin truyén thong.

Theo thiét k& kha thi, tdp hop ctia mot hodc nhidu chudi {s,} bao gdm phin
tir s, bao gdm it nhit chudi thir nhat trong tip hop chudi tha hai hodc chudi
trong duong cua chudi thir nhit, va chudi tha hai trong tip hop chudi th hai
hodic chudi tuong dwong cta chudi thir hai. O ddy, d6i véi cac chudi trong tap
hop chudi thi hai, tham khao phan mé ta theo sang ché.

Theo thiét ké kha thi, khi N =18, tap hop ciia mdt hode nhidu chudi {s,} bao
gdm phian tir s, bao gdm it nhat chudi thtr nhét trong tap hop chudi thir tu va
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chudi thir hai trong tap hop chudi thi tu. O day, d6i v6i cac chudi trong tap hop
chudi thtr tw, tham khao phan md ta theo sang ché.

Theo thiét ké kha thi, chudi twong duong 13 {g,,}, va phantr g,, trong chudi
teuong duong {g,} thoa min viéc Gn =S5 4 My gV > trong do M€
{0, 1, 2, .., N—1},vaNladodai chudi.

Khia canh thir ba ctia cac phuong an thuc hién sang ché dé xuét thiét bi xir ly
tin hiéu. Thiét bi xir Iy tin hiéu c6 thé 1 thiét bi truyén thong, hodc co thé 1a vi
mach trong thiét bi truyén thong, va thiét bi truyén thong hodc vi mach cé céac
chtrc nang trién khai phuong phap xir Iy tin hidu dua trén chudi theo mot trong
khia canh thtr nhat hodc céc trién khai kha thi ciia khia canh thir nhét. Céc chuc
ning c6 thé dugc trién khai bang phan ctng, hodc c6 thé duoc trién khai biang
phan cing thuc thi phdn mém tuong tng. Phn ctmg hodc phdn mém bao gdm
mot hodc nhidu khdi twong Ung véi cac chie ning.

Thiét bi truyén théng bao gdm khéi xir Iy va khi thu phat. Khdi xtr 1y ¢6 thé
12 bd xir Iy, khdi thu phat ¢6 thé 12 bd thu phét, va b thu phét bao gdm mach tan
s6 vo tuyén. Mot cach tuy chon, thiét bi truyén théng con bao gdm khéi Iuru trit,
va khdi Iuu trir ¢6 thé 13, ching han, bd nhé. Khi thiét bi truyén thong bao gdm
khéi lru trit, khdi luu trit dugc tao ciu hinh dé luu trir 1énh may tinh thuc thi
duge. Khéi xr Iy duge két ndi véi khéi luu trir, va khdi xtr Iy thuc thi 1énh may
tinh thuc thi duge dugc luu trit trong khdi luu tri, sao cho thiét bi truyén thong
thuc hién phuong phap xir Iy tin hiéu dua trén chudi theo mdt trong khia canh
thir nhit hodc céc trién khai kha thi cia khia canh thir nhét.

Vi mach bao gdm khéi xir Iy va khéi thu phat. Khéi xir Iy ¢6 thé 1a bo xir 1y,
va khéi thu phat c6 thé 1 giao dién nhap/xut (input/output, I/O), chét, mach,
hodc tuong tu trén vi mach. Khéi xi ly ¢o thé thuc thi 1énh may tinh thuc thi
dugc dugc luu trit trong khdi luu tri, sao cho vi mach thuc hién phuong phéap xir
Iy tin hiéu dua trén chudi theo mdt trong khia canh thir nhét hodc céc trién khai
kha thi ctia khia canh thtr nhit. M6t cach tuy chon, khéi luu trix c6 thé 1a khéi
luu trit (ching han, thanh ghi hodc b dém) trong vi mach, hoic khéi luu trit co

thé 1a khéi luu trir (ching han, bd nhd chi doc (read-only memory, ROM)) nim
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trong thiét bi truyén théng va dugc dit ngoai vi mach, loai b nhé tinh khéac
(ching han, bd nhé truy nhép ngiu nhién (random access memory, RAM)) ma
c6 thé Iuu tri thdng tin tinh va 1énh, hoic tuong ty.

Bo xir Iy theo khia canh thur ba c6 thé 1a khéi xtr ly trung tdm (central
processing unit, CPU), bd vi xt ly, hodc mach tich hop Umg dung cu thé
(application specific integrated circuit, ASIC), hodc c6 thé 12 mot hodc nhiéu
mach tich hop dugc tao ciu hinh dé diéu khién thyc thi chuong trinh cia phuong
phéap xur ly tin hiéu dua trén chudi theo mot trong khia canh tht nhét hodc cac
trién khai kha thi cta khia canh thtr nhat.

Khia canh thir tir cia cac phuong an thuc hién sang ché dé xudt thiét bi xtr Iy
tin hiéu. Thiét bi xt 1y tin hiéu c6 thé 1a thiét bi truyén thong, hodc co thé 1a vi
mach trong thiét bi truyén thong, va thiét bi truyén thong hodc vi mach cé cac
chtre nang trién khai phuong phap xir 1y tin hiéu dva trén chudi theo mét trong
khia canh tht hai hodc cac trién khai kha thi cia khia canh thir hai. Cac chirc
ning c¢6 thé duoc trién khai bing phan cimg, hoic co thé dugc trién khai bing
phan ctng thuc thi phdn mém tuong tng. Phan ctng hoic phdn mém bao gdm
mot hodic nhidu khéi twong Gmg véi cac chire ning.

Thiét bi truyén thong bao gdm khéi xir Iy va khéi thu phat. Khdi xtt 1y c6 thé
1a bo xit 1y, khéi thu phat c6 thé 12 b thu phat, va bo thu phat bao gdm mach tin
s6 vo tuyén. Mot cach tuy chon, thiét bi truyén thong con bao gdbm khéi luu trix,
va khéi luu trit ¢6 thé 14, ching han, bd nhé. Khi thiét bi truyén thong bao gdm
khéi luwu trit, khdi Iuu trit duge tao cdu hinh dé luu trit 1énh may tinh thuc thi
duge. Khéi xir Iy duge két néi v6i khdi luu trix, va khdi xi ly thuc thi 1énh may
tinh thuc thi dugc dugc luu trit trong khdi Iuwu trit, sao cho thiét bi truyén thong
thue hién phuong phap xur ly tin hi€u dua trén chudi theo mot trong khia canh
thir hai hodc céc trién khai kha thi ctia khia canh th( hai. '

Vi mach bao gdm khéi xir Iy va khéi thu phat. Khéi xir Iy c6 thé 1a b xi 1y,
va khéi thu phat c6 thé 1a giao dién I/O, chét, mach, hoic twong tr trén vi mach.
Khdi xtt Iy ¢6 thé thyc thi 1énh méy tinh thyc thi duge duge lwu trit trong khéi
luu trit, sao cho vi mach thuc hiéns phuong phap xt ly tin hiéu dua trén chudi

theo mot trong khia canh thtr hai hodc céc trién khai kha thi cia khia canh thir
8
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hai. Mt cach tity chon, khéi luu trir ¢6 thé 1a khéi Iwu trit (ching han, thanh ghi
hoic by dém) trong vi mach, hodc khéi Iru trit c6 thé 12 khéi huu trit (chang han,
ROM) trong thiét b truyén thong va dugc dit bén ngoai vi mach, loai bd luu trix
tinh khéc (ching han, RAM) ma c6 thé luru trit thong tin tinh va 1énh, hodc twong
tur.

B x1t ly theo khia canh thir tu ¢6 thé 1a CPU, b6 vi x1t 1y, hodc ASIC, hoic
¢6 thé 12 mot hodc nhiéu mach tich hop duoc tao cAu hinh dé diéu khién thuc thi
chuong trinh ctia phurong phéap xur ly tin hiéu dya trén chudi theo mot trong khia
canh thir hai hodc cac trién khai kha thi ctia khia canh th(r hai.

Khia canh thir ndm cua cac phuong an thyc hién sdng ché @& xuit hé théng
truyén thong. Hé théng truyén thong bao g6m thiét bi truyén thong theo khia
canh th ba cua cac phuong an thuc hién sdng ché va thiét bi truyén thong theo
khia canh thir tr cia cac phuong an thuc hién sang ché.

Khia canh th sdu cua cac phuong an thuc hién sang ché dé xuét vat luu trir
may tinh doc duge, dugc tao cAu hinh d8 luu trix 16nh chuong trinh, va khi 1énh
chuong trinh dugc chay trén mdy tinh, mdy tinh c6 thé thyc hién phuong phap
xtr 1y tin hidu dwa trén chudi theo khia canh thir nhét hoic khia canh thi hai cia
cac phuong an thuc hién sdng ché.

Khia canh thir bay cta cac phuong an thuc hién sang ché @ xuit san phdm
chuong trinh méy tinh bao gdm Iénh. Khi san phédm chuong trinh may tinh dugc
chay trén mdy tinh, may tinh c6 thé thuc hién phuong phap xit Iy tin hiéu dya
trén chudi theo khia canh thir nhét hoac khia canh thir hai.

Theo phuong phap xu ly tin hiéu dya trén chudi theo phuong 4an thyc hién
séng ché, thiét bi xur ly tin hiéu dua trén chubi, hé théng truyén thong, vat luu tri
may tinh doc dugc, va san phim chuong trinh mdy tinh theo céc phuong an thuc
hién sang ché, chudi dugc sir dung dé giri tin hiéu trén PUSCH dugc x4c dinh.
Chudi 12 chudi {x,} bao gdm N phan tir, x,, 1a phén tir trong chudi {x,}, va
chudi dugc x4ac dinh {x,} 1a chudi théa man diéu kién dinh trude. Sau do, tin
hiéu thir nhét dugc tao va duoc giri. Bing cach st dung chudi duge xdc dinh, khi
tin hiéu dugc gtri trén PUSCH, d9 phéng mién tn sb chudi tuong dbi tbt co thé

dugc duy tri, va gia tri PAPR tuong d6i thap va twong quan chéo tuong d6i thap
9

9/89



47847

gitta cac chudi c6 thé dugc duy tri, nhd d6 théa man méi trudng tng dung truyén
thong trong d6 tin hiéu dugc g trén PUSCH, déc biét kich ban hé théng NR
hodc kich ban NR tuong tu.

MG ta vin tit cac hinh vé

Fig.11a lvu d6 giri va xir Iy tin hiéu dwa trén chudi theo phuong 4n thue hién
sang ché;

Fig.2 14 Iuu d6 xac dinh chubi {x,} béi thiét bji dau cudi theo phuong 4an
thuc hién sang ché;

Fig.3 13 lwu dd tao va giri tin hiéu thir nhat boi thiét bi dau cudi theo phuong
an thuc hién sang ché;

Fig.4a, Fig.4b, va Fig.4c 1a cac so dd thu dugc, bang cich thyuc hién DET trén
chudi {x,} bao gdm N phén tir, chudi {f,} bao gdm N phan tir trong mién tan
s6 theo phuong an thuc hién sang ché;

Fig.5a va Fig.5b 1a cac so db thé hién viéc chudi {f.} bao gdm N phén tir
trong mién tin sb va thu duge béng cach thyuc hién DFT trén chudi {x,} bao
gdm N phdn tr dugc 4nh xa &én N kénh mang phu theo phwong 4n thuc hién
sang ché;

Fig.6 1a so dd xir Iy tin hiéu thir nhit boi thiét bi mang theo phwong 4n thuc
hién séng ché;

Fig.7a va Fig.7b 1a céc luu db xé4c dinh liéu mién tan sé ctia chudi mién thoi
gian 12 phing theo phuong an thuc hién sang ché;

Fig.8 12 so dd cdu tric cua thiét bi dau cubi theo phuong an thuc hién sing
ché;

Fig.9 1a so dd cAu triic cia thiét bi dau cubi khac theo phuong &n thuc hién
séng ché;

Fig.10 14 so d c4u trtic cia thiét bi mang theo phuong an thyuc hién sang ché;

Fig.11 12 so db cAu triic clia thiét bi mang khac theo phuong 4n thuc hién sang
ché; va

Fig.12 14 so db céu truc ctia hé théng truyén thong theo phuong 4n thuc hién

10
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sang ché.

M0 ta chi tiét sang ché

Céc phuong 4n thuc hién sang ché d& xuit phuong phap xir 1y tin hiéu dua
trén chudi va thiét bi truyén thong. Bing cach xac dinh chudi dugc sir dung dé
giri tin hiéu trén PUSCH, khi tin hiéu dugc giri trén PUSCH, d phing mién tan
sb chudi trong ddi tt c6 thé dugc duy tri, va gia tri PAPR tuong d6i thip va
tuong quan chéo twong dbi thap giita cac chudi co thé dugc duy tri, nhd d6 thoa
man mdi trudng Gng dung truyén thong trong d6 tin hidu dugc giri trén PUSCH,
dic biét kich ban hé théng NR hoic kich ban twong tu NR.

Trong cac phan mo ta cac phuong an thuc hién, cac diém yéu ciu bao ho, va
cac hinh v& di kém cua sang ché, trir khi c6 théng bao khac, “cac” nghia 1 hai
hodc nhidu hon hai. Ngoai ra, dé md ta rd rang cac gidi phap k¥ thuat theo cac
phuong an thuyc hién sdng ché, cac cum tir ching han “thir nhat” va “thtr hai”
duge sir dung theo cic phuong 4n thuc hién sang ché dé phan biét gita cac muc
gidng nhau hosc cic muc twong tir vé co ban ¢6 cac chitc nang va myc dich twong
tur. Cac ngudi ¢ hiéu biét trung binh trong linh vuc c6 thé hiéu ring cac cum tir
chfmg han “thtr nhat” va “thi hai” khong gidi han ) lugng hodc trinh tu thyc thi,
va ring cac cum tir ching han “thir nhat” va “th hai” khong chi bdo khéc biét
cu thé. Ngoai ra, cic cum tir “bao gdm” va “cé” theo cac phuong 4n thuc hién,
cac diém yéu ciu bao ho, va cac hinh vé di kém ctla sang ché khong loai trir.
Chéng han, qué trinh, phuong phép, hé théng, san phém, hodc thiét bi bao gém
chudi cac budc hoic cac modun khong bi gidi han & cac bude hodc cdc modun,
va c6 thé con bao gém cac budc hoac cac modun khong duge liét ké.

Trong hé théng truyén thong, tin hiéu tham chiéu (reference signal, RS)
thuong duge st dung dé tinh toan ma trdn udc tinh kénh, dé giai diéu bién thong
tin dit liéu. Hién tai, trong hé thdng LTE, hé théng 4G, hé thdng 4,5G, hé thdng
5G, va hé théng NR hoic kich ban twong tu NR, khi diéu bién n/2 BPSK c6 thé
dugc str dung cho dang séng DFT-s-OFDM DMRS lién két 1én, DMRS lién két
1én c6 thé st dung chudi dua trén chudi Gold, hodc c6 thé sir dung CGS. Tuy

nhién, khi phuwong tién diéu bién n/2 BPSK dugc st dung cho dang séng DF T-s-
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OFDM DMRS lién két 1én va bod loc duoc st dung, néu chubi dua trén chudi
Gold hoic CGS dugc st dung cho DMRS lién két 1én, va viéc loc khong thé
duge thue hién ding, do phing tin sb ctia chudi twong d6i kém, vén khong tao
thuén lgi udc tinh kénh. Hién tai, chudi ZC c6 thé dugce st dung cho dang song
DFT-s-OFDM DMRS trong NR.

Chudi ZC 14 chudi ma thoa man thudc tinh cua chudi CAZAC, va dugce dinh
nghia vé mit toan hoc nhur sau: Khi d6 dai N ctia chudi ZC 12 s6 chin: x,(n) =

.u1rn2

e W 0<n<N : hodc khi d dai N cta chudi ZC 1a s6 1¢, x,(n) =

unn(n+1)

e 7=~ ,0<n<N- Chukycuia chudi ZC 1a d6 dai cta chubdi ZC, va chudi

ZC théa an thudc tinh d6i xtng tAm. Ngoai ra, chudi ZC ¢6 tu twong quan tdt va
twrong quan chéo. Hé s tu trong quan ctia chudi ZC 1a N ¢ diém bat dau, cac
diém khac déu 12 0, va hé s tuong quan chéo c6 cac gde khac nhau x4p xi bang
N . Tuy nhién, khi phuong tién diéu bién n/2 BPSK dugc sir dung cho dang
séng DFT-s-OFDM DMRS lién két 1én, viéc st dung chudi ZC c6 thé khién
PAPR ciia DMRS cao hon PAPR truyén dit liéu. Két qua 13, gdy ra phét ngoai
bing va ton hao tin hiéu trong bing cla tin hiéu chi1, va anh hudng hiéu ning
udc tinh kénh, hodc gii han phu séng lién két 1én.

Dé dam bao ring trong hé thdng LTE, hé théng 4G, hé théng 4,5G, hé théng
5G, hé théng NR, hoéc kich ban tuong tuy NR, va tham chi hé théng truyén thong
ho#ic mdi trudng tng dung truyén thong khac ma cé yéu ciu cao hon, chudi dugce
sir dung cho DMRS ctia PDSCH c¢6 thé duy tri d6 phing mién tan sd chudi tuong
d6i tbt khi tin hidu dugc giri trén PDSCH. Ngoai ra, gia tri PAPR tuong dbi thap
va twong quan chéo tuong ddi thap giita cac chudi duge duy tri. Cac phuong 4n
thue hién sang ché dé xuit qua trinh trién khai cu thé xtr ly tin hiéu dya trén
chudi. Cac phan mé ta chi tiét dugc néu bang cach sir dung cac phuong 4n thuc
hién sau.

Theo céc phuong an thuc hién sang ché, xir Iy tin hiéu dwa trén chudi chii yéu
dugc mo ta tir khia canh cda phia b6 nhén va phia bd truyén trong hé thdng truyén
thong hoic méi trudng tmg dung truyén thong. Phia bd nhan c6 thé 13 thiét b

mang, va phia bd truyén c6 thé 1a thiét bi dau cudi. Theo cach khac, phia bd nhén
12
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c6 thé 13 thiét bi ddu cudi, va phia bd truyén co6 thé 1a phia mang. Theo céc
phurong an thuc hién sau, vi du trong 46 phia by nhén la thiét bi mang va phia bd
truyén 12 thiét bi dau cudi dugc sir dung d mé ta, nhung sang ché khong bi giGi
han & do.

Thiét bi d4u cudi theo cdc phuong an thuc hién sang ché c6 thé 1a thiét bi
ngudi dung (user equipment, UE). UE c¢6 thé 12 thiét bj hiru tuyén hoic thiét bi
khong déy. Thiét bj khong day c6 thé 14 thiét bi cam tay c6 chirc ning két ndi
khong déy, hodc thiét bi xtr Iy khac duoc két ndi v6i modem khong ddy, hoic
thiét bi diu cudi di dong ma truyén thong v6i mot hodc nhidu mang 151 bang cach
sir dung mang truy nhép vo tuyén (radio access network, RAN). Chang han, thiét
bi d4u cudi khong day c6 thé 1a dién thoai di dong, méy tinh, may tinh bang, thiét
bi hd trg sb ca nhan (personal digital assistant, PDA), thiét bi internet di dong
(mobile internet device, MID), thiét bi deo duoc, may doc séch, hodc tuong tu.
Trong vi du khéc, thiét bi dau cudi khong day ciing c6 thé 14 thiét bi mang di
duoc, bo tii, cAm tay, cai sin trong may tinh, hoic di dong cai trong xe. Trong
vi du khéc nita, thiét bi diu cubi khong day c6 thé tram di dong hodc diém truy
nhap (access point, AP).

Thiét bi mang theo c4c phuong an thuc hién sang ché cé thé 1a tram co s0.
Tram co s& c¢6 thé bao gé)m tram co s& 16n, tram co s& nhd, nut chuyén tiép, AP,
bd diéu khién tram co s, diém truyén, diém nhéan, va tuong tu ¢ cac dang khac
nhau. Trong c4c hé théng trong d6 cc cong nghé truy nhap vo tuyén khac nhau
dugc st dung, cac tén cu thé cta tram co s& c6 thé 1a khac nhau.

Fig.1 1a luu d phuong phép xir Iy tin hiéu dua trén chudi theo phuong 4n
thue hién sang ché. Phuong phap bao gdm cac budc sau.

S101. Thiét bi d4u cudi x4c dinh chudi {x,} bao gdm N phén ti.

Mot cach tuy chon, S101 co thé duoc thyc hién nhu sau: Sau khi truy nhap
mang, thiét bi diu cudi xac dinh chudi {x,} bao gdm N phan tir. Theo cich khac,

khi thiét bi dau cudi truy nhap mang, thiét bi mang xac dinh chudi {b,,} va tao
c4u hinh chudi {b,,} cho thiét bi du cubi, va thiét bi diu cudi xac dinh, dva trén
chudi {b,,}, chudi {x,} bao gdm N phan tir, trong d6 N 1 s6 nguyén duong 16n
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hon 1.

Trong khi trién khai cu thé, x,, 1a phin tir trong chudi {x,},va b, 1aphin
tir trong chudi {8,}. Chudi dugc xéc dinh {x,} 13 chudi théa man didu kién dinh
trude. Didu kién dinh truée 1a: x,, = A - b, - j", trong d6

n 13 sd nguyén, gié tri ciia n ndm trong khoang tir 0 &én N-1, N 14 sb nguyén
duong 16n hon 1, A 1a sé phtrc khac 0, j=+—=1phintk b, =u-(1-2-s,),
va u la sb phtrc khac 0.

Luu ¥ ring, trong qua trinh tinh todn, mdt cach tiy chon, gi4 tri ciia u khong
phai 14 hing sb. Trong khi trién khai cu thé, gia tri cla u 14 tuong tu cho tit ca
céc phan tir trong ciing chudi dang duge chon. Gia tri ciia u ¢6 thé khac nhau cho
céc phan tir trong cdc chudi khac nhau.

Chudi {sn} bao gém phﬁn tor s, la chudi trong tap hop chudi thir nhét hodc
chudi tirong duong ctia chudi trong tap hop chudi thir nhét.

Theo phuong an thyc hién kha thi, khi N =18, viéc tinh todn ¢ thé dugc thuc
hién dya vao diéu kién dinh trude néu trén, va hoat dong twong g dugc thuc
hién.

Theo phong 4n thuc hién kha thi khéc, khi N =18, diéu kién dinh truGe c6 thé
theo cach khac 1a: X, = Y(nirmymoans trong d6 M€ {0,1,2,...,N—- 1}, y, =
A - b, - j™ nlasb nguyén, gi tri ctia n nim trong khoang tir 0 &n N-1, N 1a sé
nguyén duong 16n hon 1, A 1a sb phtc khac 0, j = /=1, phan tir b, = u -
(1—2-s,),ulasb phickhac 0, va (n+M)modN 1 chi s dudi cia V.

Luu y ring, trong qua trinh tinh todn, mét cach tuy chon, gia tri ciia u khong
phai 12 hing s6. Trong khi trién khai cu thé, gi tri cia u 13 giéng nhau ddi véi
tat ca cAc phan tir trong cing chudi dang dugce chon. Gid tri ctia u ¢6 thé khac
nhau cho tit ca cac phin tir trong cac chudi khac nhau.

Chudi {s,} bao gbm phan tir s, la chudi trong tap hop chudi thi ba.

Ngoai ra, theo phuong an thuc hién kha thi khac, khi N =12, va/hodc khi N
=18, vahogc khi N =24, diéu kién dinh trude ¢6 thé con 1a: X, = Ynta0 moans

trong d6 M €{0,1,2,...,N—1}, y, = A - b, - j*™°%2, gi4 tri c(a n nim trong
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khoang tir 0 dén N-1, A 1a s6 phuc khac 0, j=+-1, phin tir b, =u-
(1—2-s,),ulasbphiuckhic0,va (n+M)modN 1 chi sé duéictia V.

Tép hop ctia mot hodc nhiéu chudi {s,} bao gbm phan tir s, bao gdm it
nhét mot chudi trong tap hop chudi thir nam.

Luuy réng, trong qua trinh tinh toan, mot cach tiy chon, gia tri ciia u khong
phai 12 hiang sé. Trong khi trién khai cu thé, gi4 tri ctiau 14 gidng nhau cho tit ca
cac phan tir trong cting chudi dang dugc chon. Gia tri clia u ¢6 thé khac nhau cho
cac phén tir trong cac chudi khac nhau.

Chubdi {Sn} bao gE‘)m phén tr s, la chuc:)ivtrong tap hop chudi thiz ba.

Trong vi du khéc thi, khi d6 dai chudi cuia tip hop chudi thir nhét bang 12,
tre 13, khi N =12, mot sé hoic tit ca cac chudi trong tap hop chudi 1 trong tap
hop chudi thir nhat dugc bao gdm, va cac chudi trong tap hop chudi 1 bao gdm
61 chudi sau. Khi loc mién thoi gian dugc thuc hién trén cac chudi {x,} tuong
{mg véi cac chudi nay va cac chudi trong dwong ciia cac chudi nay thu duge sau
khi diéu bién n/2 BPSK, va hé s loc 14 [0.1, 1, 0,1], PAPR nhé hon 3,05 dB; khi
hé s6 loc 1a [0,16, 1, 0,16], PAPR nhé hon 2,52 dB; khi hé s6 loc 1a [0,22, 1,
0,22], PAPR nho hon 1,95 dB; hoic khi hé sé loc 13 [0,28, 1, 0,28], PAPR nho
hon 1,50 dB. Ngoai ra, khi cong sudt chuin hoa 16n nhét thir nhét cia chudi mién
tin sb tuong tmg v6i {x,} nho hon 4 dB, va cong suét chuén hoa nho nhét the
nhit 16n hon —4 dB, d6 phing mién tdn sb cta chudi twong tmg {x,,} 14 t5t hon:
{1,0,0,0,0,0,0,0,1,0,1,1}; {1,0,0,0,0,0,0,0,1,1,1,0}; {1,0,0,0,0,0,0,1,0,1,0,1};
{1,0,0,0,0,0,0,1,1,0,1,0}; {1,0,0,0,0,0,1,0,0,0,1,0}; {1,0,0,0,0,0,1,0,1,0,0,0};
{1,0,0,0,0,1,0,0,1,0,1,0}; {1,0,0,0,0,1,0,0,1,0,1,1}; {1,0,0,0,0,1,0,1,0,0,0,1};
{1,0,0,0,0,1,0,1,0,1,0,0}; {1,0,0,0,0,1,0,1,1,0,1,1}; {1,0,0,0,0,1,0,1,1,1,0,1};
{1,0,0,0,0,1,1,0,0,0,1,0}; {1,0,0,0,0,1,1,0,1,0,1,1}; {1,0,0,0,0,1,1,0,1,1,1,0};
{1,0,0,0,0,1,1,1,0,1,0,0}; {1,0,0,0,0,1,1,1,0,1,0,1}; {1,0,0,0,0,1,1,1,0,1,1,0};
{1,0,0,1,0,0,0,0,0,1,0,1}; {1,0,0,1,0,0,0,0,0,1,1,0}; {1,0,0,1,0,0,0,1,0,0,1,1};
{1,0,0,1,0,0,0,1,0,1,1,1}; {1,0,0,1,0,0,0,1,1,1,1,0}; {1,0,0,1,0,1,0,0,0,0,0,1};
{1,0,0,1,0,1,0,0,0,1,1,1}; {1,0,0,1,0,1,0,0,1,1,1,1}; {1,0,0,1,0,1,0,1,1,1,1,1};
{1,0,0,1,0,1,1,0,0,0,0,0}; {1,0,0,1,0,1,1,0,1,1,1,1}; {1,0,0,1,0,1,1,1,1,0,0,0};
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{1,0,0,1,0,1,1,1,1,0,0,1}; {1,0,0,1,0,1,1,1,1,1,0,1}; {1,0,0,1,1,0,0,0,0,0,1,0};
{1,0,0,1,1,0,0,0,0,1,0,1}; {1,0,0,1,1,0,1,0,0,0,0,0}; {1,0,0,1,1,0,1,0,0,0,0,1};
{1,0,0,1,1,0,1,0,1,1,1,1}; {1,0,0,1,1,0,1,1,1,1,1,0}; {1,0,0,1,1,1,0,1,0,1,1,1};
{1,0,0,1,1,1,1,0,0,0,1,0}; {1,0,0,1,1,1,1,0,1,0,0,0}; {1,0,0,1,1,1,1,0,1,0,0,1};
{1,0,0,1,1,1,1,0,1,0,1,1}; {1,0,0,1,1,1,1,1,0,1,0,1}; {1,0,0,1,1,1,1,1,0,1,1,0};
{1,0,0,1,1,1,1,1,1,0,1,0}; {1,1,0,0,0,0,0,1,1,0,1,0}; {1,1,0,0,0,1,0,0,0,0,1,0};
{1,1,0,0,0,1,0,0,0,1,1,0}; {1,1,0,0,0,1,0,1,1,0,1,1}; {1,1,0,0,0,1,0,1,1,1,1,1};
{1,1,0,0,1,0,0,1,1,1,0,1}; {1,1,0,0,1,0,1,1,1,1,0,1}; {1,1,0,1,0,0,0,0,1,0,0,0};
{1,1,0,1,0,0,0,1,1,1,1,0}; {1,1,0,1,0,0,0,1,1,1,1,1}; {1,1,0,1,0,0,1,1,1,0,1,1};
{1,1,0,1,0,1,0,1,1,0,1,1}; {1,1,0,1,0,1,0,1,1,1,1,0}; {1,1,0,1,0,1,1,1,0,1,1,1};
{1,1,0,1,0,1,1,1,1,1,0,1}.

Céc chudi trong tﬁp hop chudi 1 con bao gom tam chudi sau. Khi loc mién
thoi gian duoc thyc hién trén cac chudi {x,} twong ting véi céc chudi nay va
cac chudi trong duong cla cac chubi nay thu dugc sau khi didu bién n/2 BPSK,
va hé s6 loc 14 [0,28, 1, 0,28], PAPR nho hon 1,50 dB. Ngoai ra, khi cong suit
chuén héa 16n nhét thi nhit ciia chudi mién tan sb twong tng v6i {x,,} nhé hon
4 dB, va cong sudt chudn héa nhé nhét thir nhét 16n hon —4 dB, d6 phing mién
tin sb cua chudi tuong tng {x,,} 1a tét hon:

{1,0,0,0,0,1,0,0,0,1,0,1}; {1,0,0,0,0,1,0,0,1,1,1,0}; {1,0,0,0,0,1,0,1,1,1,0,0};
{I,0,0,0,0,l,1,0,1,0,0,0}; {1,0,0,1,0,1,1,1,0,1,1,1}; {1,0,0,1,1,1,1,0,1,1,1,0};
{1,1,0,0,0,1,0,1,1,1,1,0}; {1,1,0,1,0,0,0,1,1,0,1,1}.

Trong vi du kha thi, khi d6 dai chudi ctia tap hop chudi thir nhit bing 24, tirc
13, khi N =24, mét s hoic tt ca cac chudi trong tap hop chudi 2 trong tip hop
chudi thtr nhit dugc bao gbém, va tdp hop chudi 2 bao gdm 194 chudi sau. Khi
loc mién thoi gian dugc thuc hién trén cac chudi {x,} twong tng véi cac chudi
nay va cac chudi twong dwong ctia cac chudi nay thu dugc sau khi didu bién n/2
BPSK, va hé s6 loc 14 [0,1, 1, 0,1], PAPR nhé hon 3,17 dB; khi hé sé loc 14 [0,16,
1, 0,16], PAPR nho hon 2,58 dB; khi hé s6 loc 1 [0,22, 1, 0,22], PAPR nhé hon
1,94 dB; hoac khi hé sb loc 1a [0,28, 1, 0,28], PAPR nho hon 1,39 dB. Ngoai ra,

khi cong suat chuan hoa 16n nhat thtr nhat cia chuoi mién tan so tuong ung véi
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{x,,} nhohon 1,5 dB, va céng suat chuin héa nhé nhat thir nhit 16n hon —1,5 dB,
d6 phing mién tan sé cua chudi twong tng {x,,} 1a tot hon:
{1,0,0,0,0,1,0,0,1,0,0,0,1,0,1,0,0,0,0,1,1,0,1,1};
{1,0,0,0,0,1,0,0,1,0,0,0,1,0,1,0,0,0,1,1,1,1,0,0};
{1,0,0,0,0,1,0,0,1,1,1,1,0,0,0,1,0,1,0,0,0,1,0,0};
{1,0,0,0,0,1,0,1,0,0,0,1,0,0,1,0,0,0,0,1,1,1,0,1};
{1,0,0,0,0,1,0,1,0,0,0,1,0,0,1,0,0,0,1,1,1,1,0,1};
{1,0,0,0,0,1,0,1,0,0,0,1,0,0,1,1,1,1,0,1,1,0,1,1};
{1,0,0,0,0,1,1,1,0,1,1,0,1,1,1,0,1,0,1,1,1,1,0,0};
{1,0,0,0,0,1,1,1,0,1,1,0,1,1,1,1,0,0,1,0,0,0,1,0};
{1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,1,1,0,1,0,0,0,1,1};
{1,0,0,1,0,0,0,0,0,0,1,0,1,1,0,0,0,1,1,1,0,1,0,1};
{1,0,0,1,0,0,0,0,0,1,0,0,0,1,1,1,0,1,0,0,0,1,1,0};
{1,0,0,1,0,0,0,0,0,1,0,0,0,1,1,1,0,1,0,0,1,0,1,1};
{1,0,0,1,0,0,0,0,0,1,0,1,0,0,1,1,0,0,0,0,1,0,1,1};
{1,0,0,1,0,0,0,0,0,1,0,1,1,1,0,0,1,0,1,0,0,0,0,1};
(1,0,0,1,0,0,0,0,0,1,1,0,0,0,1,0,1,0,1,1,1,1,0,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,0,0,0,1,0,0,1,1,0,1,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,0,1,0,1,0,1,1,1,1,0,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,0,1,1,0,1,0,0,0,0,1};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,0,1,1,0,1,1,1,0,0,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,0,0,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,0,1,1,1,0,0,0,1,0};
{1,0,0,1,0,0,0,0,0,1,1,1,1,0,1,0,0,1,1,0,0,0,1,0};
{1,0,0,1,0,0,0,0,1,0,0,0,0,1,1,0,1,0,0,0,1,0,1,1};
{1,0,0,1,0,0,0,0,1,0,1,0,0,0,1,1,0,0,1,0,1,1,1,1};
{1,0,0,1,0,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,0,0,0,1};
{1,0,0,1,0,0,0,0,1,0,1,1,0,0,1,1,1,1,1,0,1,0,1,1};
{1,0,0,1,0,0,0,0,1,1,1,0,1,0,1,1,1,1,0,0,1,0,0,0};
{1,0,0,1,0,0,0,0,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,0};

{1,0,0,1,0,0,0,0,1,1,1,1,0,1,1,0,1,1,1,0,1,0,1,1};
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{1,0,0,1,0,0,0,1,0,0,1,0,1,0,0,0,1,0,0,0,0,1,1,1};
{1,0,0,1,0,0,0,1,0,0,1,0,1,0,1,1,1,1,1,0,0,1,1,1};
{1,0,0,1,0,0,0,1,0,0,1,1,1,1,0,0,0,0,1,0,0,0,1,0}:
{1,0,0,1,0,0,0,1,0,0,1,1,1,1,0,0,1,1,1,1,1,0,1,0}:
{1,0,0,1,0,0,0,1,0,0,1,1,1,1,0,1,0,1,1,1,0,0,0,0}:
{1,0,0,1,0,0,0,1,0,1,0,0,0,0,1,1,0,1,1,1,1,0,0,0};
{1,0,0,1,0,0,0,1,0,1,0,0,0,1,1,0,1,1,1,1,0,0,0,0};
{1,0,0,1,0,0,0,1,0,1,1,1,1,1,0,0,1,1,0,0,0,0,1,0}:
{1,0,0,1,0,0,0,1,1,0,0,0,0,0,1,0,1,1,1,1,0,1,0,1};
{1,0,0,1,0,0,0,1,1,1,0,1,0,1,1,0,1,1,1,0,0,0,0,0};
{1,0,0,1,0,0,0,1,1,1,0,1,0,1,1,0,1,1,1,1,1,0,0,0}:
{1,0,0,1,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,0,0,0,0,0;
{1,0,0,1,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,0,0,0,1,0}:
{1,0,0,1,0,0,0,1,1,1,1,0,1,0,1,1,1,0,1,1,0,0,0,0}:
{1,0,0,1,0,0,0,1,1,1,1,1,0,1,0,0,1,1,0,0,0,0,1,0};
{1,0,0,1,0,0,0,1,1,1,1,1,0,1,1,0,1,0,1,1,1,0,0,0};
{1,0,0,1,0,0,0,1,1,1,1,1,0,1,1,0,1,1,1,0,0,0,1,0};
{1,0,0,1,0,0,1,0,1,0,0,0,1,1,0,0,0,1,0,1,1,1,1,1};
{1,0,0,1,0,0,1,0,1,0,0,0,1,1,1,1,1,1,0,0,1,1,1,0};
{1,0,0,1,0,0,1,0,1,0,1,0,0,0,0,0,0,1,1,0,0,1,1,1};
{1,0,0,1,0,0,1,0,1,1,1,0,0,1,1,1,1,1,1,0,0,0,1,0};
{1,0,0,1,0,0,1,1,1,1,0,0,0,0,1,0,0,0,0,1,0,1,0,1};
{1,0,0,1,0,0,1,1,1,1,0,0,1,1,0,0,0,0,0,0,1,0,1,0};
{1,0,0,1,0,0,1,1,1,1,0,1,0,1,0,0,0,1,1,0,0,0,0,0}:
{1,0,0,1,0,0,1,1,1,1,0,1,0,1,0,0,1,1,1,0,0,0,0,0};
{1,0,0,1,0,0,1,1,1,1,1,1,0,1,0,0,0,1,1,0,0,0,1,0};
{1,0,0,1,0,0,1,1,1,1,1,1,0,1,0,0,1,1,1,0,0,0,1,0;
{1,0,0,1,0,1,0,0,0,0,0,0,1,0,0,1,1,1,0,0,0,1,0,1};
{1,0,0,1,0,1,0,0,0,0,0,1,0,0,1,1,1,0,1,0,0,0,0,1};
£1,0,0,1,0,1,0,0,0,0,1,0,0,0,1,1,1,1,1,0,1,0,0,1};

{ 1)0)09 1 303 ]' 9030909031709091313090305 1 909131’ 1 5]' };
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{1,0,0,1,0,1,0,0,0,0,1,0,1,1,1,1,1,0,0,1,1,1,0,1};
{1,0,0,1,0,1,0,0,0,0,1,1,0,0,1,0,1,1,1,1,1,0,0,0 } ;
{1,0,0,1,0,1,0,0,0,0,1,1,0,0,1,1,1,1,1,0,1,0,0,0};
{1,0,0,1,0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,1,0,0,1,1};
{1,0,0,1,0,1,0,0,0,1,1,0,0,1,0,1,1,1,1,0,0,0,0,0};
{1,0,0,1,0,1,0,0,0,1,1,1,0,0,1,0,1,1,1,1,1,1,0,0};
{1,0,0,1,0,1,0,0,0,1,1,1,0,0,1,0,1,1,1,1,1,1,0,1};
{1,0,0,1,0,1,0,0,0,1,1,1,0,1,1,0,1,1,1,0,0,0,0,0};
{1,0,0,1,0,1,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,0,0,0 };
{1,0,0,1,0,1,0,0,0,1,1,1,1,1,0,1,1,0,0,1,1,1,1,0};
{1,0,0,1,0,1,0,0,0,1,1,1,1,1,0,1,1,0,1,1,1,0,0,0};
{1,0,0,1,0,1,0,1,1,0,0,0,0,0,1,0,0,0,0,1,1,1,0,1};
{1,0,0,1,0,1,0,1,1,0,0,0,0,0,1,0,0,0,1,1,1,1,0,1};
{1,0,0,1,0,1,0,1,1,0,0,1,0,0,0,0,1,1,1,0,0,0,0,0};
{1,0,0,1,0,1,0,1,1,0,0,1,0,0,0,0,1,1,1,0,1,1,1,1};
{1,0,0,1,0,1,0,1,1,0,0,1,0,0,0,1,1,1,1,0,1,1,1,1};
{1,0,0,1,0,1,0,1,1,0,1,1,1,1,1,0,0,0,1,1,1,1,0,1};
{1,0,0,1,0,1,0,1,1,1,1,0,0,1,1,0,1,0,0,0,0,0,0,1};
{1,0,0,1,0,1,0,1,1,1,1,0,1,1,1,1,0,0,0,0,1,1,0,1};
{1,0,0,1,0,1,1,0,0,0,1,0,1,1,1,0,0,0,1,0,0,0,0,0};
{1,0,0,1,0,1,1,0,0,0,1,1,0,0,0,0,0,0,1,0,1,1,1,0};
{1,0,0,1,0,1,1,0,1,0,0,0,1,0,1,1,1,1,1,1,0,0,1,1};
{1,0,0,1,0,1,1,0,1,1,1,1,1,0,1,1,1,0,0,0,1,0,1,1};
{1,0,0,1,0,1,1,1,0,0,0,1,0,0,0,0,0,1,0,0,1,1,1,0};
{1,0,0,1,0,1,1,1,0,0,0,1,1,0,1,1,1,1,1,1,0,1,0,1};
{1,0,0,1,0,1,1,1,0,1,0,0,0,0,0,0,1,1,0,0,0,1,1,0};
{1,0,0,1,0,1,1,1,0,1,0,0,0,1,1,0,1,1,1,1,0,1,1,1};
{1,0,0,1,0,1,1,1,0,1,0,1,1,0,0,0,1,1,0,1,1,1,1,1};
{1,0,0,1,0,1,1,1,1,0,0,1,1,0,1,1,1,1,1,0,0,0,1,0 };
{1,0,0,1,0,1,1,1,1,0,1,1,0,0,0,1,0,1,0,0,0,0,0,1};

{1,0,0,1,0,1,1,1,1,1,0,0,0,1,0,0,0,0,1,0,1,0,0,1};
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{1,0,0,1,0,1,1,1,1,1,1,0,0,1,1,0,1,0,1,0,0,0,0,1};
{1,0,0,1,1,0,0,0,0,1,0,1,0,0,1,1,1,0,1,0,0,0,0,0};
{1,0,0,1,1,0,0,0,0,1,0,1,1,0,1,0,1,1,1,0,0,0,0,0};
{1,0,0,1,1,0,0,0,1,0,1,0,0,0,0,1,0,0,1,1,1,1,1,0};
{1,0,0,1,1,0,1,0,0,0,0,0,1,1,1,0,1,1,1,1,0,1,0,1};
{1,0,0,1,1,0,1,0,0,0,0,1,0,0,1,1,1,0,1,0,1,1,1,1};
{1,0,0,1,1,0,1,0,0,0,0,1,1,1,1,1,0,1,1,0,1,0,1,1};
{1,0,0,1,1,0,1,0,1,0,0,0,0,1,0,0,0,0,1,1,1,1,0,0};
{1,0,0,1,1,0,1,0,1,1,1,1,0,1,0,0,0,0,0,1,1,0,0,0};
{1,0,0,1,1,0,1,0,1,1,1,1,0,1,1,1,0,0,0,0,0,1,0,1};
{1,0,0,1,1,0,1,0,1,1,1,1,1,1,0,1,1,0,0,0,1,1,1,0};
{1,0,0,1,1,0,1,1,1,0,0,0,0,1,0,0,0,0,0,1,1,0,1,0};
{1,0,0,1,1,0,1,1,1,1,0,0,0,1,0,0,0,0,0,1,1,0,1,0};
{1,0,0,1,1,0,1,1,1,1,0,0,0,1,1,1,1,1,0,1,1,0,1,0};
{1,0,0,1,1,0,1,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,1,1};
{1,0,0,1,1,0,1,1,1,1,1,1,0,1,0,0,1,1,1,0,0,0,1,0};
{1,0,0,1,1,1,0,0,1,0,0,0,0,0,0,1,1,0,1,0,0,0,1,0};
{1,0,0,1,1,1,0,0,1,1,1,1,1,1,0,1,0,0,0,1,0,1,1,0};
{1,0,0,1,1,1,0,1,0,0,0,0,0,1,1,0,1,0,1,1,1,1,0,1};
{1,0,0,1,1,1,0,1,0,0,0,1,0,1,1,0,0,0,0,1,0,0,0,0};
{1,0,0,1,1,1,0,1,0,0,0,1,1,1,0,1,1,1,1,1,0,1,1,0};
{1,0,0,1,1,1,0,1,0,1,1,0,1,1,0,0,0,0,0,0,1,0,1,1};
{1,0,0,1,1,1,0,1,0,1,1,0,1,1,1,1,1,0,0,0,0,1,0,1};
{1,0,0,1,1,1,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0,0,0,0};
{1,0,0,1,1,1,0,1,0,1,1,1,1,0,1,1,0,0,0,0,0,1,0,1};
{1,0,0,1,1,1,1,0,1,0,1,0,0,1,1,0,0,0,0,0,0,1,0,1};
{1,0,0,1,1,1,1,0,1,1,1,1,0,1,1,0,0,0,1,0,1,1,1,0};
{1,0,0,1,1,1,1,1,0,1,0,0,0,0,1,0,1,0,0,1,1,0,1,1};
{1,0,0,1,1,1,1,1,0,1,1,0,1,1,0,0,0,0,1,0,1,0,1,1};
{1,0,0,1,1,1,1,1,0,1,1,1,0,0,0,0,1,0,0,1,1,0,1,0};

{1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1,0,1,0};
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{1,0,0,1,1,1,1,1,1,0,1,0,0,1,1,0,0,0,0,1,0,1,0,1};
{1,1,0,0,0,0,0,0,0,1,0,1,0,1,1,0,0,1,1,0,1,0,0,1};
{1,1,0,0,0,0,0,0,1,0,1,0,0,1,1,0,1,0,0,1,1,1,0,1};
{1,1,0,0,0,0,0,0,1,0,1,1,0,0,0,1,1,1,0,1,0,1,1,0};
{1,1,0,0,0,0,0,0,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,0};
{1,1,0,0,0,0,0,0,1,1,0,0,0,1,0,1,1,0,1,1,0,1,0,1};
{1,1,0,0,0,0,0,0,1,1,0,0,0,1,0,1,1,0,1,1,1,0,1,0};
{1,1,0,0,0,0,0,0,1,1,0,1,0,1,1,1,0,1,0,0,1,0,0,0};
{1,1,0,0,0,0,0,0,1,1,0,1,0,1,1,1,0,1,1,0,1,0,0,0};
{1,1,0,0,0,0,0,0,1,1,1,0,1,0,1,1,0,1,1,0,1,0,0,0};
{1,1,0,0,0,0,0,1,0,0,0,0,1,1,0,1,0,1,0,0,0,1,1,0};
{1,1,0,0,0,0,0,1,0,0,0,1,0,1,1,0,1,0,0,1,1,1,0,1};
{1,1,0,0,0,0,0,1,0,0,1,1,0,1,1,1,1,0,1,0,1,0,0,1};
{1,1,0,0,0,0,0,1,0,1,0,0,0,1,1,0,1,1,1,1,0,1,0,0};
{1,1,0,0,0,0,0,1,0,1,0,1,1,1,0,0,1,0,0,1,0,0,0,0};
{1,1,0,0,0,0,0,1,0,1,1,0,0,1,1,1,1,0,1,0,1,1,0,1};
{1,1,0,0,0,0,0,1,0,1,1,1,0,1,1,0,1,0,1,1,1,1,0,0};
{1,1,0,0,0,0,1,0,0,0,0,0,1,1,0,1,1,0,0,0,1,0,1,0};
{1,1,0,0,0,0,1,0,0,1,0,0,1,1,1,0,1,0,1,0,0,0,0,0};
{1,1,0,0,0,0,1,0,1,0,1,1,0,0,0,1,1,1,1,1,0,1,1,0};
{1,1,0,0,0,0,1,1,0,1,1,1,1,0,1,1,0,1,1,1,0,1,0,1};
{1,1,0,0,0,0,1,1,1,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0};
{1,1,0,0,0,0,1,1,1,1,0,1,1,1,1,0,1,0,1,0,0,1,1,0};
{1,1,0,0,0,1,0,0,0,0,0,1,0,1,1,0,0,0,1,0,0,1,0,1};
{1,1,0,0,0,1,0,0,0,0,0,1,0,1,1,0,0,0,1,0,1,1,0,1};
{1,1,0,0,0,1,0,0,0,0,0,1,0,1,1,0,1,1,1,0,0,0,1,0};
{1,1,0,0,0,1,0,0,0,1,1,0,1,0,0,0,0,0,1,0,0,1,0,1};
{1,1,0,0,0,1,0,0,0,1,1,0,1,0,0,1,0,1,1,1,0,1,1,1};
{1,1,0,0,0,1,0,0,0,1,1,0,1,0,0,1,1,0,1,0,1,1,1,1};
{1,1,0,0,0,1,0,0,0,1,1,1,0,1,0,0,1,0,0,0,0,0,1,0};

{131307070913030909]'919151)120’191919051)020’170};
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{1,1,0,0,0,1,0,0,0,1,1,1,1,1,1,0,1,0,1,1,0,0,1,0};
{1,1,0,0,0,1,0,0,1,0,1,1,1,0,0,1,0,1,1,1,1,1,0,1};
{1,1,0,0,0,1,0,0,1,0,1,1,1,1,1,0,1,1,1,0,0,1,0,1};
{1,1,0,0,0,1,0,1,0,1,1,1,1,1,0,0,1,1,1,1,0,1,1,0};
{1,1,0,0,0,1,0,1,1,0,1,0,0,0,1,1,0,1,1,1,1,1,0,1};
{1,1,0,0,0,1,0,1,1,0,1,0,0,0,1,1,1,0,1,1,1,1,1,0};
{1,1,0,0,0,1,0,1,1,0,1,1,1,0,0,1,0,1,1,1,1,1,0,1};
{1,1,0,0,0,1,0,1,1,0,1,1,1,1,1,0,1,0,0,1,1,1,0,1};
{1,1,0,0,0,1,0,1,1,1,1,0,0,1,1,0,1,0,1,1,1,1,1,0};
{1,1,0,0,0,1,0,1,1,1,1,1,0,1,1,0,0,1,1,1,1,0,1,0};
{1,1,0,0,0,1,1,0,1,0,0,0,0,0,0,1,0,0,1,1,0,1,0,1};
{1,1,0,0,0,1,1,0,1,0,0,0,0,0,0,1,1,0,1,1,0,1,0,1};
{1,1,0,0,0,1,1,0,1,0,0,1,1,0,0,1,0,1,0,1,1,1,1,1};
{1,1,0,0,0,1,1,0,1,0,1,0,0,0,0,1,0,0,1,1,0,1,1,1};
{1,1,0,0,0,1,1,0,1,0,1,0,0,0,0,1,1,0,1,1,0,1,1,1};
{1,1,0,0,0,1,1,1,1,1,0,1,1,0,0,1,0,0,0,0,1,0,1,0};
{1,1,0,0,0,1,1,1,1,1,1,1,0,1,0,1,0,0,1,1,0,0,1,0};
{1,1,0,0,1,0,0,0,0,0,1,1,1,0,0,1,0,1,0,1,1,1,1,0};
{1,1,0,0,1,0,0,1,1,1,0,1,0,1,0,0,1,1,1,1,0,1,1,1};
{1,1,0,0,1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,1,0,1,0,1};
{1,1,0,0,1,0,1,0,0,0,0,0,0,1,1,1,0,1,1,1,0,0,1,0};
{1,1,0,0,1,0,1,0,0,0,1,0,0,1,0,1,1,1,0,0,1,1,1,1};
{1,1,0,0,1,0,1,0,0,0,1,0,1,1,0,1,1,1,0,0,1,1,1,1};
{1,1,0,0,1,0,1,1,0,0,1,1,0,1,0,1,0,0,0,0,0,0,0,1};
{1,1,0,0,1,0,1,1,0,1,0,0,0,1,0,0,0,0,0,1,1,1,0,1};
{1,1,0,0,1,0,1,1,1,1,1,0,1,1,0,1,0,0,0,1,1,1,0,1};
{1,1,0,0,1,1,0,1,0,0,0,0,0,1,1,0,1,1,1,1,0,1,0,1};
{1,1,0,0,1,1,0,1,0,0,0,0,0,1,1,1,0,1,1,0,1,0,1,1};
{1,1,0,0,1,1,0,1,1,1,1,1,0,1,0,0,0,1,1,0,1,0,1,1};
{1,1,0,0,1,1,1,0,1,0,0,1,0,0,0,1,0,1,0,0,1,1,1,1};

{1913050519]"1’0519031)090309031’150’]"1509]‘3]‘.’1};
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{1,1,0,0,1,1,1,0,1,1,0,1,0,0,0,1,0,1,0,0,1,1,1,1};
{1,1,0,0,1,1,1,1,0,1,0,0,0,1,1,0,1,1,1,1,1,0,1,0};
{1,1,0,0,1,1,1,1,0,1,0,1,1,0,1,1,1,0,1,0,0,0,0,0};
{1,1,0,0,1,1,1,1,1,0,1,0,1,0,0,0,1,1,0,1,1,0,1,1};
{1,1,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,1,1,1,0};
{1,1,0,1,0,0,0,0,0,1,0,0,0,1,1,1,0,1,0,0,1,0,0,0};
{1,1,0,1,0,0,0,0,0,1,0,0,0,1,1,1,0,1,1,0,1,0,0,0};
{1,1,0,1,0,0,0,1,1,1,0,1,1,1,1,1,0,1,0,0,1,1,1,0};
{1,1,0,1,0,0,1,0,0,0,1,1,1,0,1,0,0,1,1,1,0,1,1,1};
{1,1,0,1,0,0,1,0,0,0,1,1,1,0,1,1,1,1,1,0,1,0,0,1}.

T4p hop chudi 2 con bao gébm 100 chubi sau. Khi loc mién thoi gian dugc
thuc hién trén cac chudi {x,} tuong (mg véi cac chudi ndy va cac chudi tuong
duong clia cdc chudi nay thu dugc sau khi diéu bién n/2 BPSK, va hé s loc 1a
[0,28, 1, 0,28], PAPR nho hon 1,39 dB. Ngoai ra, khi cong sudt chun héa 16n
nhét thir nhét cta chudi mién tin s twrong Gng véi {x,} nho hon 1,5 dB, va
cong sudt chuan hoa nho nhét thir nhét 16n hon —1,5 dB, d6 phing mién tin sé
ctia chudi twong tng {x,,} 1a tét hon:
{1,0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,1,0,1,1,1,1,0,1};
{1,0,0,0,0,1,0,0,0,1,0,1,1,1,0,0,1,0,1,1,1,1,0,1};
{1,0,0,0,0,1,0,1,1,0,0,0,1,0,1,1,1,0,1,1,1,1,0,0};
{1,0,0,0,0,1,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0};
{1,0,0,1,0,0,0,0,0,0,1,1,1,0,0,1,1,0,1,0,0,0,1,0};
{1,0,0,1,0,0,0,0,0,1,0,1,0,1,1,0,0,1,1,1,1,0,0,0};
{1,0,0,1,0,0,0,0,0,1,0,1,0,1,1,0,1,1,1,0,0,0,0,1};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,0,0,1,1,1,1,0,1,0};
{1,0,0,1,0,0,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1};
{1,0,0,1,0,0,0,1,0,0,0,0,0,1,1,0,1,0,1,0,0,1,1,1};
{1,0,0,1,0,0,0,1,1,0,0,0,0,1,1,0,1,0,1,0,1,1,1,1};
{1,0,0,1,0,0,0,1,1,1,0,1,0,1,1,1,1,1,1,0,0,1,1,0};
{1,0,0,1,0,0,0,1,1,1,1,0,0,1,1,0,1,0,1,0,0,0,0,0};
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{1,0,0,1,0,0,0,1,1,1,1,0,0,1,1,0,1,1,1,1,1,0,1,0}:
{1,0,0,1,0,0,0,1,1,1,1,1,0,1,1,0,1,0,1,0,0,0,0,1}:
{1,0,0,1,0,0,0,1,1,1,1,1,1,0,1,0,1,1,1,0,0,1,1,0};
{1,0,0,1,0,1,0,0,0,0,0,0,0,1,1,0,1,0,0,1,1,0,1,1};
{1,0,0,1,0,1,0,0,0,0,0,1,1,0,1,0,0,0,1,1,0,1,1,1};
{1,0,0,1,0,1,0,0,0,1,0,0,0,1,1,1,1,1,1,0,0,1,1,0};
{1,0,0,1,0,1,0,0,0,1,0,1,1,0,0,1,1,1,0,0,0,0,0,0}:
{1,0,0,1,0,1,0,0,0,1,1,1,1,1,1,0,1,0,0,1,1,0,0,0}:
{1,0,0,1,0,1,0,0,1,1,0,1,0,0,0,1,0,0,0,0,0,0,1,1};
{1,0,0,1,0,1,0,0,1,1,0,1,0,0,0,1,1,1,1,1,1,0,1,1};
{1,0,0,1,0,1,0,0,1,1,1,0,0,0,0,0,0,1,0,0,0,1,0,1}:
{1,0,0,1,0,1,0,0,1,1,1,0,1,1,1,1,1,1,0,0,0,1,0,1}:
{1,0,0,1,0,1,0,1,0,0,0,0,0,1,1,0,1,1,1,0,0,1,1,1};
{1,0,0,1,0,1,0,1,1,0,0,0,0,0,1,0,0,0,1,0,0,1,1,1};
{1,0,0,1,0,1,0,1,1,0,0,0,0,1,1,0,1,1,1,0,1,1,1,1};
{1,0,0,1,0,1,0,1,1,0,0,0,1,1,1,1,1,1,1,0,1,0,0,1}:
{1,0,0,1,0,1,0,1,1,0,0,1,1,0,1,0,0,0,0,0,0,0,1,1}:
{1,0,0,1,0,1,0,1,1,1,1,0,0,1,1,0,1,1,1,0,0,0,0,0}:
{1,0,0,1,0,1,0,1,1,1,1,1,0,1,1,0,0,1,1,1,1,0,0,0}:
{1,0,0,1,0,1,0,1,1,1,1,1,0,1,1,0,1,1,1,0,0,0,0,1};
{1,0,0,1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,0,1,1,1,0,1};
(1,0,0,1,0,1,1,0,0,1,0,0,0,1,1,0,1,0,1,1,1,1,1,1};
{1,0,0,1,0,1,1,0,0,1,1,1,0,1,0,1,1,1,1,1,1,0,0,0};
£1,0,0,1,0,1,1,0,0,1,1,1,1,1,1,0,0,0,1,0,0,0,1,0};
£1,0,0,1,0,1,1,0,0,1,1,1,1,1,1,0,1,0,1,1,1,0,0,0};
{1,0,0,1,0,1,1,0,1,0,1,1,1,0,1,1,1,0,0,0,0,0,0,1};
£1,0,0,1,0,1,1,0,1,1,1,0,0,0,0,0,0,1,0,1,0,0,0,1}:
£1,0,0,1,0,1,1,0,1,1,1,0,0,0,1,0,1,0,0,0,0,0,0,1}:
£1,0,0,1,0,1,1,1,0,0,1,0,0,0,0,1,1,0,1,0,1,1,1,1};
£1,0,0,1,0,1,1,1,0,1,0,1,1,0,1,1,1,1,1,1,0,0,0,1}:

{1,0,0,1,0,1,1,1,1,1,1,0,0,0,1,0,1,0,0,1,0,0,0,1};
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{1,0,0,1,0,1,1,1,1,1,1,1,0,0,0,1,1,0,1,0,1,0,0,1};
{1,0,0,1,1,0,0,0,0,0,0,1,0,1,0,0,0,1,1,1,0,1,1,0};
{1,0,0,1,1,0,0,0,0,0,0,1,1,1,0,1,1,1,0,1,0,1,1,0};
{1,0,0,1,1,0,0,0,0,1,0,1,0,1,1,0,1,1,1,1,1,0,0,0};
{1,0,0,1,1,0,0,0,0,1,1,1,0,1,1,0,1,0,1,0,0,0,0,0};
{1,0,0,1,1,0,0,0,0,1,1,1,0,1,1,0,1,1,1,1,1,0,1,0};
{1,0,0,1,1,0,0,0,1,0,1,0,0,0,0,0,0,1,1,1,0,1,1,0};
{1,0,0,1,1,0,0,0,1,1,1,1,1,1,0,1,1,0,1,0,1,1,1,0};
{1,0,0,1,1,0,1,0,0,0,0,0,0,1,1,1,0,1,0,1,1,0,1,1};
{1,0,0,1,1,1,0,0,0,0,0,0,0,1,0,1,1,0,0,1,1,0,1,0};
{1,0,0,1,1,1,0,1,0,0,0,0,1,0,0,1,1,1,1,0,1,1,1,0};
{1,0,0,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,0,0};
{1,0,0,1,1,1,0,1,0,0,1,1,1,1,1,0,1,0,1,1,0,0,0,0};
{1,0,0,1,1,1,0,1,1,0,0,0,0,0,1,0,1,0,1,0,0,1,1,1};
{1,0,0,1,1,1,0,1,1,0,1,0,1,1,1,0,0,0,0,0,0,1,0,1};
{1,0,0,1,1,1,1,1,0,1,0,1,0,1,1,0,0,0,0,1,1,0,0,0};
{1,0,0,1,1,1,1,1,0,1,1,1,0,1,1,0,0,0,0,1,1,0,1,0};
{1,0,0,1,1,1,1,1,1,1,0,1,0,1,1,0,0,0,1,0,0,1,1,0};
{1,1,0,0,0,0,0,0,1,1,0,0,1,1,1,1,0,1,0,1,0,1,1,0};
{1,1,0,0,0,0,0,0,1,1,0,1,0,0,1,1,1,0,1,1,1,0,1,0};
{1,1,0,0,0,0,0,0,1,1,0,1,0,1,1,1,0,1,1,1,0,0,1,0};
{1,1,0,0,0,0,0,0,1,1,0,1,1,0,1,0,1,0,1,1,1,1,0,0};
{1,1,0,0,0,0,0,1,0,0,0,0,1,1,0,0,1,0,0,1,0,1,0,1};
{1,1,0,0,0,0,0,1,0,0,0,1,0,0,1,0,1,0,1,1,0,0,1,1};
{1,1,0,0,0,0,0,1,0,1,0,0,1,1,1,1,0,1,1,0,0,0,1,0};
{1,1,0,0,0,0,0,1,1,0,0,0,0,1,0,0,0,1,0,1,0,1,1,0};
{1,1,0,0,0,0,0,1,1,0,0,0,0,1,0,0,1,0,1,0,1,1,1,0};
{1,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,0,0,0,1,0,0,0,0};
{1,1,0,0,0,0,0,1,1,0,1,1,1,0,1,0,1,0,0,1,0,0,0,0};
{1,1,0,0,0,0,1,0,0,0,0,0,1,1,1,0,1,0,1,0,0,1,0,0};

{1,1,0,0,0,0,1,0,0,1,1,1,0,1,0,0,0,0,1,0,0,0,1,0};
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{1,1,0,0,0,0,1,0,0,1,1,1,1,0,1,0,1,1,1,0,1,1.0,1};
{1,1,0,0,0,0,1,0,1,0,1,0,0,1,0,0,1,1,1,1,1,1,0,0};
{1,1,0,0,0,0,1,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0};
{1,1,0,0,0,0,1,1,0,0,1,0,1,0,1,1,0,1,1,1,0,1,1,1};
{1,1,0,0,0,0,1,1,0,1,1,1,0,1,1,0,1,0,1,1,1,0,1,1};
{1,1,0,0,0,0,1,1,1,1,0,1,1,1,0,1,0,1,1,0,1,1,1,0};
{1,1,0,0,0,0,1,1,1,1,1,0,1,1,1,0,1,1,0,1,0,1,0,0 } ;
{1,1,0,0,0,1,0,0,0,1,0,1,0,0,1,1,1,1,1,1,0,0,1,0};
{1,1,0,0,0,1,0,0,1,0,0,0,0,1,1,0,1,1,1,0,1,0,1,1};
{1,1,0,0,0,1,0,1,0,1,1,0,1,1,0,0,1,1,1,1,0,1,1,1};
{1,1,0,0,0,1,0,1,1,1,1,0,0,1,0,0,0,0,1,0,0,0,1,0};
{1,1,0,0,0,1,0,1,1,1,1,0,1,1,1-,0,1,0,0,1,1,1,1,0};
{1,1,0,0,1,0,0,0,0,1,1,0,1,0,0,0,1,0,0,0,0,1,0,1};
{1,1,0,0,1,0,0,0,1,0,1,0,1,1,0,1,1,1,1,0,0,1,1,1};
{1,1,0,0,1,0,0,1,0,1,0,1,0,0,0,0,1,1,0,0,1,1,1,1};
{1,1,0,0,1,0,0,1,0,1,0,1,1,1,0,1,1,1,1,0,0,1,1,1};
{1,1,0,0,1,0,1,0,0,0,1,0,0,0,1,1,0,1,0,0,1,1,1,1};
{1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,1,0,0,0,1,1,0,1,1};
{1,1,0,0,1,1,0,1,0,1,0,0,1,0,0,0,1,0,0,0,0,0,1,1};
{1,1,0,0,1,1,0,1,1,0,1,0,1,0,0,0,1,1,1,1,1,0,1,1};
{1,1,0,0,1,1,1,1,0,1,1,0,1,0,1,0,0,0,1,0,0,1,1,1}; -
{1,1,0,0,1,1,1,1,0,1,1,1,0,1,0,1,0,0,1,0,0,1,1,1};
{1,1,0,1,0,0,0,0,1,1,0,1,1,1,1,0,1,1,1,0,1,0,0,1};
{1,1,0,1,0,0,0,1,0,0,0,0,1,0,0,1,1,1,1,0,1,0,0,0};
{1,1,0,1,0,0,0,1,0,0,0,0,1,1,0,1,1,1,1,0,1,0,0,0}.

Trong vi du kha thi, khi d6 dai chudi ctia tp hop chudi thir nhit bang 36, tirc
14, khi N =36, mot sb hodc tit ca cac chudi trong tap hop chudi 3 trong tap hop
chu5i thir nhat dugc bao gdm, va tap hop chudi 3 bao gém 144 chudi sau. Khi
loc mién thoi gian duoc thuc hién trén cac chudi {xn} tuong tng véi cac chudi

nay va céac chuoi tuong duong cta cac chudi nay thu dugce sau khi diéu bién n/2
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BPSK, khi hé sé loc 1a [0,1, 1, 0,1], PAPR nhé hon 3,19 dB; khi hé sb loc 1a
[0,16, 1, 0,16], PAPR nhé hon 2,59 dB; khi hé sé loc 1a [0,22, 1, 0,22], PAPR
nhé hon 1,95 dB; hoic khi hé s6 loc 14 [0,28, 1, 0,28], PAPR nhé hon 1,40 dB.
Ngoai ra, khi cong sudt chudn hoa I6n nhét thir nhit ciia chudi mién tin sé tuong
ting véi {x,} nho hon 1 dB, va cong suat chudn héa nhé nhét thir nhit 16n hon
—1 dB, d6 phang mién tin sb ctia chudi twrong g {x,,} 14 tét hon:
{0,0,0,0,0,0,0,0,1,0,1,1,0,0,0,1,1,0,1,0,1,1,0,0,1,1,0,1,0,0,0,1,1,1,0,1};
{0,0,0,0,0,0,0,0,1,0,1,1,0,0,1,1,0,1,0,1,1,0,0,0,1,1,0,1,0,0,0,1,1,1,0,1};
{0,0,0,0,0,0,0,0,1,0,1,1,1,0,0,0,1,0,1,1,0,0,0,1,1,0,1,0,1,1,0,0,1,1,0,1};
{0,0,0,0,0,0,0,0,1,0,1,1,1,0,0,0,1,0,1,1,0,0,1,1,0,1,0,1,1,0,0,0,1,1,0,1};
{0,0,0,0,0,0,0,1,0,1,1,1,0,1,0,1,1,0,0,1,1,0,1,0,0,0,0,1,0,1,1,0,0,0,1,1};
{0,0,0,0,0,0,0,1,1,0,0,0,1,1,0,1,0,0,0,0,1,0,1,1,0,0,1,1,0,1,0,1,1,1,0,1};
{0,0,0,0,0,0,1,0,0,0,1,0,1,0,1,1,0,1,1,0,0,0,0,0,1,1,0,0,1,0,1,0,0,1,1,1};
{0,0,0,0,0,0,1,0,0,0,1,1,0,0,0,1,0,1,0,1,0,0,1,0,0,1,0,1,1,0,0,1,1,1,1,1};
{0,0,0,0,0,0,1,0,0,0,1,1,0,1,1,0,0,1,0,1,1,0,1,1,1,1,0,1,0,1,0,0,0,1,1,1};
{0,0,0,0,0,0,1,0,0,1,0,0,0,1,0,0,0,1,1,1,0,1,0,1,0,0,1,0,1,1,0,0,1,1,1,1};
{0,0,0,0,0,0,1,0,0,1,0,1,0,0,0,0,1,1,1,0,0,1,0,0,1,1,0,1,0,1,1,1,0,1,1,1};
{0,0,0,0,0,0,1,0,0,1,0,1,1,0,0,1,0,0,0,0,1,1,1,1,0,1,0,1,0,1,1,1,0,0,1,1};
{0,0,0,0,0,0,1,0,0,1,1,1,1,0,1,0,0,1,1,1,0,1,1,0,0,0,0,1,1,0,0,1,0,1,0,1};
{0,0,0,0,0,0,1,0,1,0,1,0,0,1,1,0,0,0,0,1,1,0,1,1,1,0,0,1,0,1,1,1,1,0,0,1};
{0,0,0,0,0,0,1,0,1,0,1,1,0,1,1,1,1,0,0,0,0,1,1,0,0,1,0,1,0,0,0,1,0,0,1,1};
{0,0,0,0,0,0,1,1,0,0,1,0,0,0,1,0,1,0,0,1,1,0,0,0,0,1,1,1,1,0,1,1,0,1,0,1};
{0,0,0,0,0,0,1,1,0,0,1,1,1,0,1,0,1,0,1,1,1,1,0,0,0,0,1,0,0,1,1,0,1,0,0,1};
{0,0,0,0,0,0,1,1,0,1,0,0,0,1,0,0,0,1,1,0,1,0,1,1,0,0,1,1,1,1,1,0,1,0,1,1};
{0,0,0,0,0,0,1,1,0,1,0,1,1,1,1,1,0,0,1,1,0,1,0,1,1,0,0,0,1,0,0,0,1,0,1,1};
{0,0,0,0,0,0,1,1,1,0,0,0,1,0,1,0,1,1,1,1,0,1,1,0,1,0,0,1,1,0,1,1,0,0,0,1};
{0,0,0,0,0,0,1,1,1,0,0,1,0,1,0,0,1,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,0,0,0,1};
{0,0,0,0,0,0,1,1,1,0,1,1,1,0,1,0,1,1,0,0,1,0,0,1,1,1,0,0,0,0,1,0,1,0,0,1};
{0,0,0,0,0,0,1,1,1,1,0,0,1,1,0,1,0,0,1,0,1,0,1,1,1,0,0,0,1,0,0,0,1,0,0,1};
{0,0,0,0,0,0,1,1,1,1,1,0,0,1,1,0,1,0,0,1,0,0,1,0,1,0,1,0,0,0,1,1,0,0,0,1};
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£0,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1,1,0,0,0,1,0,0,0,1,0,1,0,0,1,0,0,1,1,1};
{0,0,0,0,0,1,0,0,0,1,0,0,1,1,1,1,0,1,0,0,1,0,1,0,1,1,1,0,1,1,0,0,0,0,1,1};
£0,0,0,0,0,1,0,0,0,1,0,1,0,0,1,0,0,0,1,1,0,1,1,0,1,1,1,0,0,0,1,1,1,1,0,1};
{0,0,0,0,0,1,0,0,1,0,1,0,0,1,1,0,0,0,0,0,1,1,1,0,1,0,1,1,0,1,1,1,0,1,1,1};
{0,0,0,0,0,1,0,0,1,1,0,0,0,1,0,0,1,0,1,0,1,0,0,1,1,1,1,0,0,1,1,1,1,1,0,1};
{0,0,0,0,0,1,0,1,0,0,1,1,1,1,1,1,0,0,1,0,1,1,1,0,1,1,1,0,0,1,0,1,0,0,1,1};
{0,0,0,0,0,1,0,1,0,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1};
{0,0,0,0,0,1,0,1,1,0,0,0,0,1,0,0,0,0,1,0,1,1,1,0,1,1,0,0,1,1,1,0,1,0,1,1};
{0,0,0,0,0,1,0,1,1,1,1,0,0,0,1,1,1,0,1,1,0,1,1,0,0,0,1,0,0,1,0,1,0,0,0,1};
{0,0,0,0,0,1,0,1,1,1,1,1,0,0,1,1,1,1,0,0,1,0,1,0,1,0,0,1,0,0,0,1,1,0,0,1};
{0,0,0,0,0,1,0,1,1,1,1,1,0,1,1,0,0,1,1,1,0,1,1,0,1,0,1,0,1,1,0,0,0,0,1,1};
{0,0,0,0,0,1,1,0,0,0,0,1,1,0,1,0,1,0,1,1,0,1,1,1,0,0,1,1,0,1,1,1,1,1,0,1};
{0,0,0,0,0,1,1,0,0,0,0,1,1,0,1,1,1,0,1,0,1,0,0,1,0,1,1,1,1,0,0,1,0,0,0,1};
{0,0,0,0,0,1,1,0,0,1,0,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,1,0,1,0,1};
{0,0,0,0,0,1,1,0,0,1,0,1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,1,0,1,1,0,1,0,1,1,1};
{0,0,0,0,0,1,1,0,0,1,0,1,0,0,1,1,1,0,1,1,1,0,1,0,0,1,1,1,1,1,1,0,0,1,0,1};
{0,0,0,0,0,1,1,0,0,1,0,1,1,0,1,1,0,1,0,1,0,1,1,1,0,0,1,1,1,0,1,1,1,1,1,1};
{0,0,0,0,0,1,1,0,1,0,1,1,1,0,0,1,1,0,1,1,1,0,1,0,0,0,0,1,0,0,0,0,1,1,0,1};
{0,0,0,0,0,1,1,1,0,0,1,0,0,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,1,0,0,1,0,0,0,1};
{0,0,0,0,0,1,1,1,1,1,1,0,1,1,1,0,0,1,1,1,0,1,0,1,0,1,1,0,1,1,0,1,0,0,1,1};
{0,0,0,0,1,0,0,0,0,1,0,1,1,1,0,1,0,0,1,1,1,0,1,1,0,0,0,0,1,0,0,0,1,0,1,1};
{0,0,0,0,1,0,0,0,0,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1,0,1,1};
{0,0,0,0,1,0,0,0,0,1,1,0,1,0,0,0,1,0,0,0,0,1,1,0,1,1,1,0,0,1,0,1,1,1,0,1};
{0,0,0,0,1,0,0,0,0,1,1,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1};
{0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,0,1,0,0,0,1,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1};
{0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,0,1,0,0,1,0,1,0,1,1,1,1,1,0,0,1,1,0,1,1,1};
{0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,0,1,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1,0,1,1};
{0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,0,0,1,0,1,1};
{0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1 };
{0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,1,0,0,1,1,1,1,0,1,1,1,1,0,1,0,0,0,1,0,1,1};

{0,0,0,0,1,0,0,0,1,0,1,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,0,0,1,0,0,0,1,0,1,1};
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{0,0,0,0,1,0,0,0,1,0,1,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1,0,1,1};
{0,0,0,0,1,0,0,0,1,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,0,0,1,0,1,1};
{0,0,0,0,1,0,0,1,0,1,0,1,1,1,1,1,1,0,0,1,1,0,1,1,1,0,1,0,1,1,0,0,1,1,1,1};
{0,0,0,0,1,0,0,1,0,1,1,0,0,1,0,0,1,1,1,0,1,1,1,1,1,1,0,0,0,1,1,1,0,1,0,1};
{0,0,0,0,1,0,1,0,1,0,0,0,1,1,0,0,1,1,1,1,1,1,0,1,1,0,1,0,0,1,1,0,1,1,1,1};
{0,0,0,0,1,0,1,0,1,1,1,0,0,0,1,1,1,1,1,1,0,1,1,1,0,0,1,0,0,1,1,0,1,0,0,1};
{0,0,0,0,1,0,1,1,0,0,0,1,0,0,1,1,1,1,0,0,1,1,0,1,0,1,0,1,1,1,1,1,1,0,1,1};
{0,0,0,0,1,0,1,1,0,1,0,1,0,0,0,1,0,0,1,1,1,1,0,0,1,1,1,1,1,0,1,1,1,0,1,1};
{0,0,0,0,1,0,1,1,0,1,1,1,0,1,1,1,1,1,0,0,0,1,1,0,1,1,0,1,0,1,1,1,0,1,1,1};
{0,0,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,0,0,1,1,0,1,0,0,0,1,0,0,0,0,1,1,0,1};
{0,0,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,0,0,0,1,0,0,0,0,1,1,0,1};
{0,0,0,0,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,0,0,0,1,0,0,0,0,1,1,0,1,0,0,0,1};
{0,0,0,0,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,0,0,1,1,0,1,0,0,0,1};
{0,0,0,0,1,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,0,0,1,0,0,0,1,0,1,1};
{0,0,0,0,1,0,1,1,1,1,1,0,1,1,1,0,1,0,1,1,0,1,1,1,0,0,1,0,0,1,0,0,0,1,1,1};
{0,0,0,0,1,1,0,0,1,0,1,1,0,1,0,1,0,0,0,1,1,1,0,1,1,1,0,1,1,0,1,1,1,1,1,1};
{0,0,0,0,1,1,0,1,0,0,0,1,0,0,0,0,1,1,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,1};
{0,0,0,0,1,1,0,1,0,0,0,1,0,0,0,0,1,1,1,0,1,1,0,0,1,1,1,1,1,0,1,0,1,0,0,1};
{0,0,0,0,1,1,0,1,0,0,0,1,0,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,1};
{0,0,0,0,1,1,0,1,0,0,0,1,0,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,1,0,1,0,0,0,1};
{0,0,0,0,1,1,0,1,0,0,0,1,0,1,1,1,1,0,1,1,1,1,0,0,1,0,0,0,1,1,0,1,0,0,0,1};
{0,0,0,0,1,1,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,1,0,1,0,0,0,1};
{0,0,0,0,1,1,0,1,1,1,0,1,1,1,1,1,0,0,1,1,1,1,0,0,1,0,0,0,1,0,1,0,1,1,0,1};
{0,0,0,0,1,1,0,1,1,1,1,1,1,0,1,0,1,0,1,1,0,0,1,1,1,1,0,0,1,0,0,0,1,1,0,1};
{0,0,0,0,1,1,1,0,0,0,1,0,0,1,0,0,1,1,1,0,1,1,0,1,0,1,1,1,0,1,1,1,1,1,0,1};
{0,0,0,0,1,1,1,0,1,1,1,0,1,0,1,1,0,1,1,0,0,0,1,1,1,1,1,0,1,1,1,0,1,1,0,1};
{0,0,0,0,1,1,1,1,0,0,1,1,0,1,0,1,1,1,0,1,1,0,0,1,1,1,1,1,1,0,1,0,1,0,0,1};
{0,0,0,0,1,1,1,1,0,1,1,0,0,1,0,1,1,0,1,1,1,1,1,1,0,0,1,1,0,0,0,1,0,1,0,1};
{0,0,0,0,1,1,1,1,1,1,0,1,1,0,1,1,1,0,1,1,1,0,0,0,1,0,1,0,1,1,0,1,0,0,1,1};
{0,0,0,1,0,0,0,1,0,0,1,0,1,0,0,0,1,1,1,1,1,0,0,1,1,0,1,0,1,1,0,1,1,1,1,1};

{0903091)0909091)0515070)151)091)1909030919191212091707191)0)1519151)151};
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{0,0,0,1,0,0,0,1,1,1,1,1,0,1,1,0,1,0,1,1,0,0,1,1,1,1,1,0,0,0,1,0,1,0,0,1};
{0,0,0,1,0,0,0,1,1,1,1,1,1,0,1,1,0,1,0,1,1,1,1,0,0,0,1,1,0,1,1,0,0,1,0,1};
{0,0,0,1,0,0,1,1,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,1,0,1};
{0,0,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,1,0,1,0,0,0,1,0,1,1};
{0,0,0,1,0,1,0,0,1,1,0,0,1,0,1,1,1,1,0,1,0,0,1,1,1,0,0,1,1,1,1,1,1,1,0,1};
{0,0,0,1,0,1,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,0,0,1,1,0,1};
{0,0,0,1,0,1,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,1,1,0,0,1,0,1,0,0,0,1,1,0,0,1};
{0,0,0,1,0,1,1,1,1,1,1,1,0,0,1,1,1,0,0,1,0,1,1,1,1,0,1,0,0,1,1,0,0,1,0,1};
{0,0,0,1,0,1,1,1,1,1,1,1,1,0,1,0,0,1,1,0,0,1,0,1,0,0,1,1,1,0,0,1,0,1,1,1};
{0,0,0,1,0,1,1,1,1,1,1,1,1,0,1,0,0,1,1,1,0,0,1,0,1,0,0,1,1,0,0,1,0,1,1,1};
{0,0,0,1,1,0,1,0,1,1,0,0,1,1,1,1,1,0,0,1,0,0,1,0,1,0,1,1,1,0,1,1,1,1,1,1};
{0,0,0,1,1,1,0,1,0,0,1,1,0,0,1,0,1,0,0,1,1,1,0,0,1,0,1,1,1,1,1,1,1,1,0,1};
{0,0,0,1,1,1,0,1,0,0,1,1,1,0,0,1,0,1,0,0,1,1,0,0,1,0,1,1,1,1,1,1,1,1,0,1};
{0,0,0,1,1,1,1,1,1,0,1,1,1,0,1,0,1,0,0,1,0,0,1,1,1,1,1,0,0,1,1,0,1,0,1,1};
{0,1,0,0,0,0,0,1,1,0,0,1,1,1,1,0,1,0,0,0,0,1,1,0,1,1,0,0,1,0,1,0,1,0,0,0 } ;
{0,1,0,0,0,0,1,0,1,0,1,0,0,1,1,0,1,1,0,0,0,0,1,0,1,1,1,1,0,0,1,1,0,0,0,0 } ;
{0,1,0,0,0,0,1,0,1,0,1,0,1,1,1,1,0,0,1,0,0,1,1,1,1,1,0,0,1,1,0,0,0,0,1,0};
{0,1,0,0,0,0,1,0,1,0,1,0,1,1,1,1,0,0,1,1,0,0,0,0,0,1,1,0,1,1,0,0,0,0,1,0};
{0,1,0,0,0,0,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,0,0 } ;
{0,1,0,0,0,1,0,0,0,0,0,1,1,0,0,0,1,1,0,1,1,0,1,0,0,0,0,0,1,1,1,0,1,0,1,0};
{0,1,0,0,0,1,0,0,1,0,1,0,1,1,1,0,0,0,0,0,1,0,1,1,0,1,1,0,0,0,1,1,0,0,0,0};
{0,1,0,0,0,1,1,0,0,1,0,0,0,0,0,1,1,0,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,0,0,0};
{0,1,0,0,1,0,0,0,0,1,1,0,0,1,1,1,1,1,0,0,1,0,0,1,1,1,1,0,1,0,1,0,1,0,0,0};
{0,1,0,0,1,0,0,0,0,1,1,0,1,1,0,0,0,0,0,1,1,0,0,1,1,1,1,0,1,0,1,0,1,0,0,0};
{0,1,0,1,0,0,0,0,0,0,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,0,0,0,1,1,0};
{0,1,0,1,0,0,0,0,0,1,1,0,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,1,0,0,0,0,0,1,1,0};
{0,1,0,1,0,0,0,0,1,0,1,0,0,0,1,1,0,0,1,0,0,0,1,1,1,1,1,1,1,0,0,1,0,1,1,0};
{0,1,0,1,0,0,0,0,1,0,1,0,0,1,1,0,1,0,0,1,1,1,1,1,1,1,0,0,0,1,0,0,1,1,0,0};
{0,1,0,1,0,0,0,0,1,0,1,1,0,1,1,0,1,1,1,0,0,0,1,1,0,1,1,1,0,0,0,0,0,1,0,0};
{0,1,0,1,0,0,0,0,1,1,0,1,0,0,0,1,0,1,1,1,1,0,1,1,1,0,0,1,1,0,1,1,1,1,1,0};

{0,1,0,1,0,0,0,1,0,0,0,0,0,1,1,1,0,1,1,0,0,0,1,1,1,0,1,1,0,1,1,0,1,0.0,0};
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{0,1,0,1,0,0,0,1,0,0,0,1,1,0,1,0,0,0,0,1,1,1,1,1,1,0,1,1,1,0,0,1,0,1,1,0};
{0,1,0,1,0,0,1,0,1,0,1,1,1,0,1,1,0,0,1,0,0,0,0,0,0,0,1,1,1,0,0,0,0,1,1,0};
{0,1,0,1,0,0,1,1,0,0,0,0,0,1,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,0,1,1,0,0,0,0} ;
{0,1,0,1,0,0,1,1,0,0,0,0,1,1,1,0,0,0,0,0,0,0,1,0,0,1,1,0,1,1,1,0,1,0,1,0};
{0,1,0,1,0,0,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,0,0,0,0};
{0,1,0,1,0,0,1,1,0,1,0,0,1,1,1,0,1,1,1,1,1,1,0,0,0,0,1,0,1,1,0,0,0,1,0,0};
{0,1,0,1,0,0,1,1,1,1,1,0,1,1,0,0,1,1,1,0,1,1,1,1,0,1,0,0,0,1,0,1,1,0,0,0} ;
{0,1,0,1,0,1,0,1,1,1,1,0,1,1,0,1,1,1,1,0,0,1,0,0,1,1,1,1,1,0,0,1,1,0,0,0};
{0,1,0,1,0,1,0,1,1,1,1,0,1,1,0,1,1,1,1,0,0,1,1,0,0,0,0,0,1,1,0,1,1,0,0,0};
{0,1,0,1,0,1,1,0,0,0,0,1,0,0,0,1,0,0,1,1,1,1,1,0,0,1,1,0,1,0,1,1,1,1,1,0};
{0,1,0,1,0,1,1,0,0,1,1,0,1,1,1,1,1,1,1,0,1,0,0,1,0,1,1,1,0,0,1,1,1,1,0,0};
{0,1,0,1,0,1,1,0,0,1,1,1,0,1,1,1,1,1,0,0,1,1,0,1,0,0,1,0,1,1,1,0,0,0,0,0};
{0,1,0,1,0,1,1,0,1,0,1,1,0,0,1,1,1,1,0,0,0,1,1,1,1,1,1,1,0,1,1,0,0,1,0,0} ;
{0,1,0,1,0,1,1,0,1,1,0,1,1,1,1,1,1,0,1,0,0,0,1,1,1,1,0,0,1,1,1,0,0,1,0,0};
{0,1,0,1,0,1,1,0,1,1,1,0,1,1,1,1,1,0,0,1,1,1,0,0,1,0,0,1,0,1,1,1,1,1,0,0};
{0,1,0,1,0,1,1,1,0,0,0,0,1,1,0,0,0,1,0,1,1,0,1,0,0,0,0,0,0,0,1,0,0,1,1,0};
{0,1,0,1,0,1,1,1,0,0,1,0,1,1,1,1,0,0,1,0,0,0,1,1,0,1,0,0,1,1,0,0,0,0,0,0};
{0,1,0,1,0,1,1,1,0,1,1,0,0,0,1,1,0,0,0,0,1,1,1,0,1,0,0,0,0,0,0,1,0,0,1,0};
{0,1,0,1,0,1,1,1,1,1,1,0,0,0,1,0,1,1,0,1,0,0,1,1,0,0,0,0,0,1,0,0,0,1,1,0};
{0,1,0,1,0,1,1,1,1,1,1,1,0,0,1,1,0,1,0,0,1,1,1,0,1,1,0,0,0,0,1,0,1,1,0,0};
{0,1,0,1,1,0,0,0,0,1,0,0,0,1,0,1,1,0,1,1,1,0,0,1,1,0,1,0,1,1,1,1,1,1,0,0};
{0,1,0,1,1,0,1,0,0,0,1,1,0,0,0,0,1,1,1,0,1,0,1,0,0,1,1,0,0,1,0,0,0,0,0,0};
{0,1,0,1,1,1,0,0,0,0,1,1,0,0,0,1,1,0,1,1,1,0,1,0,1,0,0,1,0,0,1,0,0,0,0,0};
{0,1,0,1,1,1,1,0,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,1,1,0,1,0,1,1,1,0,1,1,1,0};
{0,1,0,1,1,1,1,0,1,0,1,1,1,0,1,1,1,1,1,0,0,0,1,0,0,1,1,1,0,0,0,1,0,0,1,0};
{0,1,0,1,1,1,1,1,1,0,1,1,0,1,1,0,1,0,1,0,0,0,1,0,0,1,1,1,0,0,1,1,1,1,0,0};
{0,1,0,1,1,1,1,1,1,1,0,1,1,0,0,1,1,0,1,0,1,0,0,0,1,1,1,1,0,0,1,1,1,0,1,0}.

Tap hop chudi 3 con bao gdbm mét sé hoic tat ca 95 chudi sau. Khi loc mién
thoi gian dugc thuc hién trén cac chudi {x,} twong tmg véi cac chudi nay va
cac chudi trong duong ctia cac chudi nay thu dugc sau khi diéu bién /2 BPSK,

va hé s loc 1a [0,28, 1, 0,28], PAPR nhd hon 1,40 dB. Ngoai ra, khi cong suét
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chudn héa 16n nht thir nhét cia chudi mién tan sb trong ing véi {x,} nho hon
1 dB, va cong suat chudn héa nhé nhét thir nhit 16n hon —1 dB, d6 phing mién
tin sb cta chudi twong tng {x,,} 14 tét hon:
{0,0,0,0,0,0,0,0,1,0,0,1,1,0,1,0,0,0,1,1,1,0,0,1,1,0,1,0,1,0,0,1,0,1,1,1};
{0,0,0,0,0,0,0,0,1,1,1,0,1,0,0,1,0,1,0,1,1,0,0,1,1,1,0,0,0,1,0,1,1,0,0,1};
{0,0,0,0,0,0,0,1,0,0,0,1,1,0,1,0,1,1;1,0,1,0,0,1,1,1,0,0,1,0,0,1,0,1,1,1};
{0,0,0,0,0,0,0,1,0,0,1,0,1,1,0,0,0,1,1,1,1,0,1,1,0,0,1,1,0,1,0,1,0,1,1,1};
{0,0,0,0,0,0,0,1,0,1,0,0,1,0,0,1,0,1,1,1,0,1,1,0,0,0,1,0,1,1,1,0,0,1,1,1};
{0,0,0,0,0,0,0,1,1,0,0,0,1,1,0,1,0,1,1,1,1,1,0,0,1,0,0,1,1,0,1,0,1,0,1,1};
{0,0,0,0,0,0,0,1,1,0,0,1,0,1,0,1,0,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1};
{0,0,0,0,0,0,0,1,1,0,1,0,0,0,1,0,0,0,0,1,1,0,1,0,1,0,1,1,0,1,1,0,0,1,1,1};
{0,0,0,0,0,0,0,1,1,0,1,0,1,0,1,1,0,0,1,0,0,1,1,1,1,1,0,1,0,1,1,0,0,0,1,1};
{0,0,0,0,0,0,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,0,1,0,1,0,1,0,0,1,1};
{0,0,0,0,0,0,0,1,1,1,0,0,1,1,0,1,1,0,1,0,1,0,1,1,0,0,0,0,1,0,0,0,1,0,1,1};
{0,0,0,0,0,0,0,1,1,1,0,0,1,1,1,0,1,0,0,0,1,1,0,1,1,1,0,1,0,0,1,0,0,1,0,1};
{0,0,0,0,0,0,0,1,1,1,0,1,0,0,1,0,0,1,1,1,0,0,1,0,1,1,1,0,1,0,1,1,0,0,0,1};
{0,0,0,0,0,0,0,1,1,1,0,1,0,1,0,1,1,0,0,1,1,0,1,1,1,1,0,0,0,1,1,0,1,0,0,1};
{0,0,0,0,0,0,1,0,0,1,0,0,0,1,1,0,1,0,0,1,1,1,1,0,0,1,0,0,0,1,1,1,0,1,0,1};
{0,0,0,0,0,0,1,0,0,1,1,0,1,1,0,1,0,1,1,1,1,1,0,0,0,1,1,0,0,0,1,0,1,0,1,1};
{0,0,0,0,0,0,1,0,1,0,0,1,0,1,1,0,0,1,0,0,0,0,1,1,1,0,1,1,1,0,1,0,0,0,1,1};
{0,0,0,0,0,0,1,0,1,0,1,1,1,0,0,0,1,0,0,1,1,1,1,0,0,1,0,1,1,0,0,0,1,0,0,1};
{0,0,0,0,0,0,1,0,1,1,1,0,1,1,0,1,1,0,1,0,1,1,0,1,1,1,0,1,1,1,0,0,0,1,1,1};
{0,0,0,0,0,0,1,1,0,0,0,1,0,1,1,1,0,1,1,1,0,0,0,0,1,0,0,1,1,0,1,0,0,1,0,1};
{0,0,0,0,0,0,1,1,0,0,1,0,0,1,0,0,0,0,1,1,0,0,0,1,0,1,0,1,0,1,1,0,1,1,1,1};
{0,0,0,0,0,0,1,1,0,1,0,1,0,0,0,1,1,0,0,0,1,1,1,1,1,0,1,0,1,1,0,1,1,0,0,1};
{0,0,0,0,0,0,1,1,1,0,0,0,1,1,1,0,1,1,1,0,1,1,0,1,0,1,1,0,1,1,0,1,1,1,0,1};
{0,0,0,0,0,0,1,1,1,1,0,1,1,0,1,0,1,0,1,0,0,0,1,1,0,0,0,0,1,0,0,1,0,0,1,1};
{0,0,0,0,0,1,0,0,0,0,1,1,0,1,1,0,0,0,1,1,1,1,0,1,1,0,1,0,1,0,1,1,1,0,1,1};
{0,0,0,0,0,1,0,0,0,1,0,0,1,0,0,1,1,1,0,0,0,1,0,0,0,1,0,1,0,0,1,0,1,1,1,1};
{0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,1,1,0,1,1,1,0,0,0,1,1,1,0,1,0,1,1,1,1,0,1};

{0703030507 1 50502190’ 1 30703 1 )03070919090303 1 30717 ]' )17090909 1 D]‘) 1 b 1 303 ]' 71 };
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{0,0,0,0,0,1,0,1,0,0,1,0,0,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,0,1,1,1};
{0,0,0,0,0,1,0,1,0,0,1,0,0,1,1,0,1,1,1,1,1,1,0,0,1,0,1,0,1,1,1,0,0,1,1,1};
{0,0,0,0,0,1,0,1,0,0,1,1,1,0,0,1,1,1,1,1,1,1,0,0,1,0,1,0,1,0,0,1,1,0,1,1};
{0,0,0,0,0,1,0,1,1,1,1,0,1,0,1,1,1,0,0,0,1,1,1,0,1,1,0,0,0,1,0,0,1,0,0,1};
{0,0,0,0,0,1,1,0,1,1,0,0,1,0,1,0,1,0,0,1,1,1,1,1,1,1,0,0,1,1,1,0,0,1,0,1};
{0,0,0,0,0,1,1,0,1,1,1,0,1,0,1,0,1,1,0,1,1,1,1,0,0,0,1,1,0,1,1,0,0,0,0,1 } ;
{0,0,0,0,0,1,1,0,1,1,1,1,0,0,0,1,1,1,0,1,0,0,0,1,0,0,0,1,0,0,1,0,1,0,0,1};
{0,0,0,0,0,1,1,1,0,0,0,1,0,0,0,0,1,0,1,0,1,1,0,1,1,0,1,1,0,1,1,1,0,1,1,1};
{0,0,0,0,0,1,1,1,0,0,1,1,1,0,1,0,1,0,0,1,1,1,1,1,1,0,1,1,0,0,1,0,0,1,0,1};
{0,0,0,0,0,1,1,1,0,1,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,0,0,0,1,0,0,1,0,1};
{0,0,0,0,0,1,1,1,0,1,1,1,0,1,1,0,1,1,0,1,1,0,1,0,1,0,0,0,0,1,0,0,0,1,1,1};
{0,0,0,0,0,1,1,1,1,0,1,0,0,1,0,1,0,0,0,1,0,0,0,1,1,1,0,0,1,0,0,1,0,0,0,1};
{0,0,0,0,1,0,0,0,0,1,0,0,1,1,0,0,0,1,0,1,1,1,0,1,0,0,1,0,1,1,1,0,1,1,1,1};
{0,0,0,0,1,0,0,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,0,1,1,1,0,1,0,0,0,1,1,0,0,1};
{0,0,0,0,1,0,0,0,1,0,1,1,0,0,0,1,1,1,1,1,1,1,0,0,1,1,0,1,0,1,0,1,1,0,1,1};
{0,0,0,0,1,0,0,0,1,0,1,1,0,1,0,0,0,1,0,1,1,1,0,0,1,1,0,1,1,1,1,0,1,1,1,1};
{0,0,0,0,1,0,0,0,1,0,1,1,0,1,1,0,0,0,0,1,1,1,0,1,1,1,0,1,1,0,0,0,0,1,0,1 };
{0,0,0,0,1,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,1,1,0,0,0,1,0,0,1,0,0,0,1,0,1,1};
{0,0,0,0,1,0,0,1,0,1,0,1,0,0,0,1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,1,0,0,1,1,1};
{0,0,0,0,1,0,0,1,0,1,0,1,0,1,1,1,0,0,1,1,1,1,0,1,1,0,1,1,0,0,1,1,1,1,1,1};
{0,0,0,0,1,0,0,1,1,0,0,1,0,1,0,1,0,0,0,1,1,1,1,1,1,1,0,1,1,0,1,0,0,1,1,1};
{0,0,0,0,1,0,0,1,1,1,1,1,0,1,1,0,1,0,1,1,0,1,1,1,0,1,1,1,0,1,0,0,0,1,1,1};
{0,0,0,0,1,0,1,0,0,0,0,1,1,0,1,1,1,0,1,1,1,0,0,0,0,1,1,0,1,1,0,1,0,0,0,1 };
{0,0,0,0,1,0,1,0,0,0,1,1,1,0,0,0,1,0,0,1,1,1,0,1,1,0,1,1,0,1,1,1,1,1,0,1};
{0,0,0,0,1,0,1,1,0,1,0,1,1,1,0,1,1,1,0,0,0,1,1,0,1,1,0,1,1,1,0,1,1,1,1,1};
{0,0,0,0,1,0,1,1,1,1,1,0,1,1,0,1,1,0,1,1,1,0,0,1,0,0,0,1,1,1,0,0,0,1,0,1 };
{0,0,0,0,1,1,0,1,0,0,0,1,0,0,1,0,0,0,1,1,1,1,1,0,1,0,1,1,0,1,1,1,0,0,0,1};
{0,0,0,0,1,1,0,1,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,0,1,0,1,0,0,0,1,1,1,0,1,1};
{0,0,0,0,1,1,0,1,1,0,1,0,1,0,1,1,0,0,1,1,1,1,1,1,1,0,0,0,1,1,0,1,0,0,0,1};
{0,0,0,0,1,1,0,1,1,1,0,0,0,1,0,1,0,1,1,1,1,1,1,0,1,1,0,1,1,1,0,0,1,0,1,1 };

{07050909171513030)051307171513031513170519]‘)0)1305171907191)191’1309091};
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{0,0,0,0,1,1,1,0,0,1,0,0,1,1,1,1,0,1,1,1,1,1,0,0,1,0,0,0,1,0,1;0,1,0,0,1};
{0,0,0,0,1,1,1,0,0,1,0,1,1,0,1,1,1,1,1,1,1,0,0,0,1,0,1,0,1,0,0,1,1,0,0,1};
{0,0,0,0,1,1,1,1,0,1,1,1,1,0,1,1,0,0,1,1,1,0,1,0,0,0,1,0,1,1,0,1,0,0,0,1};
{0,0,0,0,1,1,1,1,1,0,1,1,1,0,1,1,0,1,1,0,0,0,1,1,1,0,1,1,1,0,1,0,1,1,0,1};
{0,0,0,0,1,1,1,1,1,1,0,0,1,1,0,1,1,0,1,1,1,1,0,0,1,1,1,0,1,0,1,0,1,0,0,1};
{0,0,0,1,0,0,0,1,0,0,1,0,0,1,0,0,1,0,1,0,1,1,1,1,0,1,1,1,0,0,0,1,1,1,1,1};
{0,0,0,1,0,0,0,1,0,0,1,0,1,0,0,1,0,0,1,0,0,0,1,0,1,1,1,1,1,1,0,0,0,1,1,1};
{0,0,0,1,0,0,0,1,0,0,1,1,1,1,0,1,0,1,1,1,1,0,1,1,1,0,1,0,0,1,0,0,1,1,1,1};
{0,0,0,1,0,0,0,1,0,1,1,1,0,0,1,1,1,1,1,1,0,1,0,1,1,0,1,0,0,1,1,0,1,1,1,1};
{0,0,0,1,0,0,0,1,1,1,0,0,0,1,1,1,1,1,1,0,1,0,0,0,1,0,0,1,0,0,1,0,1,0,0,1};
{0,0,0,1,0,0,0,1,1,1,1,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,1,0,1,1,1,1,0,0,1};
{0,0,0,1,0,0,0,1,1,1,1,0,1,1,0,0,1,0,1,1,0,1,0,1,1,1,1,1,1,0,0,1,1,1,0,1};
{0,0,0,1,0,0,0,1,1,1,1,1,0,0,0,1,1,1,0,1,1,1,1,0,1,0,1,0,0,1,0,0,1,0,0,1};
{0,0,0,1,0,0,1,1,1,0,1,0,0,0,1,1,0,0,0,1,1,1,1,1,1,1,0,1,0,1,1,0,1,1,0,1};
{0,0,0,1,0,1,0,0,1,1,1,0,1,1,1,1,1,1,1,0,0,0,1,0,1,1,0,1,1,0,0,0,1,1,0,1};
{0,0,0,1,0,1,1,0,0,0,1,1,0,1,1,0,1,0,0,0,1,1,1,1,1,1,1,0,1,1,1,0,0,1,0,1};
{0,0,0,1,0,1,1,0,1,0,1,0,0,1,1,0,0,0,1,1,1,0,1,0,0,1,1,0,1,1,1,1,1,1,1,1};
{0,0,0,1,0,1,1,0,1,1,0,1,0,1,1,1,1,1,1,1,0,0,0,1,1,0,0,0,1,0,1,1,1,0,0,1};
{0,0,0,1,1,0,0,1,0,0,1,0,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1,1,1,1,1};
{0,0,0,1,1,0,0,1,0,1,0,1,1,0,1,0,0,0,1,1,1,1,1,1,1,1,0,1,1,0,0,1,0,1,1,1};
{0,0,0,1,1,1,0,0,1,0,0,0,1,1,1,1,1,0,1,1,1,0,1,0,1,1,1,1,0,1,0,0,1,0,0,1};
{0,0,0,1,1,1,1,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,0,1,0,0,1,0,0,1,1};
{0,1,0,0,0,0,1,1,1,0,0,0,0,0,1,0,1,0,1,0,0,1,0,0,1,1,0,1,1,1,1,0,1,1,0,0};
{0,1,0,0,0,1,0,0,0,0,1,0,0,1,1,0,1,0,1,0,0,0,0,0,1,1,1,1,0,0,1,1,1,0,1,0};
{0,1,0,0,0,1,0,0,0,1,1,0,1,0,0,0,0,0,1,0,1,1,1,0,1,1,1,1,0,0,0,1,1,0,1,0};
10,1,0,0,0,1,0,0,1,0,1,1,0,0,0,1,1,1,1,0,1,1,1,0,1,0,0,0,0,0,1,0,1,1,0,0};
{0,1,0,0,0,1,0,0,1,0,1,1,1,0,0,1,1,1,1,0,0,0,0,0,1,0,1,0,1,1,0,0,1,0,0,0};
{0,1,0,0,0,1,1,0,1,1,1,1,0,1,1,0,0,1,0,0,1,0,1,0,1,0,0,0,0,0,1,1,1,0,0,0};
{0,1,0,1,0,0,0,1,1,1,1,1,0,0,0,1,0,0,0,1,0,0,0,0,1,0,0,1,0,0,1,0,1,1,1,0};
{0,1,0,1,0,0,1,1,1,0,1,0,0,1,0,0,1,0,0,0,0,1,0,0,0,1,0,0,0,1,1,1,1,1,0,0};

{0,1,0,1,0,1,0,0,0,1,1,1,1,0,0,1,0,0,1,0,1,1,1,0,0,1,1,0,0,0,0,0,0,0,1,0};
, 34
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{0,1,0,1,0,1,0,0,1,0,0,0,0,0,0,0,1,1,0,0,1,1,1,0,1,0,0,1,0,0,1,1,1,1,0,0};
{0,1,0,1,0,1,1,1,1,1,0,0,0,0,1,1,0,0,0,1,0,1,1,0,1,1,1,0,1,1,1,1,0,1,1,0};
{0,1,0,1,1,0,1,1,0,0,0,0,1,1,1,0,1,0,1,0,1,1,0,1,1,1,1,1,1,1,0,0,1,1,0,0};
{0,1,0,1,1,0,1,1,0,1,1,1,1,0,1,1,1,0,1,1,1,0,0,0,0,0,1,1,1,0,1,0,1,1,0,0};
{0,1,0,1,1,1,1,1,0,1,0,0,1,1,1,0,1,1,1,0,1,1,0,1,0,0,1,1,1,0,0,0,0,1,0,0}.

Trong vi du kha thi, khi d6 dai chudi cta tip hop chudi thir nhit bang 120,
tire 13, khi N =120, céc chudi trong tip hop chudi thir nhét bao gdm mét sd hoic
tht ca céc chudi c6 do dai 120 thu dugc bang cach xén 120 phan tir trong mot
chudi Gold c6 d6 dai 127 thu duoc thdng qua hoat dong cia hai m chubi dinh
trude ¢6 dd dai 127 modulo 2.

Da thre phai sinh cua hai m chudi dinh trude c6 d6 dai 127 bao gbm:
{x"+°+1 va x"+x+1}, va khi trang thai ban diu cia m chudi thi nhét 14 {1,
1,1,1,1,1,1},Uangthéibdeéucﬁanachu@iﬂmihaibmagénr
{1,0,0,1,0,0,1}; {1,0,0,1,0,1,0}; {0,0,1,0,0,1,1}; {1,0,0,1,1,1,1}; {1,1,0,0,1,0,0};
{1,1,1,0,1,1,1}; {0,1,0,0,0,0,0}; {1,0,1,0,1,0,0}; {0,1,1,0,0,1,0}; {1,1,0,1,0,0,0};
{1,0,1,0,0,0,0}; {0,0,0,1,0,0,1}; {1,0,0,0,1,0,0}; {0,0,0,0,0,0,1}; {1,1,0,0,0,1,1};
{1,0,0,1,0,0,0}; {0,1,1,1,1,1,1}; {0,1,0,0,1,0,0}; {0,0,1,0,1,0,1}; {1,1,0,0,1,1,1};
{0,0,1,0,1,1,1}; {1,0,1,1,0,0,1}; {1,0,0,0,1,0,1}; {0,0,0,1,0,0,0}; {1,1,0,1,0,1,1};
{0,1,1,1,0,1,1}; {1,0,0,1,1,0,0}; {1,1,1,0,0,0,1}; {0,0,0,1,0,1,0}; {1,1,1,0,0,0,0};
hodc

da thtrc phai sinh ctia hai m chudi dinh truéc c6 do dai 127 bao gbm:
{x7+x°+1 va x"+x°+1}, vakhi trang thai ban d4u cia m chudi tht nhit 1a {1,
1,1,1,1,1,1},uangthéibmndéucﬁanachuéiﬂmihaibmagénu
{1,0,0,1,0,0,1}; {0,0,1,1,1,1,0}; {0,0,0,1,1,1,0}; {0,1,1,0,0,1,0}; {1,1,0,1,1,1,1};
{1,1,0,0,1,0,1}; {1,0,0,1,1,0,1}; {0,0,0,0,1,0,0}; {1,0,1,0,1,1,0}; {1,0,1,1,0,0,1};
{1,1,0,0,0,0,0}; {1,0,1,0,0,0,0}; {0,0,0,0,0,0,1}; {1,0,0,1,1,0,0}; {1,1,1,0,0,1,0};
{0,1,1,1,0,1,0}; {0,0,1,1,0,1,1}; {1,1,1,1,0,0,0}; {0.0,1,1,0,0,0}; {1,1,1,1,0,0,1};
{0,0,0,1,0,1,0}; {0,1,0,0,1,1,1}; {1,1,1,1,1,0,0}; {1,1,1,0,0,0,0}; {0,0,1,1,1,0,0};
{1,0,1,1,1,1,0}; {0,0,1,1,1,1,1}; {1,1,0,0,1,1,1}; {1,1,0,1,0,0,0}; {0,0,0,0,0,1,0};

hoac
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da thic phéi sinh ctia hai m chudi dinh trudc c6 d6 dai 127 bao gbm:
{x7 +x+1 v& x +x*+1}, va khi trang thai ban dau ctia m chudi thtr nhét 1a {1,
1,1,1,1,1, 1}, trang thai ban d4u ciia m chudi thir hai bao gém:
{0,0,0,1,0,1,0}; {1,1,0,0,0,0,0}; {0,1,0,1,0,1,0}; {1,1,0,0,1,0,0}; {1,0,1,1,0,1,0};
{0,0,1,1,0,1,0}; {1,1,1,1,0,0,0}; {1,0,1,0,0,0,0}; {0,1,0,0,0,1,1}; {1,0,0,1,0,0,0};
{0,0,0,1,1,0,1}; {1,1,0,0,0,0,1}; {0,0,1,1,1,1,0}; {0,0,1,1,1,0,0}; {0,1,1,0,0,1,0};
{0,1,0,1,0,1,1}; {0,1,1,1,0,0,0}; {0,1,0,1,1,1,1}; {1,0,1,0,1,1,0}; {1,0,0,1,1,1,0};
{1,1,1,1,0,1,0}; {0,0,1,1,0,0,0}; {1,1,1,1,1,0,1}; {1,0,0,0,0,0,0}; {0,0,1,1,1,1,1};
{1,0,1,1,0,1,1}; {0,1,1,1,1,0,03}; {1,1,0,1,1,0,0}; {0,1,1,0,1,0,1}; {0,1,0,1,1,1,0};
hoac

da thuc phéi sinh ctia hai m chudi dinh trude c6 @ dai 127 bao gém:
{x7+x°+1 vd x”+x*+1}, vakhitrang thai ban d4u ciia m chudi thir nhat 12 {1,
1,1,1,1, 1, 1}, trang théi ban dau ctia m chudi thir hai bao gé‘)m:
{1,0,0,1,0,1,1}; {0,0,1,1,1,1,1}; {0,0,1,0,1,1,1}; {1,1,1,0,0,1,1}; {1,0,1,1,1,1,0};
{0,1,1,0,0,1,0};{1,1,0,0,0,1,1}; {1,1,1,0,0,1,0}; {0,1,1,0,1,0,1}; {1,1,0,1,1,1,1};
{1,0,0,1,0,0,0}; {1,1,0,1,0,0,1}; {1,1,0,1,1,0,0}; {0,0,0,1,1,0,1}; {1,1,0,0,0,0,0};
{0,1,1,1,1,1,1}; {0,1,1,1,1,1,0}; {0,1,1,1,1,0,1}; {1,1,0,1,0,1,0}; {0,1,0,0,1,0,1};
{0,0,0,1,0,1,0}; {1,1,0,1,0,0,0}; {0,0,0,0,1,1,0}; {1,0,1,1,0,0,0}; {0,1,0,0,1,1,0};
{1,1,1,0,0,0,0}; {0,0,0,0,1,0,0}; {0,0,0,1,1,0,0}; {0,1,0,1,0,1,0}; {1,0,0,0,0,1,1}.

Céc da thirc phai sinh ctia tt ca m chudi néu trén 1a céc da thirc c6 s6 luong
sb hang nhé hon trong da thirc nguyén thiy.

Trong vi du kha thi, khi d6 dai chudi ctia tap hop chudi thir ba bing 18, ttc
13, khi N =18, mdt sb hoic tat ca cac chudi trong tip hop chudi 14 trong tap hop

chudi tha ba duge bao gdm, va cc chudi trong tip hop chudi 14 bao gdm 108

chudi sau. Khi loc mién thoi gian duge thuc hién trén cac chudi {x,} tuonging

v6i cac chudi nay thu dugc sau khi didu bién n/2 BPSK, va hé s6 loc 14 [0,1, 1,
0,1], PAPR nhé hon 2,89 dB; khi hé sb loc 12 [0,16, 1, 0,16], PAPR nho hon 2,35
dB; khi hé sd loc 1a [0,22, 1, 0,22], PAPR nho hon 1,76 dB; hodc khi hé s6 loc 1a
[0,28, 1, 0,28], PAPR nho hon 1,27 dB. Ngoai ra, khi cong sudt chuén héa 16n

nhét thir hai ciia chubi mién tin s twong tmg v6i {x,,} nhé hon 0,5 dB, va cong
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suAt chudn hoa nhé nhét thi hai 16n hon 0,5 dB, do ph?mg mién tan s cia chudi
turong tmg {x,} 1a t6t hon:

{1,0,0,0,0,0,0,0,1,1,0,1,1,0,0,1,0,1}; {1,0,0,1,1,0,1,1,0,0,0,0,0,0,0,1,0,1};
{1,0,0,1,1,1,0,1,1,1,0,1,0,0,0,0,0,1}; {1,1,1,0,1,0,0,0,1,0,0,0,1,1,0,1,0,0};
{1,1,0,0,1,1,1,1,0,0,0,1,0,1,0,0,1,0}; {1,0,0,1,0,1,0,1,1,1,0,0,1,1,1,1,0,0};
{1,0,0,1,1,1,0,1,1,0,1,0,1,1,1,0,0,0}; {1,0,0,0,0,1,1,0,1,0,1,0,0,0,1,0,0,0};
{1,0,0,0,1,0,1,0,1,1,0,0,0,0,1,1,1,1}; {1,0,1,1,0,1,0,0,0,0,0,1,0,0,0,1,1,1};
{1,0,1,1,0,1,1,1,1,0,1,0,0,0,0,0,1,0}; {1,0,1,1,0,0,0,0,0,0,0,1,0,1,0,0,1,1};
{1,0,1,1,0,1,0,0,0,1,1,1,0,1,1,1,1,1}; {1,0,1,1,1,1,1,0,1,0,0,0,0,1,0,0,1,0};
{1,1,0,0,0,0,0,0,0,1,1,0,1,0,1,0,0,1}; {1,1,0,1,0,0,1,1,0,1,0,1,1,1,1,1,1,1};
‘{1,1,1,1,1,1,0,0,1,0,0,1,0,1,0,1,1,0}; {1,0,0,0,0,0,0,0,1,0,1,1,0,1,1,0,1,1};
{1,0,0,1,0,0,1,0,0,1,0,1,1,1,1,1,1,1}; {1,1,0,0,0,0,1,0,0,1,0,1,0,0,0,1,1,0};
{1,0,0,0,1,1,0,0,0,1,0,1,0,0,1,0,0,0}; {1,0,0,0,1,1,0,1,0,1,1,0,0,0,1,1,1,1};
{1,0,0,0,0,1,1,1,0,0,1,0,1,0,0,1,1,1}; {1,0,0,0,0,0,1,1,1,1,0,1,1,0,1,0,1,1};
{1,0,0,0,0,0,1,0,1,0,0,0,1,1,1,0,1,0}; {1,0,0,0,0,1,0,1,0,0,0,0,0,1,0,1,1,0};
{1,0,0,1,0,1,1,1,0,0,0,1,0,1,0,0,0,0}; {1,1,0,1,0,1,1,1,1,1,0,0,0,1,1,0,1,0};
{1,1,0,1,1,1,1,0,1,0,0,1,1,0,1,0,0,0}; {1,0,0,1,0,0,0,0,0,1,0,1,0,0,0,0,1,1};
{1,0,0,1,0,1,1,1,1,0,1,1,1,1,1,0,1,0}; {1,0,1,1,0,0,0,1,1,1,1,1,0,1,0,1,1,1};
{1,0,1,1,1,0,0,0,0,1,0,0,0,1,1,1,0,1}; {1,1,1,0,1,0,1,0,0,0,1,1,1,0,1,1,1,1};
{1,0,1,1,1,1,0,0,0,1,0,1,0,0,0,0,1,1}; {1,0,0,0,0,1,0,1,0,0,0,1,1,1,1,0,1,0};
{1,0,1,1,0,0,0,0,1,1,1,0,0,0,1,1,0,1}; {1,0,0,1,0,1,1,1,0,1,1,1,1,1,0,1,1,0};
{1,1,0,1,0,0,1,1,0,0,1,0,0,0,0,0,1,0}; {1,0,0,0,0,0,0,0,1,0,1,1,0,1,0,1,1,0};
{1,0,0,0,1,0,0,1,0,0,1,0,1,0,0,0,0,0}; {1,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,1,0};
{1,0,0,1,0,1,0,0,1,0,1,1,1,1,1,1,1,0}; {1,1,0,1,0,1,1,0,1,1,0,1,1,1,1,1,1,0};
{1,1,1,1,0,1,0,1,1,0,1,1,0,1,1,1,0,0}; {1,0,0,0,0,0,0,1,0,0,1,0,0,1,0,1,0,0};
{1,0,1,1,1,0,0,1,1,0,1,1,1,1,1,0,0,1}; {1,0,0,0,1,0,1,0,1,1,0,0,0,1,1,1,0,0};
{1,0,0,0,0,0,0,1,0,1,1,1,1,0,1,0,0,0}; {1,1,1,1,0,0,0,0,0,0,1,1,1,1,0,1,0,1};
{1,0,0,0,0,0,0,1,1,1,1,1,1,0,1,0,0,1}; {1,0,1,0,0,0,0,1,0,1,1,1,1,1,1,0,0,0};
{1,1,0,1,0,0,0,0,0,0,1,0,1,1,1,1,0,0}; {1,1,1,1,0,0,0,1,0,0,0,1,0,1,0,1,1,1};
{1,1,1,0,1,0,1,0,0,0,1,0,0,0,1,1,1,1}; {1,0,0,1,1,1,1,1,1,1,0,1,0,0,1,1,0,1};

{1,0,1,1,1,1,1,1,1,0,0,1,0,1,0,0,1,1}; {1,0,0,0,0,0,1,0,1,1,1,1,0,0,1,1,0,1};
37
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{1,0,0,1,1,0,0,0,0,1,0,1,1,1,1,1,0,1}; {1,0,0,0,0,1,1,0,0,1,1,0,0,0,0,1,0,1};
{1,0,1,0,0,0,1,0,0,0,1,1,1,0,0,0,1,1}; {1,0,1,0,1,0,0,0,1,1,1,0,0,0,1,1,0,0};
{1,1,0,1,1,1,0,1,0,1,1,0,0,0,1,1,1,0}; {1,0,1,1,0,1,0,1,1,1,1,0,0,1,0,0,0,0};
{1,0,0,0,0,1,0,1,0,0,1,0,0,0,0,0,1,0}; {1,1,1,0,0,0,0,1,0,1,0,1,1,1,1,1,1,0};
{1,0,0,0,0,0,0,1,0,1,0,1,1,1,1,0,0,0}; {1,0,0,0,0,1,1,0,1,0,0,0,0,0,1,0,0,1};
{1,0,0,1,1,1,1,0,1,0,0,1,0,0,0,0,0,1}; {1,0,0,0,0,0,1,0,1,1,1,0,1,0,1,1,1,0};
{1,0,0,0,1,0,0,0,1,0,1,0,0,1,0,0,0,0}; {1,0,0,0,1,1,1,1,1,0,1,1,0,1,0,1,1,1};
{1,1,0,0,1,1,1,0,1,0,1,1,1,0,1,0,0,0}; {1,1,1,0,1,0,0,0,1,1,0,1,0,1,1,1,1,1};
{1,1,1,1,1,0,1,0,1,1,0,0,0,1,0,1,1,1}; {1,0,0,0,1,0,1,1,0,1,1,0,1,1,1,1,1,0};
{1,0,1,1,0,1,0,0,0,1,1,0,0,0,0,0,1,0}; {1,0,0,0,0,0,1,0,0,1,0,0,0,0,1,0,0,1};
{1,1,1,0,1,0,1,1,0,0,0,0,0,0,1,1,0,1}; {1,0,0,1,0,0,0,1,1,1,1,1,0,0,0,1,0,1};
{1,0,1,0,0,0,1,1,1,1,1,0,0,0,1,0,0,1}; {1,1,1,1,1,1,0,0,1,0,1,0,0,0,1,0,1,1};
{1,0,0,0,0,0,1,0,1,0,0,1,0,1,1,1,1,0}; {1,0,0,0,0,1,0,1,1,0,1,0,1,1,1,1,1,0};
{1,0,0,0,0,1,1,1,1,0,1,0,1,0,0,1,1,0}; {1,0,0,1,0,1,0,1,1,1,1,0,0,0,0,1,1,0};
{1,0,0,0,0,1,1,1,0,1,1,0,1,0,1,1,0,0}; {1,1,0,0,1,0,1,0,0,1,0,0,0,1,1,1,1,0};
{1,0,0,0,1,1,0,0,0,0,1,1,0,1,0,1,0,0}; {1,0.0,0,0,1,0,1,1,1,0,0,0,0,1,0,1,0};
{1,1,1,1,1,0,1,0,0,1,0,0,0,0,1,0,1,1}; {1,0,0,0,0,0,0,1,1,0,1,0,1,1,0,1,0,0};
{1,0,0,1,0,1,0,0,1,1,1,1,1,1,0,0,0,1}; {1,0,1,1,1,1,0,0,1,0,1,0,0,0,0,1,1,1};
{1,1,0,0,0,1,1;1,0,1,1,1,1,0,0,1,0,1}; {1,1,1,0,0,1,0,1,0,0,1,1,1,1,0,1,1,1};
{1,0,0,0,0,0,0,1,0,0,1,1,1,1,1,0,0,1}; {1,0,0,1,1,1,1,1,0,0,1,0,0,0,0,0,0,1};
{1,0,1,0,1,1,1,1,0,0,0,0,1,0,0,1,0,0}; {1,1,1,0,0,1,0,1,0,1,1,0,0,0,0,1,0,0};
{1,1,1,1,0,1,1,1,1,0,0,1,0,1,0,1,1,0}; {1,1,0,0,0,0,1,0,1,0,0,0,1,0,0,1,0,0};
{1,1,0,1,1,0,1,1,0,0,0,0,0,1,0,1,0,0}; {1,1,1,0,0,1,1,1,1,0,1,0,1,0,1,1,1,0};
{1,0,0,1,1,1,1,0,0,0,1,0,1,0,1,0,0,0}; {1,0,1,1,1,0,1,0,0,1,0,1,1,0,0,0,0,0};
{1,0,1,1,1,1,1,1,0,0,1,0,1,1,0,1,0,0}; {1,1,0,1,0,1,1,1,1,1,0,0,1,0,0,1,0,0}.

Trong vi du kha thi, khi d6 dai chudi cia tap hop chudi tht nim béng 12, tic
14, khi N =12, mét s6 hoic tit ca cac chudi trong tap hop chudi 15 trong tp hop
chudi thir nam duge bao gdm, va cac chudi trong tap hop chudi 15 bao gdm 30
chudi sau. Khi loc mién thoi gian dugc thuc hién trén cac chudi {x,} tuonging
véi cac chudi nay thu dugce sau khi didu bién 7/2 BPSK, va hé sb loc 1a [0,28, 1,

0,28], PAPR nhé hon 1,50 dB. Ngoai ra, khi céng sudt chudn héa 16n nhét thi
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nhét ctia chudi mién tin sb twong tmg véi {x,,} nho hon 4 dB, cong sut chuin
héa nho nhét thir nhét 16n hon —4 dB, va hé sb tuong quan chéo nhé hon 0,85,
d6 phing mién tn s6 ciia chudi twong tmg {x,,} 1a t6t hon:
{1,0,1,1,0,1,1,0,1,0,0,0}; {1,0,1,0,0,1,1,1,0,0,1,0}; {1,0,1,0,1,1,0,1,1,0,1,0};
{1,0,1,1,0,0,0,1,1,0,1,1}; {1,0,1,0,0,1,0,0,1,0,1,0};
{1,0,1,1,0,0,1,0,1,0,0,1};

{1,0,1,1,0,0,0,1,0,0,0,1}; {1,0,1,1,0,1,1,1,0,1,1,0}; {1,0,1,1,0,1,0,1,1,0,1,1};
{1,0,1,1,0,1,0,0,0,1,0,1}; {1,0,1,0,1,0,1,1,0,0,0,1};
1{1,0,1,0,1,1,0,0,1,0,0,1};

{1,0,1,0,0,0,1,0,0,0,0,0}; {1,1,1,1,0,1,1,1,0,1,0,1}; {1,0,1,1,0,1,0,1,1,1,0,1};
{1,0,1,0,1,1,1,0,1,1,0,1}; {1,0,1,0,0,1,0,0,1,0,0,0};
{1,0,1,0,1,1,0,1,1,0,1,1};

{1,0,1,0,0,1,0,1,0,0,1,1}; {1,0,1,0,0,1,0,1,1,1,0,0}; {1,0,1,1,0,1,0,1,1,0,0,0};
{1,0,1,0,1,1,0,1,0,0,0,1}; {1,0,1,0,1,1,0,1,1,0,0,0};
{1,0,1,1,0,1,0,1,0,0,0,1};

{1,0,1,0,0,1,0,0,1,1,1,0}; {1,0,1,0,1,0,0,0,1,1,0,1}; {1,0,1,1,0,0,1,1,1,0,0,0};
{1,0,1,1,0,1,1,0,0,1,1,1}; {1,0,1,1,0,0,1,1,1,1,0,1};
{1,0,1,1,0,1,1,1,1,0,0,1}.

Trong vi du kha thi, khi 6 dai chudi ciia tip hop chudi thir nim béng 18, tirc

13, khi N =18, m6t sb hodc tit ca cac chudi trong tap hop chudi 16 trong tap hop
chudi thir nam duge bao gdm, va cac chudi trong tap hop chudi 16 bao gdbm 30
chudi sau. Khi loc mién thoi gian duoc thuc hién trén cac chudi {x,} twong tng
VGi cac chudi nay thu dugc sau khi diéu bién n/2 BPSK, va hé s6 locla[0,1, 1,
0,1], PAPR nhé hon 2,89 dB; khi hé s6 loc 12 [0,16, 1, 0,16], PAPR nhé hon 2,35
dB; khi hé sb loc 12 [0,22, 1, 0,22], PAPR nhé hon 1,76 dB; hoic khi hé sb loc 1a
[0,28, 1, 0,28], PAPR nho hon 1,27 dB. Ngoai ra, khi cong suét chuin héa 16n
nht thr hai ctia chudi mién tn sb tvong tmg véi {x,,} nhoé hon 0,5 dB, cong
sudt chudn héa nhoé nhét thir hai 16n hon —0,5 dB, va hé sb tuong quan chéo nhé
hon 0,672, d6 phiang mién tan sb ctia chudi tuong tng {x,} 1at6t hon:

{1,0,1,1,0,0,1,1,1,1,1,0,1,0,1,0,0,1}; {1,0,1,0,1,0,0,0,0,0,1,1,0,0,1,0,0,1};
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{1,1,1,1,1,1,0,0,0,0,1,0,0,1,1,1,1,0}; {1,0,1,0,1,1,1,0,1,0,0,1,1,1,0,1,0,0};
{1,0,1,1,0,1,0,1,1,0,0,1,0,0,0,1,0,0}; {1,0,1,1,1,0,0,1,1,1,1,1,0,0,0,0,1,1};
{1,0,0,0,0,1,0,0,1,0,0,1,0,0,1,1,1,0}; {1,0,0,0,1,1,0,1,1,0,1,1,0,1,1,1,1,0};
{1,1,1,1,0,0,1,1,0,1,0,1,1,0,0,1,0,1}; {1,0,1,1,1,1,1,0,0,1,1,1,1,1,0,1,0,0};
{1,0,1,0,1,0,1,1,1,0,0,1,0,1,1,1,0,0}; {1,0,1,1,0,0,0,1,1,0,1,1,1,1,0,1,1,0};
{1,0,1,1,0,1,1,0,0,0,1,1,0,1,1,0,1,0}; {1,1,1,0,0,1,0,0,1,0,1,0,1,0,0,1,0,0};
{1,0,1,0,0,1,0,0,0,1,0,0,1,1,1,0,1,0}; {1,1,1,0,0,0,0,0,0,0,0,1,0,0,1,1,1,0};
{1,0,1,1,1,0,0,1,0,1,0,0,1,1,1,0,1,0}; {1,0,0,0,1,0,1,0,1,0,0,0,1,1,0,1,0,1};
{1,0,1,1,0,1,0,0,0,0,0,1,1,1,1,0,1,1}; {1,0,1,1,0,0,1,0,0,1,0,0,1,0,0,1,0,0};
{1,1,1,1,0,1,1,0,1,1,0,0,1,0,0,1,0,0}; {1,0,0,0,0,1,1,0.1,1,0,1,0,1,1,1,0,0};
{1,0,1,1,0,0,0,1,1,1,0,1,1,0,0,0,1,0}; {1,1,1,1,1,1,0,1,1,0,0,0,1,0,0,1,0,0};
{1,0,1,0,0,1,1,1,0,0,1,1,1,1,0,1,1,0}; {1,0,1,1,1,1,0,0,1,1,1,0,0,1,0,1,0,1};
{1,1,0,1,0,1,0,0,1,0,0,1,1,1,1,0,0,0}; {1,0,1,0,0,1,0,1,1,0,1,1,0,1,1,1,0,0};
{1,1,0,1,1,0,0,1,0,1,1,1,0,0,0,0,1,1}; {1,0,1,1,0,1,0,0,1,0,0,0,0,1,1,0,0,0}.

Trong vi du kha thi, khi d6 dai chudi ctia tip hop chudi thir nim bing 24, tirc
13, khi N =24, m6t s hodc tit ca cac chudi trong tép hop chudi 17 trong tap hop
chudi thir ndm dugc bao gbm, va cac chudi trong tip hop chudi 17 bao gbm 30
chudi sau. Khi loc mién thoi gian duoc thyuc hién trén cac chudi {x,} twong tmng
v6i cac chudi nay thu dugce sau khi didu bién n/2 BPSK, va hé s6 loc 1a [0,28, 1,
0,28], PAPR nh hon 1,39 dB. Ngoai ra, khi cong suit chuin héa 16n nhit thir
nhéat cia chudi mién tin sb twong tmg v6i {x,} nhd hon 1,5 dB, cong suit chuin
héa nhé nhat thit nhit 16n hon —1,5 dB, va hé s6 twong quan chéo nho hon 0,6,
d6 phang mién tan sb cta chudi twong tmg {x,} 14 t6t hon:
{1,0,1,0,1,1,0,0,1,0,0,1,0,1,0,1,0,0,1,0,0,1,1,0};
{1,0,1,0,0,0,1,1,0,1,0,0,0,1,0,1,1,0,0,0,1,0,1,1};
{1,0,1,0,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,0,1,0,0,1};
{1,1,1,1,1,0,0,1,0,0,0,1,1,1,1,0,1,1,1,1,1,1,0,0};
{1,0,1,0,0,0,1,0,0,1,1,1,0,0,0,0,0,1,0,0,1,0,1,1};
{1,1,1,1,0,1,1,1,0,0,1,0,0,1,0,1,0,0,0,1,1,1,1,0};
{1,0,1,0,0,0,1,0,0,0,1,1,0,1,0,1,1,0,0,1,0,1,0,0};
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{1,1,1,1,0,0,1,1,1,1,1,0,0,0,0,0,1,0,0,0,1,0,0,1};
{1,0,1,1,0,1,1,1,1,0,1,1,1,0,0,1,0,0,0,0,1,1,1,1};
{1,0,1,0,0,0,1,0,1,0,1,1,0,0,0,1,1,1,0,0,0,1,1,0};
{1,1,1,1,0,0,0,0,1,0,0,1,1,1,0,1,1,1,1,0,1,1,0,1};
{1,0,1,0,0,1,1,1,0,0,0,1,1,1,0,0,1,0,1,0,1,1,1,0};
{1,1,1,1,1,0,1,0,0,1,1,0,1,1,1,0,1,1,0,1,0,1,0,0};
{1,0,1,0,0,0,1,1,1,0,0,1,0,1,0,0,1,1,1,0,0,0,1,0};
{1,1,1,1,1,0,1,0,1,1,0,0,0,1,0,0,1,0,1,0,0,1,1,0};
{1,0,1,0,0,1,1,1,0,1,1,0,1,0,1,1,0,0,1,0,0,0,0,0};
{1,0,1,0,0,1,1,1,0,1,1,1,0,1,0,0,1,1,0,1,0,1,0,1};
{1,0,1,0,0,1,0,1,0,1,0,0,1,1,0,1,0,0,0,1,0,0,0,1};
{1,0,1,0,0,0,1,1,1,0,0,1,0,0,0,0,0,0,0,1,1,1,0,0};
{1,0,1,0,1,1,1,0,0,0,1,0,0,1,0,1,0,0,1,0,0,0,1,1};
{1,0,1,0,0,1,0,0,0,1,1,1,0,1,0,1,1,1,0,0,0,1,0,0};
{1,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,0,0,1,0,0,1,0,1};
{1,0,1,0,0,0,1,0,0,0,0,1,1,0,0,0,1,1,0,1,0,1,0,0};
{1,0,1,0,1,1,1,0,0,0,0,0,1,1,1,0,1,1,1,0,0,0,1,1};
{1,0,1,0,0,1,1,0,1,1,0,1,1,1,0,0,0,0,1,1,1,1,1,0};
{1,0,1,0,1,0,0,1,1,1,0,0,1,1,1,0,1,0,1,1,1,1,0,1};
{1,0,1,0,0,0,1,1,0,1,0,0,0,1,1,0,1,0,0,1,0,0,1,0};
{1,1,1,0,0,0,1,1,0,1,1,1,0,1,0,1,1,0,1,1,1,1,0,1};
{1,0,1,0,0,0,0,1,1,1,0,1,0,1,0,0,1,1,0,1,0,0,0,1};
{1,0,1,0,0,1,0,0,1,1,0,0,0,0,1,0,1,0,0,1,1,0,1,0}.

Trong vi du kha thi, qua trinh trong d6 thiét bi dau cudi xac dinh chudi {x,}
bao gdm N phén tir sau khi truy nhap mang c6 thé dugc thé hién trén Fig.2. Thu
tuc cu thé nhu sau:

Thiét bi du cudi x4c dinh chudi ,} vaA, trong d6 gié tri cia n ndm trong
khoang tir 0 dén N—1, va A 1a s6 phirc khac 0. Chudi {b,} 6 thé duge luu trix
trong thiét bj ddu cudi, c6 thé dugc tao cdu hinh boi thiét bi mang cho thiét bi

dau cubi, hodc c6 thé thu duogc bang thiét bi dau cudi qua tinh toan theo cong
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thirc dinh trude.

$102. Tao tin hiéu thir nhat va giri tin hiéu thir nht dén thiét bi mang.

Mot c4ch tiy chon, qua trinh tao tin hi€u thir nhét dugc thé hién trén F ig.3.
Trong khi trién khai cu thé, trudc hét, thiét bi dau cudi thyuc hién bién ddi Fourier
rdi rac (discrete fourier transform, DFT) xir Iy trén N phén tr trong chudi {x,},
dé thu dugc chudi {f,}. O day, chii yéu nghia 1a thiét bi dau cudi thuc hién xt Iy
DFT bang céach sit dung N phan tir trong chudi dugc tao ciu hinh {x,}, dé thu
dugc chudi mién tan s§. Chudi mién tin sb & day 1a chudi {f,}. Sau do, thiét bi
dAu cudi dnh xa chudi {f,} dén N kénh mang phu, dé tao tin hiéu thir nhét, va
giri tin hidu thtr nhét dén thiét bi mang.

Mot céch tuy chon, nhu duoc thé hién trén Fig.3, qua trinh cu thé trong do
thiét bi dau cudi thuc hién xir Iy DFT trén chudi {x,} bao gdm N phan ti, dé
thu dugc chubi mién tin sb, va sau d6 anh xa riéng ré chudi mién tin s dén N
kénh mang phu, d& tao tin hiéu thir nhit, va gii tin hiéu the nhit dén thiét bi
mang bao gdm céc budc sau.

8$301. Thiét bi dau cubi thyuc hién xit Iy DFT trén chudi {x,} bao gbm N
phdn tir, dé thu dugc chudi {f,}.

S301 dugce thuc hién. Mot cach tiy chon, nhu dugce thé hién trén Fig.4a, trong
qué trinh trong d6 thiét bi dau cudi thuc hién xir Iy DFT trén chudi {x,} & thu
duge chudi {f,}, bd loc khong thé duge str dung. Mét cach tity chon, nhu dugce
thé hién trén Fig.4b, trong qua trinh trong d6 thiét bi ddu cudi thuc hién xir ly
DFT trén chudi {x,} dé thu duoc chudi {f,}, thiét bi ddu cudi c6 thé thuc hién
xtr Iy DFT dé thu dugc chudi { f}, sau khi st dung bd loc. Mot cach tuy chon,
nhu duoc thé hién trén Fig.4c, trong qua trinh trong d6 thiét bi dau cudi thue hién
xit Iy DFT trén chudi {x,} déthu dugc chudi {f,}, thiét bi ddu cudi c6 thé thu
duogc chudi {f,} bang cach sir dung bd loc, sau khi thyuc hién xir Iy DFT.

S$302. Thiét bi dau cudi anh xa riéng r& chudi { f} dén N kénh mang phu, dé
thu dugc tin hiéu mién tin sb & N diém.

Trong khi trién khai cu thé, tin hiéu mién tn sé & N diém 1 tin hiéu mién tn
s6 bao gdm N phan tir.
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Trén Fig.5a va Fig.5b theo cac phuong 4n thuc hién sang ché sau, s chi bao
chi muc ctia kénh mang phu thtr nhét, trong kénh mang phu trong hé théng truyén
thong, trong N kénh mang phu ma chudi {f,} dugc 4nh xa dén do.

Mot céch tiy chon, thiét bi du cubi 1an luot anh xa N phan tir trong chudi
{f,} dén N kénh mang phu lién tiép. Nhu dugc thé hién trén Fig.5a, mot cach
tiy chon, cac phdn tir tir f, dén fy., trong chudi {f,}lan lugt dugc anh xa
dén N kénh mang phu lién tiép, va cac sb kénh mang phu 12 s+0, s+1, ..., va s+N—-
1.

Trong vi du kha thi, thiét bi dau cubi 4nh xa lién tuc N phan tir trong chudi
{f,} dén N kénh mang phu theo thtr tur giam dan cta cac kénh mang phu. M6t
phan t trong chudi {f,} dugc 4nh xa dén mot kénh mang phu mién tan sb.
Kénh mang phu mién tin s6 12 don vi nho nhit cia tai nguyén mién tan sd, va
dugce sir dung dé mang thong tin dir liéu.

Trong vi du kha thi, thiét bj dau cudi lién tuc 4nh xa N phan tir trong chudi
{f,} dn N kénh mang phu theo thi tr ting dan ctia cic kénh mang phu. Anh xa
mdt phan tir trong chudi {f,} dén mot kénh mang phu nghia 1a phén tir duoc
mang trén kénh mang phu. Sau khi 4nh xa, khi thiét bi dau cudi gtri dit lidu qua
tan sb vo tuyén, trong duong rang phan tir dugc gui trén kénh mang phu. Trong
hé théng truyén thong, céc thiét bj ddu cudi khac c6 thé chiém cac kénh mang
phu khac nhau dé gti dir li¢u. Céac vi tri cda N kénh mang phu trong cac kénh
mang phu trong hé thdng truyén thong c6 thé dugc dinh trude hodc ¢ thé duoc
tao cAu hinh bang thiét bi mang bang bo hiéu.

Mot cach tiy chon, N phan tir trong chudi { fn} co thé theo cach khac dugc
anh xa dén N kénh mang phu c6 c4c khoang cach bang nhau. Nhu dugc thé hién
trén Fig.5b, mot cch tuy chon, khoang cach gitra N kénh mang phu bang 1, va
N kénh mang phu cach déu nhau trong mién tin sd. Khoang cach giira cac kénh
mang phu ma cac phan tir tr f; dn fy, trong chudi {f,} dugc 4nh xa dén
d6 12 mot kénh mang phu. Cu thé 13, cic phin tr tir f, dén f,. trong chudi
{f,} dugc 4nh xa lan lugt dén N kénh mang phu cich déu nhau, va cic kénh

mang phu dugc danh sb s+0, s+2, ..., va s+2(N-1).
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Theo phuong 4n thuc hién sang ché, cach thirc 4nh xa l4n luot N phén tr
trong chudi {f,} dén N kénh mang phu khong bi gi6i han theo cach néu trén.

S303. Thiét bi ddu cudi thuc hién bién dbi Fourier ddo nhanh (inverse fast
Fourier transformation, IFFT) trén tin hiéu mién t4n s bao gdm N phan tir, dé
thu dugc tin hiéu mién thoi gian t&ong tng; va thém CP vao tin hiéu mién thoi
gian, dé tao tin hiéu thir nhat.

S304. Thiét bi dAu cudi giri tin hiéu thir nhit qua tan sb vo tuyén.

Mot cach tuy chon, khi S303 dugc thuc hién, tin hi¢u mién thoi gian thu duoc
sau khi thiét bi du cudi thuc hién IFFT trén tin hiéu mién tin sd dugc tao & N
diém 1a ky hiéu OFDM. Khi S303 duoc thyuc hién, thiét bi dau cudi gtri tin hiéu
thir nhét qua tin sé vo tuyén. N6i cach khéc, thiét bi dau cubi giri, trén N kénh
mang phu, tin hiéu thir nhat ma mang chudi {f,}.

Trong vi du kha thi, thiét bi dau cubi c6 thé giri, trén mét ky hiéu OFDM, tin
hiéu thir nhit mang chudi {f,}, hodc c6 thé giri, trén cac ky hi¢u OFDM, tin hi¢u
thir nhat mang chudi {f,}.

Luu y ring, theo phwong 4n thuc hién sang ché, cach tao tin hiéu thtr nhét
khong bi gi6i han & trién khai néu trén trong d6 thiét b dau cudi thuc hién xir Iy
DFT trén chudi {x,} bao gdm N phén tir, & thu dugc chudi mién tan s6, sau d6
anh xa riéng ré& chudi mién tan s dén N kénh mang phu, va tao tin hiéu thir nhét
va giri tin hiéu thi nhit dén thiét bi mang.

Mot cach tiry chon, chudi {y,,} c6 thé thu dugc béng cach sir dung bcf) loc
tao dang cho chudi {x,}. Sau do, chudi { n} duoc didu bién trén kénh mang,
dé tao tin hiéu thir nhit va gti tin hiéu tht nhét dén thiét bi mang.

M0ot céch tiy chon, tin hi€u thir nhét 12 tin hiéu tham chiéu. Cu thé 13, tin hiéu
tha nhét c6 thé 1a UCL, DMRS, SRS, hodc PTRS, hoic c6 thé 14 thong tin bao
nhan (acknowledgment, ACK), thong tin bdo nhan phd dinh (negative
acknowledgment, NACK), hoic théng tin yéu cau 14p lich (scheduling request,
SR) UL. Theo phwong 4n thuc hién sang ché, tin hiéu thtr nhit bao gdm nhung
khong bi gidi han & chi thong tin néu trén.

Mot cach tuy chon, tin hi¢u thir nhét 12 tin hiéu dugc st dung dé mang thong
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tin truyén thong. Trong khi trién khai cu thé, thong tin truyén thong c6 thé dugc
mang trong cach chon chudi, hoic ¢6 thé dugc mang trong phuong tién didu bién
chudi, nhung khong bi gi6i han & d6.

Mot cach tity chon, theo cach chon chudi, 2° chudi truc giao dugc phéan
phéi dén mot thiét bi dau cubi. Mot cach tily chon, 2° chudi truc giao c6 thé
thu dugc bing cach thuc hién 2° dich chuyén tuin hoan trén mét chudi gbe, va
27 chudi truc giao c6 thé mang thong tin n-bit. Ching han, 2° chudi truc giao
12 bén chudi duge danh s6 0, 1, 2, va 3, trong d6 00 tuong tng véi chudi 0, 01
trong tmg véi chudi 1, 10 twong tmg v&i chudi {2}, va 11 tuong tmg vé6i chudi
3. Theo cach nay, bén chudi c6 thé mang thong tin 2-bit.

Mot céach tity chon, trong phuong tién diéu bién chudi, mét chudi duge phén
phéi dén mot nguoi dung, va ky hiéu diéu bién dugc tao cho thong tin cin dugc
truyén dén ngudi dung. Ky hidu didu bién bao gdm nhung khéng bi giéi han &
ky hiéu BPSK, ky hiéu QPSK, ky hi¢u 8QAM, ky hi¢u 16QAM, va tuong tu. Ky
hiéu diéu bién duoc nhan véi chudi, dé tao chudi duge gtri thue. Ch?mg han, mot
ky hiéu BPSK c6 thé bang 1 hogc —1, va dbi véi mot chudi {x,,}, chudi dugc giri
c6 thé bang {x,} hosic {-x,} saukhi diéu bién duoc thuc hién dua trén ky hiéu
BPSK.

Trong vi du kha thi, theo phin mé ta tuwong tng véi Fig.2 trong ban mé ta,
sau khi truy nhidp mang, thiét bi dau cudi c6 thé xac dinh, dya trén A va chudi
{8,}, chudi {x,} ma bao gdm N phin tir vi dugc tao cdu hinh bdi thiét bi mang.

Luu y ring d6i v6i phuong tién diéu bién chudi, thong tin khac nhau duoc
mang bing cach sir dung cac gia tri khac nhau ciia A trong chudi {x,,}.

M6t cach tiy chon, A c6 thé 1a ky hiéu diéu bién. Trong truong hop nay, A
thu dugc sau khi bit thong tin dit li€éu hoac bit thong tin diéu khién dugc diéu
bién. A dugc mang trén N phan tir dugc bao gdm trong chudi {x,}, va A khong
thay ddi véi n.

Mot céch tuy chon, A 1a héng s6. Chéng han, A=1. Chéng han, A co thé 1a ky
hiéu ma ca thiét bj dau cudi 13n thiét bi mang déu biét. Theo cach khac, A c6 thé
chi bdo bién do.
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Luu ¥ ring, viéc A 1a hang sb trong don vi thoi gian truyén khéng phai 1a A
dugce cb dinh, va A c6 thé thay d8i khi tin hidu thtr nhét dugc giri & cac thoi didm
khac nhau. Ching han, tt c4 N phan tir dugc bao gdm trong chudi {x,,} 1a céc
RS, va A 1a bién d§ ctia cac RS. Khi thiét bi dau cudi giri 14n dAu tin hiéu tht
nhét, tin hiéu thir nhat c6 thé dugc giri da trén A=1. Khi thiét bj ddu cudi gii
tin hiéu thtr nhét in thtr hai, tin hiéu thtt nhét c6 thé duoc giri dua trén A=2.,

$103. Thiét bi mang nh4n tin hiéu thir nhit drgc mang trén N kénh mang phu,
dé thu dugc N phan tir trong chudi {x,}.

S103 duoc thuc hién. Thiét bi mang nhén tin hiéu trén N kénh mang phu dya
trén céc vi tri cia N kénh mang phu trong kénh mang phu trong hé théng truyén
thong va duogc dinh trude hodc duge tao ciu hinh béi tram co s6.

Mot cach tuy chon, thiét bi mang thu dugc, trén N kénh mang phu lién tiép,
tin hiéu thir nhét trén N kénh mang phuy; hodc thu dugc, trén N kénh mang phu
c¢6 cac khoang cach biang nhau, tin hiéu th& nhit trén N kénh mang phu.

MGt céach tiy chon, cach thirc thu dugc N phén tir trong chudi {x,} 1a viéc
thiét bj mang thu dugc N phén tir trong chudi { fn}, vathue hién xt ly IDFT trén
chudi {f,}, dé thu dugc N phan tir trong chudi {x,}.

C6 thé dugc biét tir phan mo ta sang ché tuong tmg véi bude S102 rang tin
hiéu thtr nhit dugc tao sau khi thiét bi diu cudi thuc hién xir Iy DFT trén N phin
tir trong chudi {x,}, dé thu dugc chudi {f,}, va sau d6 anh xa chudi {f,} dén
N kénh mang phy. D& mb ta chi tiét chudi {x,,}, tham khéo c4c phin md ta trong
ng & bude S101 va S102. Cac chi tiét khong duoc mb ta lai & day.

$103 dugc thuc hién. Theo thiét ké kha thi, trude hét, thiét bi mang thu duge,
trén N kénh mang phu lién tiép, tin hiéu thr nhit trén N kénh mang phu; hoac
thu dugc, trén N kénh mang phu c6 c4c khoang cach bang nhau, tin hiéu thir nhét
trén N kénh mang phu. Sau d6, CP ctia tin hiéu thir nhit duoc loai bd, dé thu
duoc tin hiéu mién thoi gian. Tiép theo, DFT M diém dugc thuc hién trén tin
hiéu mién thoi gian, dé thu duoc tin hiéu mién tin s bao gém N phf:fm tr, trong
d6 M 16n hon hozc bang N. Két qua 13, N phén ttr trong chudi { fn} dugc xac

dinh dya trén tin hiéu mién tan so bao gom N phan tir.
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Trong khi trién khai cu thé, sau khi truy nhdp mang, thiét bi dau cudi guri
PUSCH béng c4ch st dung chudi dugc tao ciu hinh {x,,}, va thiét bi mang nh4n
PUSCH bang céch sir dung chudi {x,} dugc tao ciu hinh cho thiét bi dau cubi.

S104. Thiét bi mang xi Iy tin hiéu thir nhét dua trén N phan tir trong chudi
{xn}-

Mot cach tiry chon, Fig.6 12 so db ciia qua trinh trong d6 thiét bi mang xir Iy
tin hiéu thir nhét. Thiét bi mang thu dugc tat ca cac chudi kha thi bang cach duyét
qua chudi dugc luu trit cuc b {x;,}‘, va thuc hién riéng ré& xtr ly li€n quan va so
sanh kha ning 16n nhét trén chudi thu duge {x,} va tit ca cdc chudi kha thi ctia
chudi {r.}, d& thu dugc dir liéu duoc truyén béi thiét bi dAu cubi.

Dura vao phin mb ta twong tmg v6i bude S102 theo sang ché, t6 hop gia tri
cua théng tin 2 bit 1a {(0, 0), (0, 1), (1, 0), (1, 1)}. Dua vao Fig.2, khi thong tin
2 bit 1 (0, 0), chudi thu duge ¥} 13 chudi {¥],}; khi théng tin 2 bit 1a (0, 1),
chudi thu duge {¥)} 1a chudi 1,,}; khi thong tin 2 bit 1a (1, 0), chudi thu dugc
%} 1a chudi {x;,}; hodc khi théng tin 2 bit 1a (1, 1), chudi thu duge {2} 1a
chudi {xi,}. Bén chudi 1.}, .}, i), va 1.} c6 thé 1a céc chudi dich
chuyén tudn hoan cua cing chudi, va chudi {x,} duge tuong quan riéng ré voi
{x{,,n}, {x;,n}, {xé,,,}, va {xﬁ,,,} dé thu duoc bdn gia tri twong quan. Gia tri cia
thong tin 2 bit twong Gmg véi gié tri twong quan 16n nht 13 dir lidu thu duoc bing
thiét bi‘mang. Ching han, néu gia tri trong quan 16n nhét thu dugc qua turong
quan giita cac chudi {x,} va 1 thong tin 2 bit 1a (0, 0).

Theo phuong phép xir ly tin hiéu dua trén chudi theo phuong an thuc hién
sang ché, chubi dugc st dung dé giri tin hiéu trén PUSCH dugc xac dinh. Chudi
1a chudi {x,} bao gdm N phén tir, X, 1a phan tir trong chudi {x,}, va chudi
duoc x4c dinh {x,} 1a chudi théa man diéu kién dinh trude. Sau d6, tin hidu th
nhét dugc tao va dugc gui. Béng chudi dugc xac dinh, khi tin hiéu dugc giri trén
PUSCH, d6 phing mién tin sb chudi twong ddi tét c6 thé dugc duy tri, va gia tri

PAPR tuong dbi thdp va twong quan chéo twrong dbi thip gitta cac chudi c6 thé
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dugc duy tri, nho d6 théa man méi trudng ing dung truyén théng trong d6 tin
hiéu dugc gt trén PUSCH, dac biét kich ban hé théng NR hoic kich ban trong
tu NR.

Ngoai ra, theo phuong phap xir 1y tin hiéu dya trén chudi theo phuong an
thwe hién sang ché, dbi véi chudi {s,} lién quan dén chudi {x,} mabao gdm N
ph@‘m tr va dugce xac dinh ¢ bude S101, tdp hgp ma bao gém chubi {Sn} bao gém
phin tir s, bao gdm it nhit chudi thir nhét trong tap hop chudi thit hai hoic
chudi twong dwong cia chudi thir nhat, va chudi thir hai trong tip hop chudi thir
hai hoic chudi twong duong ctia chudi thir hai. N6i cach khac, tdp hgp ma bao
gbém chudi {s,} bao gdbm phan tir s, bao gdm it nhét chudi trong tap hop chudi
thir hai va hai chudi khong twrong duong trong tip hop chudi bao gém céc chudi
turong dwong cua cac chudi trong tap hop chudi thir hai. Cu thé 13, tap hop ma
bao gém chudi {s,} bao gbm phin tir s, bao gdm it nhét hai chudi trong tip
hop chudi th hai, hoic tdp hop ma bao gbém chudi {s,} bao gbm phan tir Sn
bao gbm it nhat mdt chudi trong tap hop chudi thir hai va mot chudi twong dwong
ctia chudi khéc trong tip hop chudi thir hai, hodc tp hop ma bao gém chudi {s.}
bao gdm phin tir s, bao gdm it nhit mot chudi tuong duong clia mot chudi
trong tap hop chudi thir hai va mét chudi twong dwong ctia chudi khac trong tap
hop chudi thir hai. G day, khi cac chudi trong tap hop chudi thu nht tring lip
mdt phan céc chudi ctia tap hop chudi thit hai, chudi thir nhat hosc chudi thir hai
c6 thé 1a chudi trong tAp hop chudi thir nhét, hogic chudi thir nhit hoic chudi thi
hai khéng phai 12 chudi trong tap hop chudi thir nhét.

Theo phurong an thyc hién kha thi khac, khi N =18, tap hop ndy ma bao gE‘)m
chudi {s,} bao gdm phan tr s, & bude S101 bao gdm it nhit chudi thar nhit
trong tap hop chudi thir tu va chudi thir hai trong tap hop chudi thit tu. Néi cach
khac, tp hop nay ma bao gdm chudi {s,} bao gbm phén tir s, bao g6m it nhét
hai chudi trong tap hop chudi thir tu.

Luu ¥ rang tap hop chudi thir hai bao gom it nhét hai chudi, hoic c¢6 thé bao

gom nhiéu hon hai chuoi.
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Khi N =12, tap hop chudi thir hai 13 tip hop chudi 4 hodc tip hop chudi 5;
va/hodc khi N =24, tap hop chudi thir hai 13 tap hop chudi 6, tip hop chudi 7, tap
hop chudi 8, hoic tap hop chudi 9; va/hodc khi N =36, tap hop chudi thir hai 13
tap hop chudi 10, tip hop chudi 11, tap hop chudi 12, hoic tap hop chubi 13.

Tép hop chudi 4 bao gém mot sb hodc tit ca 30 chubi sau. Khi loc mién thoi

gian dugc thuc hién trén cac chudi {x,} twong tmg véi cac chudi ndy va cac
chudi trong duong cia cac chudi nay thu duoc sau khi didu bién n/2 BPSK, va
hé sé loc 14 [0,1, 1, 0,1], PAPR nhé hon 3,05 dB; khi hé s6 loc 12 [0,16, 1, 0,16],
PAPR nhé hon 2,52 dB; khi hé s6 loc 1a [0,22, 1, 0,22], PAPR nhé hon 1,95 dB;
hoac khi hé sb loc 1a [0,28, 1, 0,28], PAPR nho hon 1,50 dB. Ngoai ra, khi cong
suét chudn hoa 16n nhét thir nhit cia chudi mién tan sé trong tmg véi {x,} nhoé
hon 4 dB, cong suat chudn héa nhé nhét tht nhit 16n hon —4 dB, va hé sb tuong
quan chéo giita cac chudi {x,} tuong tmg véi cic chudi ndy va cac chudi tuong
duong cia cac chudi nay nho hon 0,85:
{1,0,0,1,1,0,1,0,1,1,1,1}; {1,0,0,1,1,1,1,1,0,1,0,1}; {1,0,0,0,0,1,1,0,1,1,1,0};
{1,0,0,1,1,1,1,0,1,0,0,0}; {1,1,0,0,1,0,1,1,1,1,0,1}; {1,1,0,0,0,0,0,1,1,0,1,0};
{1,1,0,1,0,0,1,1,1,0,1,1}; {1,0,0,0,0,1,0,0,1,0,1,1}; {1,0,0,0,0,1,0,1,1,0,1,1};
{1,0,0,0,0,1,1,1,0,1,1,0}; {1,0,0,0,0,1,1,1,0,1,0,0}; {1,0,0,1,0,0,0,1,0,0,1,1};
{1,1,0,0,0,1,0,0,0,1,1,0}; {1,0,0,0,0,0,1,0,1,0,0,0}; {1,0,0,0,0,0,1,0,0,0,1,0};
{1,0,0,0,0,1,1,0,1,0,1,1}; {1,0,0,1,1,0,1,0,0,0,0,0}; {1,0,0,1,1,1,1,0,1,0,1,1};
{1,0,0,0,0,1,1,0,0,0,1,0}; {1,0,0,1,1,0,0,0,0,1,0,1}; {1,0,0,0,0,0,0,1,1,0,1,0};
{1,0,0,1,0,0,0,0,0,1,0,1}; {1,0,0,0,0,0,0,1,0,1,0,1}; {1,0,0,0,0,1,1,1,0,1,0,1};
{1,0,0,1,0,0,0,0,0,1,1,0}; {1,0,0,1,0,1,1,0,0,0,0,0}; {1,0,0,1,0,1,1,1,1,0,0,1};
{1,0,0,0,0,0,0,0,1,1,1,0}; {1,0,0,0,0,0,0,0,1,0,1,1};
{1,1,0,1,0,1,0,1,1,0,1,1}.

Chudi 5 bao g@)m mdt sb hodc tit ca 30 chudi sau. Khi loc mién thoi gian
duge thuc hién trén céc chudi {x,} tuong Gng véi cic chudi nay va cac chudi
twong dwong cla cac chudi nay thu dugc sau khi diéu bién n/2 BPSK, va hé sb
loc 120,28, 1, 0,28], PAPR nho hon 1,50 dB. Ngoai ra, khi cong suét chudn hoa

16n nhét thir nhat ciia chudi mién tan s twong tmg v6i {x,,} nho hon 4 dB, cong
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suat chuin héa nho nhét thi nhit 16n hon —4 dB, va hé s6 tuong quan chéo giira
cac chudi {x,} twong tmg véi cac chudi nay nho hon 0,84:
{1,0,0,1,1,0,1,0,1,1,1,1}; {1,0,0,1,0,1,1,1,0,1,1,1}; {1,0,0,0,0,1,0,0,0,1,0,1};
{1,0,0,0,0,1,0,0,1,1,1,0}; {1,0,0,0,0,1,0,1,1,1,0,0}; {1,0,0,1,1,1,1,1,0,1,0,1};
{1,0,0,0,0,1,1,0,1,1,1,0}; {1,0,0,1,1,1,1,0,1,0,0,0}; {1,1,0,0,0,0,0,1,1,0,1,0};
{1,0,0,0,0,1,0,0,1,0,1,1}; {1,0,0,0,0,1,0,1,1,0,1,1}; {1,0,0,1,0,0,0,1,0,0,1,1};
{1,1,0,0,0,1,0,0,0,1,1,0}; {1,0,0,0,0,0,1,0,1,0,0,0}; {1,0,0,0,0,0,1,0,0,0,1,0};
{1,0,0,0,0,1,1,0,1,0,1,1}; {1,0,0,1,1,0,1,0,0,0,0,0}; {1,0,0,1,1,1,1,0,1,0,1,1};
{1,0,0,0,0,1,1,0,0,0,1,0}; {1,0,0,1,1,0,0,0,0,1,0,1}; {1,0,0,0,0,0,0,1,1,0,1,0};
{1,0,0,1,0,0,0,0,0,1,0,1}; {1,0,0,0,0,0,0,1,0,1,0,1}; {1,0,0,0,0,1,1,1,0,1,0,1};
{1,0,0,1,0,0,0,0,0,1,1,0}; {1,0,0,1,0,1,1,0,0,0,0,0}; {1,0,0,1,0,1,1,1,1,0,0,1};
{1,0,0,0,0,0,0,0,1,1,1,0}; {1,0,0,0,0,0,0,0,1,0,1,1};
{1,1,0,1,0,1,0,1,1,0,1,1}.

T4p hop chudi 6 bao gdm mét sé hoic tit ca 30 chudi sau. Khi loc mién thoi
gian dugc thuc hién trén cac chudi {x,} tuong tmg véi cdc chudi ndy va cac
chudi twrong dwong ctia cac chudi nay thu dugc sau khi didu bién 7/2 BPSK, va
hé s6 loc 14 0,1, 1, 0,1], PAPR nho hon 3,17 dB; khi hé sb loc 12 [0,16, 1, 0,16],
PAPR nhé hon 2,58 dB; khi hé s loc 12 [0,22, 1, 0,22], PAPR nho hon 1,94 dB;
hodc khi hé sb loc 1a [0,28, 1, 0,28], PAPR nhé hon 1,39 dB. Ngoai ra, khi cong
sut chudn héa 16n nhét thir nhét ctia chudi mién tin s twong tmg véi {x,} nho
hon 1,5 dB, c6ng sudt chudn héa nhé nhét thir nhat 16n hon —1,5 dB, néi cach
khéc, do phing mién tan s6 ctia chudi twong tmg {x,} twong ddi tét, va hé sé
trong quan chéo gitta cac chudi {x,} twong tmg v&i cac chudi nay nhé hon 0,66:
{1,0,0,1,1,1,1,1,1,0,1,0,0,1,1,0,0,0,0,1,0,1,0,1};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,0,0,0};
{1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1,0,1,0};
{1,1,0,0,1,0,1,0,0,0,1,0,1,1,0,1,1,1,0,0,1,1,1,1};
{1,0,0,1,0,0,0,1,0,1,0,0,0,0,1,1,0,1,1,1,1,0,0,0 };
{1,1,0,0,0,1,0,0,0,0,0,1,0,1,1,0,0,0,1,0,1,1,0,1};
{1,0,0,0,0,1,0,0,1,0,0,0,1,0,1,0,0,0,1,1,1,1,0,0};
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{1,0,0,1,0,0,0,1,1,0,0,0,0,0,1,0,1,1,1,1,0,1,0,1};
{1,0,0,1,0,0,0,0,0,1,0,0,0,1,1,1,0,1,0,0,1,0,1,1};
{1,1,0,0,0,0,1,1,1,0,1,0,1,1,1,0,1,1},0,1,1,1,1,0};
{1,0,0,1,0,1,0,0,0,0,1,0,1,1,1,1,1,0,0,1,1,1,0,1};
{1,0,0,1,0,1,1,0,0,0,1,0,1,1,1,0,0,0,1,0,0,0,0,0};
{1,0,0,1,1,1,0,1,0,0,0,0,0,1,1,0,1,0,1,1,1,1,0,1};
{1,0,0,1,0,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,0,0,0,1};
{1,0,0,1,0,1,1,1,0,1,0,1,1,0,0,0,1,1,0,1,1,1,1,1};
{1,1,0,0,1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,1,0,1,0,1};
{1,1,0,0,0,0,1,0,0,0,0,0,1,1,0,1,1,0,0,0,1,0,1,0};
{1,0,0,1,0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,1,0,0,1,1};
{1,1,0,0,0,0,0,1,0,0,0,1,0,1,1,0,1,0,0,1,1,1,0,1};
{1,0,0,1,1,1,0,1,0,0,0,1,0,1,1,0,0,0,0,1,0,0,0,0};
{1,1,0,0,1,0,1,1,0,1,0,0,0,1,0,0,0,0,0,1,1,1,0,1};
{1,0,0,1,0,1,1,1,0,1,0,0,0,1,1,0,1,1,1,1,0,1,1,1};
{1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,1,1,0,1,0,0,0,1,1};
{1,0,0,1,0,1,0,1,1,1,1,0,1,1,1,1,0,0,0,0,1,1,0,1};
{1,0,0,1,1,0,1,0,1,1,1,1,1,1,0,1,1,0,0,0,1,1,1,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,0,1,1,0,1,0,0,0,0,1};
{1,0,0,0,0,1,0,1,0,0,0,1,0,0,1,1,1,1,0,1,1,0,1,1};
{1,0,0,1,0,0,1,0,1,1,1,0,0,1,1,1,1,1,1,0,0,0,1,0};
{1,0,0,1,1,0,1,1,1,1,0,0,0,1,1,1,1,1,0,1,1,0,1,0};
{1,1,0,0,0,1,0,1,1,1,1,0,0,1,1,0,1,0,1,1,1,1,1,0}.

Chudi 7 bao gdm mdt s hozc tit ca 30 chudi sau. Khi loc mién thoi gian
duogc thuc hién trén cac chudi {x,} twong tmg véi cac chudi ndy va cac chudi
tuong duong cta cac chudi nay thu duge sau khi didu bién n/2 BPSK, va hé sb
loc 140,28, 1, 0,28], PAPR nho hon 1,39 dB. Ngoai ra, khi cong suét chudn hoa
16n nhét thir nhét cia chudi mién tin sb twong tng véi {x,} nhé hon 1,5 dB,
cong suit chudn hoa nhé nhét thir nhit 16n hon —1,5 dB, n6i cach khac, do phang

mién tan s ciia chudi twong tmg {x,,} tuong ddi tot, va hé s6 twong quan chéo
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giira cac chudi {x,} twong ng véi cac chudi ndy nhé hon 0,6:
{1,0,0,1,1,1,1,1,1,0,1,0,0,1,1,0,0,0,0,1,0,1,0,1};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,0,0,0};
{1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1,0,1,0};
{1,1,0,0,1,0,1,0,0,0,1,0,1,1,0,1,1,1,0,0,1,1,1,1};
{1,0,0,1,0,0,0,1,0,1,0,0,0,0,1,1,0,1,1,1,1,0,0,0};
{1,1,0,0,0,1,0,0,0,0,0,1,0,1,1,0,0,0,1,0,1,1,0,1};
{1,0,0,1,0,0,0,1,0,0,0,0,0,1,1,0,1,0,1,0,0,1,1,1};
{1,1,0,0,0,0,0,0,1,1,0,1,0,0,1,1,1,0,1,1,1,0,1,0};
{1,0,0,0,0,1,0,0,1,0,0,0,1,0,1,0,0,0,1,1,1,1,0,0};
{1,0,0,1,0,0,0,1,1,0,0,0,0,0,1,0,1,1,1,1,0,1,0,1};
{1,1,0,0,0,0,1,1,1,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0};
{1,0,0,1,0,1,0,0,0,0,1,0,1,1,1,1,1,0,0,1,1,1,0,1};
{1,1,0,0,1,0,0,1,0,1,0,1,1,1,0,1,1,1,1,0,0,1,1,1};
{1,0,0,1,0,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,0,0,0,1};
{1,1,0,0,1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,1,0,1,0,1};
{1,0,0,1,0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,1,0,0,1,1};
{1,0,0,1,0,1,0,0,0,1,0,0,0,1,1,1,1,1,1,0,0,1,1,0};
{1,0,0,1,0,1,1,0,0,1,1,1,1,1,1,0,0,0,1,0,0,0,1,0};
{1,0,0,1,0,0,0,0,1,0,1,0,0,0,1,1,0,0,1,0,1,1,1,1};
{1,0,0,1,1,1,0,1,0,0,0,1,0,1,1,0,0,0,0,1,0,0,0,0};
{1,0,0,1,0,1,1,1,0,1,0,0,0,1,1,0,1,1,1,1,0,1,1,1};
{1,0,0,1,1,1,0,1,1,1,0,0,0,0,0,1,0,0,0,1,0,1,1,0};
{1,0,0,1,0,0,0,1,0,0,1,0,1,0,1,1,1,1,1,0,0,1,1,1};
{1,0,0,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,0,0};
{1,0,0,1,0,1,0,1,1,1,1,0,1,1,1,1,0,0,0,0,1,1,0,1};
{1,0,0,1,1,0,1,0,1,1,1,1,1,1,0,1,1,0,0,0,1,1,1,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,0,1,1,0,1,0,0,0,0,1};
{1,1,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,1,1,1,0};
{1,0,0,1,0,0,1,0,1,1,1,0,0,1,1,1,1,1,1,0,0,0,1,0};

{1,0,0,1,0,1,1,1,1,1,1,1,0,0,0,1,1,0,1,0,1,0,0,1}.
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Tap hop chudi 11 bao gdm mét sb hozic tit ca 62 chudi sau. Khi loc mién thoi
gian dugc thuce hién trén cic chudi {x,} twong tmg véi cac chudi nay va cac
chudi trong duong cia cic chudi nay thu dugc sau khi diéu bién n/2 BPSK, va
hé sdloc1a[0,1, 1, 0,1], PAPR nhé hon 3,17 dB; khi hé s6 loc 12 [0,16, 1, 0,16],
PAPR nhé hon 2,58 dB; khi hé s6 loc 14 [0,22, 1, 0,22], PAPR nhé hon 1,94 dB;
hoic khi hé s6 loc 1a [0,28, 1, 0,28], PAPR nho hon 1,39 dB. Ngoai ra, khi cong
sudt chudn héa 16n nhét thir nhét ctia chudi mién tan s twong img v6i {x,} nhod
hon 1,5 dB, cong sudt chuin héa nhé nhét thtr nhit 16n hon —1,5 dB, noi cach

khac, d6 phang mién tan s6 cta chuodi trong tmg {x,} tuwong doi tot, va hé so

tong quan chéo gitta cac chudi {x,} twong tmg véi cac chudi nay nhd hon 0,69:

{1,0,0,1,1,1,1,1,1,0,1,0,0,1,1,0,0,0,0,1,0,1,0,1 };
{1,0,0,1,0,0,0,1,1,1,1,1,0,1,1,0,1,1,1,0,0,0,1,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,0,0,0};
{1,0,0,1,0,1,0,1,1,1,1,0,0,1,1,0,1,0,0,0,0,0,0,1};
{1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1,0,1,0};
{1,1,0,0,1,0,1,0,0,0,1,0,1,1,0,1,1,1,0,0,1,1,1,1};
{1,0,0,1,1,0,1,1,1,0,0,0,0,1,0,0,0,0,0,1,1,0,1,0};
{1,1,0,0,1,1,1,0,1,1,0,1,0,0,0,1,0,1,0,0,1,1,1,1};
{1,0,0,1,0,0,0,1,0,1,0,0,0,0,1,1,0,1,1,1,1,0,0,0};
{1,1,0,0,0,1,0,0,0,0,0,1,0,1,1,0,0,0,1,0,1,1,0,1};
{1,1,0,0,0,1,0,0,1,0,1,1,1,0,0,1,0,1,1,1,1,1,0,1};
{1,1,0,0,0,0,0,0,0,1,0,1,0,1,1,0,0,1,1,0,1,0,0,1};
{1,1,0,0,1,0,1,1,0,0,1,1,0,1,0,1,0,0,0,0,0,0,0,1};
{1,0,0,1,0,0,1,0,1,0,1,0,0,0,0,0,0,1,1,0,0,1,1,1};
{1,0,0,0,0,1,0,1,0,0,0,1,0,0,1,0,0,0,1,1,1,1,0,1};
{1,0,0,1,0,0,1,1,1,1,0,0,1,1,0,0,0,0,0,0,1,0,1,0};
{1,0,0,0,0,1,0,0,1,0,0,0,1,0,1,0,0,0,1,1,1,1,0,0};
{1,0,0,1,0,0,0,1,1,0,0,0,0,0,1,0,1,1,1,1,0,1,0,1};
{1,0,0,1,0,1,0,0,0,0,1,0,0,0,1,1,1,1,1,0,1,0,0,1};
{1,0,0,1,0,1,1,1,1,1,0,0,0,1,0,0,0,0,1,0,1,0,0,1};
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{1,0,0,1,0,1,1,0,1,1,1,1,1,0,1,1,1,0,0,0,1,0,1,1};
{1,1,0,0,0,0,1,1,1,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0};
{1,0,0,1,0,1,0,0,0,0,1,0,1,1,1,1,1,0,0,1,1,1,0,1};
{1,0,0,1,0,1,1,0,0,0,1,0,1,1,1,0,0,0,1,0,0,0,0,0};
{1,0,0,1,1,1,0,1,0,0,0,0,0,1,1,0,1,0,1,1,1,1,0,1};
{1,0,0,1,0,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,0,0,0,1};
{1,0,0,1,0,1,1,1,0,1,0,1,1,0,0,0,1,1,0,1,1,1,1,1};
{1,1,0,0,1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,1,0,1,0,1};
{1,1,0,0,0,0,1,0,0,0,0,0,1,1,0,1,1,0,0,0,1,0,1,0};
{1,0,0,1,0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,1,0,0,1,1};
{1.1,0,0,0,0,0,1,0,0,0,1,0,1,1,0,1,0,0,1,1,1,0,1};
{1,0,0,1,0,0,0,0,1,0,1,0,0,0,1,1,0,0,1,0,1,1,1,1};
{1,0,0,1,1,1,0,1,0,0,0,1,0,1,1,0,0,0,0,1,0,0,0,0};
{1,1,0,0,1,0,1,1,0,1,0,0,0,1,0,0,0,0,0,1,1,1,0,1};
{1,0,0,1,0,1,1,1,0,1,0,0,0,1,1,0,1,1,1,1,0,1,1,1};
{1,0,0,1,1,0,0,0,1,0,1,0,0,0,0,1,0,0,1,1,1,1,1,0};
{1,1,0,0,0,1,0,1,1,1,1,1,0,1,1,0,0,1,1,1,1,0,1,0};
{1,0,0.,1,0,0,0,1,0,0,1,1,1,1,0,0,0,0,1,0,0,0,1,0};
{1,1,0,0,1,1,0,1,1,1,1,1,0,1,0,0,0,1,1,0,1,0,1,1};
{1,0,0,1,0,0,0,1,0,0,1,0,1,0,0,0,1,0,0,0,0,1,1,1};
{1,1,0,0,1,0,1,0,0,0,0,0,0,1,1,1,0,1,1,1,0,0,1,0};
{1,0,0,1,0,0,0,1,0,0,1,0,1,0,1,1,1,1,1,0,0,1,1,1};
{1,1,0,0,0,1,0,0,0,1,1,1,1,1,1,0,1,0,1,1,0,0,1,0};
{1,0,0,1,0,0,0,1,0,0,1,1,1,1,0,0,1,1,1,1,1,0,1,0};
{1,0,0,1,0,0,0,0,0,0,1,0,1,0,0,1,1,0,1,0,0,0,1,1};
{1,0,0,1,0,1,0,1,1,1,1,0,1,1,1,1,0,0,0,0,1,1,0,1};
{1,1,0,0,0,1,0,1,0,1,1,1,1,1,0,0,1,1,1,1,0,1,1,0};
{1,0,0,1,0,1,1,0,0,0,1,1,0,0,0,0,0,0,1,0,1,1,1,0};
{1,0,0,1,1,0,1,0,1,1,1,1,1,1,0,1,1,0,0,0,1,1,1,0};
{1,1,0,0,1,1,1,1,1,0,1,0,1,0,0,0,1,1,0,1,1,0,1,1};

{1,0,0,1,0,0,1,1,1,1,0,0,0,0,1,0,0,0,0,1,0,1,0,1};
54



47847 55/89

{1,0,0,1,0,1,1,1,0,1,0,0,0,0,0,0,1,1,0,0,0,1,1,0};
{1,0,0,0,0,1,1,1,0,1,1,0,1,1,1,1,0,0,1,0,0,0,1,0};
{1,1,0,1,0,0,1,0,0,0,1,1,1,0,1,0,0,1,1,1,0,1,1,1};
{1,0,0,0,0,1,0,1,0,0,0,1,0,0,1,1,1,1,0,1,1,0,1,1};
{1,1,0,1,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,0,1,1,1,0};
{1,0,0,1,0,0,1,0,1,1,1,0,0,1,1,1,1,1,1,0,0,0,1,0};
{1,0,0,1,1,0,1,1,1,1,0,0,0,1,1,1,1,1,0,1,1,0,1,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,0,0,0,1,0,0,1,1,0,1,0};
{1,1,0,0,0,0,0,0,1,1,0,0,0,1,0,1,1,0,1,1,0,1,0,1};
{1,0,0,1,0,0,0,1,0,0,1,1,1,1,0,1,0,1,1,1,0,0,0,0};
{1,0,0,1,0,0,0,0,1,1,1,0,1,0,1,1,1,1,0,0,1,0,0,0}.

Chudi 9 bao g6m mét sd hodc tit ca 56 chudi sau. Khi loc mién thoi gian
duge thyc hién trén cac chudi {x,} twong tng véi cac chudi nay va cac chudi
trong duong cia cac chudi nay thu duoc sau khi didu bién n/2 BPSK, va hé sb
loc 1a [0,28, 1, 0,28], PAPR nhé hon 1,49 dB. Ngoai ra, khi cong suét chuin héa
16n nhét thtr nhit ciia chudi mién tin sd twong tng véi {x,} nho hon 1,5 dB,
cong suat chudn héa nhé nhét thir nhit 16n hon —1,5 dB, néi cach khac, d6 phing
mién tan sb ctia chudi twong tng {x,} tuong d6i tdt, va hé sé twong quan chéo
gitta cac chudi {x,} tuong tmg véi cac chudi nay nhé hon 0,67:
{1,0,0,1,1,1,1,1,1,0,1,0,0,1,1,0,0,0,0,1,0,1,0,1};
{1,0,0,1,0,0,0,1,1,1,1,1,0,1,1,0,1,1,1,0,0,0,1,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,0,0,0};
{1,0,0,1,0,1,0,1,1,1,1,0,0,1,1,0,1,0,0,0,0,0,0,1};
{1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1,0,1,0};
{1,1,0,0,1,0,1,0,0,0,1,0,1,1,0,1,1,1,0,0,1,1,1,1};
{1,0,0,1,0,1,1,1,0,0,1,0,1,1,1,1,1,0,1,1,1,0,0,0 };
{1,1,0,0,0,0,0,1,1,0,0,0,0,1,0,0,1,0,1,0,1,1,1,0};
{1,0,0,1,0,0,0,1,0,1,0,0,0,0,1,1,0,1,1,1,1,0,0,0};
{1,1,0,0,0,1,0,0,0,0,0,1,0,1,1,0,0,0,1,0,1,1,0,1};
{1,1,0,0,0,0,0,0,0,1,0,1,0,1,1,0,0,1,1,0,1,0,0,1};
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{1,1,0,0,1,0,1,1,0,0,1,1,0,1,0,1,0,0,0,0,0,0,0,1};
{1,0,0,1,0,0,1,1,1,1,0,0,1,1,0,0,0,0,0,0,1,0,1,0};
{1,1,0,0,1,0,1,0,0,0,1,0,0,0,1,1,0,1,0,0,1,1,1,1};
{1,0,0,1,0,0,0,1,0,0,0,0,0,1,1,0,1,0,1,0,0,1,1,1};
{1,1,0,0,0,0,0,0,1,1,0,1,0,0,1,1,1,0,1,1,1,0,1,0};
{1,0,0,0,0,1,0,0,1,0,0,0,1,0,1,0,0,0,1,1,1,1,0,0};
{1,0,0,1,0,0,0,1,1,0,0,0,0,0,1,0,1,1,1,1,0,1,0,1};
{1,0,0,1,0,1,0,0,0,0,1,0,0,0,1,1,1,1,1,0,1,0,0,1};
{1,0,0,1,0,1,1,1,1,1,0,0,0,1,0,0,0,0,1,0,1,0,0,1};
{1,0,0,1,0,1,1,0,1,1,1,1,1,0,1,1,1,0,0,0,1,0,1,1};
{1,1,0,0,0,0,1,1,1,0,1,0,1,1,1,0,1,1,0,1,1,1,1,0};
{1,0,0,1,0,1,0,0,0,0,1,0,1,1,1,1,1,0,0,1,1,1,0,1};
{1,0,0,1,0,1,1,0,0,0,1,0,1,1,1,0,0,0,1,0,0,0,0,0};
{1,0,0,1,1,1,0,1,0,0,0,0,0,1,1,0,1,0,1,1,1,1,0,1};
{1,1,0,0,1,0,0,1,0,1,0,1,1,1,0,1,1,1,1,0,0,1,1,1};
{1,0,0,1,0,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,0,0,0,1};
{1,1,0,0,0,0,0,1,1,0,0,0,0,1,0,0,0,1,0,1,0,1,1,0};
{1,0,0,1,0,1,0,0,1,1,0,1,0,0,0,1,0,0,0,0,0,0,1,1};
{1,0,0,1,0,1,0,0,1,1,1,0,0,0,0,0,0,1,0,0,0,1,0,1};
{1,0,0,1,0,1,1,1,0,1,0,1,1,0,0,0,1,1,0,1,1,1,1,1};
{1,1,0,0,1,0,0,1,1,1,1,1,0,1,1,1,1,0,0,1,0,1,0,1};
{1,1,0,0,0,0,1,0,0,0,0,0,1,1,0,1,1,0,0,0,1,0,1,0};
{1,0,0,1,0,1,0,0,0,1,0,1,1,0,0,0,0,0,0,1,0,0,1,1};
{1,0,0,1,0,0,0,0,1,0,1,0,0,0,1,1,0,0,1,0,1,1,1,1};
{1,0,0,1,1,1,0,1,0,0,0,1,0,1,1,0,0,0,0,1,0,0,0,0};
{1,0,0,1,0,1,1,1,0,1,0,0,0,1,1,0,1,1,1,1,0,1,1,1};
{1,0,0,1,1,0,0,0,1,0,1,0,0,0,0,1,0,0,1,1,1,1,1,0};
{1,0,0,1,0,0,0,1,0,0,1,1,1,1,0,0,0,0,1,0,0,0,1,0};
{1,1,0,0,0,0,1,1,0,1,1,1,0,1,1,0,1,0,1,1,1,0,1,1};
{1,1,0,0,1,0,1,0,0,0,0,0,0,1,1,1,0,1,1,1,0,0,1,0};

{1,0,0,1,0,0,0,1,0,0,1,0,1,0,1,1,1,1,1,0,0,1,1,1};
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{1,1,0,0,0,1,0,0,0,1,1,1,1,1,1,0,1,0,1,1,0,0,1,0};
{1,0,0,1,0,0,0,1,0,0,1,1,1,1,0,0,1,1,1,1,1,0,1,0};
{1,0,0,1,0,1,0,1,1,1,1,0,1,1,1,1,0,0,0,0,1,1,0,1};
{1,1,0,0,0,1,0,1,0,1,1,1,1,1,0,0,1,1,1,1,0,1,1,0};
{1,0,0,1,0,1,1,0,0,0,1,1,0,0,0,0,0,0,1,0,1,1,1,0};
{1,1,0,0,1,1,1,1,1,0,1,0,1,0,0,0,1,1,0,1,1,0,1,1};
{1,0,0,1,0,0,0,0,0,0,1,1,1,0,0,1,1,0,1,0,0,0,1,0};
{1,0,0,1,0,0,0,0,0,1,1,1,0,1,0,1,1,0,1,0,0,0,0,1};
{1,0,0,1,0,1,0,0,0,1,0,1,1,0,0,1,1,1,0,0,0,0,0,0};
{1,0,0,1,0,1,0,0,0,1,1,1,1,1,0,1,1,0,0,1,1,1,1,0};
{1,0,0,1,0,1,1,1,0,1,0,0,0,0,0,0,1,1,0,0,0,1,1,0};
{1,0,0,0,0,1,0,1,0,0,0,1,0,0,1,1,1,1,0,1,1,0,1,1};
{1,0,0,1,0,1,0,1,1,0,0,0,1,1,1,1,1,1,1,0,1,0,0,1};
{1,0,0,1,0,1,1,1,1,1,1,1,0,0,0,1,1,0,1,0,1,0,0,1}.

Téap hop chubi 10 bao gém mot s6 hodc tat ca 30 chudi sau. Khi loc mién thoi
gian dugc thuc hién trén cac chudi {x,} tuong img véi cic chudi nay va céc
chudi twong duong cia cac chudi ndy thu duge sau khi didu bién 7/2 BPSK, va
hé s6 loc 12 [0,1, 1, 0,1], PAPR nhé hon 3,19 dB; khi hé sb loc 12 [0,16, 1, 0,16],
PAPR nhé hon 2,59 dB; khi hé sé loc 12 [0,22, 1, 0,22], PAPR nhé hon 1,95 dB;
hodc khi hé s6 loc 1a [0,28, 1, 0,28], PAPR nho hon 1,40 dB. Ngoai ra, khi cong
suét chudn héa 16n nhét tht nhét cta chudi mién tan s twong tng véi {x,} nho
hon 1 dB, cOng suét chuin héa nhé nhét thir nhit 16n hon —1 dB, néi cach khéc,
d6 phing mién tan sb cua chudi tuong tng {x,} tuong d6i tt, va hé s tuong
quan chéo giita cac chudi {x,} twong ng vdi cac chudi nay nhé hon 0,57:
{0,0,0,0,0,0,1,1,0,1,0,1,1,1,1,1,0,0,1,1,0,1,0,1,1,0,0,0,1,0,0,0,1,0,1,1};
{0,0,0,0,0,1,0,1,0,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1};
{0,1,0,1,0,0,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,0,0,0,0};
{0,1,0,1,0,0,0,0,0,1,1,0,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,1,0,0,0,0,0,1,1,0};
{0.,1,0,0,0,0,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,0,0};
{0,0,0,0,0,1,0,1,1,1,1,0,0,0,1,1,1,0,1,1,0,1,1,0,0,0,1,0,0,1,0,1,0,0,0,1};
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{0,0,0,1,0,1,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,1,1,0,0,1,0,1,0,0,0,1,1,0,0,1};
{0,1,0,1,0,0,0,0,1,0,1,1,0,1,1,0,1,1,1,0,0,0,1,1,0,1,1,1,0,0,0,0,0,1,0,0};
{0,0,0,0,0,0,1,0,0,0,1,0,1,0,1,1,0,1,1,0,0,0,0,0,1,1,0,0,1,0,1,0,0,1,1,1};
{0,0,0,0,0,0,1,1,1,0,0,1,0,1,0,0,1,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,0,0,0,1} ;
- {0,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1,1,0,0,0,1,0,0,0,1,0,1,0,0,1,0,0,1,1,1};
{0,0,0,0,0,1,1,1,0,0,1,0,0,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,1,0,0,1,0,0,0,1};
{0,0,0,0,1,0,1,1,0,1,0,1,0,0,0,1,0,0,1,1,1,1,0,0,1,1,1,1,1,0,1,1,1,0,1,1};
{0,0,0,0,1,1,0,1,1,1,0,1,1,1,1,1,0,0,1,1,1,1,0,0,1,0,0,0,1,0,1,0,1,1,0,1};
{0,0,0,0,1,1,1,1,0,0,1,1,0,1,0,1,1,1,0,1,1,0,0,1,1,1,1,1,1,0,1,0,1,0,0,1};
{0,1,0,1,0,1,1,1,1,1,1,0,0,0,1,0,1,1,0,1,0,0,1,1,0,0,0,0,0,1,0,0,0,1,1,0 } ;
{0,0,0,0,1,0,0,1,0,1,0,1,1,1,1,1,1,0,0,1,1,0,1,1,1,0,1,0,1,1,0,0,1,1,1,1};
{0,1,0,1,0,1,1,0,0,1,1,1,0,1,1,1,1,1,0,0,1,1,0,1,0,0,1,0,1,1,1,0,0,0,0,0} ;
{0,0,0,0,0,0,0,0,1,0,1,1,0,0,0,1,1,0,1,0,1,1,0,0,1,1,0,1,0,0,0,1,1,1,0,1};
{0,1,0,0,0,0,1,0,1,0,1,0,1,1,1,1,0,0,1,0,0,1,1,1,1,1,0,0,1,1,0,0,0,0,1,0};
{0,1,0,1,0,1,1,0,1,1,0,1,1,1,1,1,1,0,1,0,0,0,1,1,1,1,0,0,1,1,1,0,0,1,0,0 } ;
{0,0,0,0,0,0,1,1,1,0,0,0,1,0,1,0,1,1,1,1,0,1,1,0,1,0,0,1,1,0,1,1,0,0,0,1};
{0,1,0,1,0,1,1,1,0,1,1,0,0,0,1,1,0,0,0,0,1,1,1,0,1,0,0,0,0,0,0,1,0,0,1,0};
{0,0,0,0,0,0,1,0,0,0,1,1,0,1,1,0,0,1,0,1,1,0,1,1,1,1,0,1,0,1,0,0,0,1,1,1};
{0,1,0,0,0,0,0,1,1,0,0,1,1,1,1,0,1,0,0,0,0,1,1,0,1,1,0,0,1,0,1,0,1,0,0,0};
{0,0,0,0,0,0,1,1,1,1,1,0,0,1,1,0,1,0,0,1,0,0,1,0,1,0,1,0,0,0,1,1,0,0,0,1 };
{0,0,0,1,0,1,0,0,1,1,0,0,1,0,1,1,1,1,0,1,0,0,1,1,1,0,0,1,1,1,1,1,1,1,0,1};
{0,1,0,1,0,1,1,0,1,0,1,1,0,0,1,1,1,1,0,0,0,1,1,1,1,1,1,1,0,1,1,0,0,1,0,0};
{0,0,0,0,1,1,0,0,1,0,1,1,0,1,0,1,0,0,0,1,1,1,0,1,1,1,0,1,1,0,1,1,1,1,1,1};
{0,0,0,0,0,0,1,0,0,1,0,0,0,1,0,0,0,1,1,1,0,1,0,1,0,0,1,0,1,1,0,0,1,1,1,1}.

Chudi 11 bao gdbm mot sb hodc tt ca 30 chudi sau. Khi loc mién thoi gian
duge thuc hién trén cac chudi {x,} twong tmg véi cac chudi ndy va céc chudi
tuong duong cla cac chudi nay thu dugc sau khi diéu bién n/2 BPSK, va hé sb
loc 12 [0,28, 1, 0,28], PAPR nhé hon 1,40 dB. Ngoai ra, khi cong suat chuin hoa
16n nhét thtr nhit ciia chudi mién tin s tvong tng v6i {x,,} nhé hon 1 dB, cong

sudt chudn hoa nhoé nhét thir nhit 16n hon —1 dB, néi cach khac, do phing mién
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tAn sb ctia chudi twong Gng {x,} twong ddi tét, va hé s6 twong quan chéo giita
céc chudi {x,} tuong tng véi cac chudi nay nho6 hon 0,557:
{0,0,0,0,0,0,1,1,0,1,0,1,1,1,1,1,0,0,1,1,0,1,0,1,1,0,0,0,1,0,0,0,1,0,1,1};
{0,0,0,0,0,1,0,1,0,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1};
{0,1,0,1,0,0,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,0,0,0,0};
{0,1,0,1,0,0,0,0,0,1,1,0,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,1,0,0,0,0,0,1,1,0};
{0,1,0,0,0,0,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,0,0};
{0,0,0,0,0,1,0,1,1,1,1,0,0,0,1,1,1,0,1,1,0,1,1,0,0,0,1,0,0,1,0,1,0,0,0,1};
{0,0,0,1,0,1,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,1,1,0,0,1,0,1,0,0,0,1,1,0,0,1};
{0,0,0,1,1,1,0,0,1,0,0,0,1,1,1,1,1,0,1,1,1,0,1,0,1,1,1,1,0,1,0,0,1,0,0,1};
{0,0,0,0,0,1,0,0,0,1,0,0,1,0,0,1,1,1,0,0,0,1,0,0,0,1,0,1,0,0,1,0,1,1,1,1};
{0,0,0,0,1,0,1,1,0,1,0,1,1,1,0,1,1,1,0,0,0,1,1,0,1,1,0,1,1,1,0,1,1,1,1,1};
{0,0,0,0,0,0,1,0,0,0,1,0,1,0,1,1,0,1,1,0,0,0,0,0,1,1,0,0,1,0,1,0,0,1,1,1};
{0,0,0,0,0,0,1,1,1,0,0,1,0,1,0.0,1,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,0,0,0,1};
{0,0,0,0,1,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,1,1,0,0,0,1,0,0,1,0,0,0,1,0,1,1};
£0,0,0,0,1,0,1,1,0,1,0,1,0,0,0,1,0,0,1,1,1,1,0,0,1,1,1,1,1,0,1,1,1,0,1,1};
{0,0,0,0,1,1,0,1,1,1,0,1,1,1,1,1,0,0,1,1,1,1,0,0,1,0,0,0,1,0,1,0,1,1,0,1};
{0,0,0,0,0,0,0,1,1,0,0,1,0,1,0,1,0,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1};
{0,0,0,0,0,0,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,0,1,0,1,0,1,0,0,1,1};
{0,0,0,0,0,1,0,1,0,0,1,0,0,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,0,1,1,1};
{0,0,0,0,1,1,1,1,0,0,1,1,0,1,0,1,1,1,0,1,1,0,0,1,1,1,1,1,1,0,1,0,1,0,0,1};
{0,1,0,1,0,1,1,1,1,1,1,0,0,0,1,0,1,1,0,1,0,0,1,1,0,0,0,0,0,1,0,0,0,1,1,0};
£0,0,0,1,0,1,0,1,1,0,1,1,0,1,1,1,1,1,1,0,1,0,0,0,1,1,1,1,0,0,1,1,1,0,0,1};
{0,0,0,0,0,0,1,1,1,0,0,0,1,0,1,0,l,l,1,1,0,1,1,0,1,0,0,1,1,0,1,1,0,0,0,1};
£0,0,0,1,0,0,1,1,1,0,0,1,1,1,1,0,0,0,1,0,1,1,1,1,1,1,0,1,1,0,1,1,0,1,0,1};
{0,0,0,0,0,0,1,0,0,0,1,1,0,1,1,0,0,1,0,1,1,0,l,l,1,1,0,1,0,1,0,0,0,1,1,1};
{0,0,0,0,1,0,0,1,1,1,1,1,0,1,1,0,1,0,1,1,0,1,1,1,0,1,1,1,0,1,0,0,0,1,1,1};
{0,1,0,1,0,0,0,1,1,1,1,1,0,0,0,1,0,0,0,1,0,0,0,0,1,0,0,1,0,0,1,0,1,1,1,0};
{0,1,0,0,0,0,0,1,1,0,0,1,1,1,1,0,1,0,0,0,0,1,1,0,1,1,0,0,1,0,1,0,1,0,0,0};
{0,0,0,0,0,0,1,1,0,0,0,1,0,1,1,1,0,1,1,1,0,0,0,0,1,0,0,1,1,0,1,0,0,1,0,1};

{09030319070709150919131303091919131’1919091909191509150303]‘91909131)151};
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{0,0,0,1,0,0,0,1,1,1,1,1,1,0,1,1,0,1,0,1,1,1,1,0,0,0,1,1,0,1,1,0,0,1,0,1}.

Tap hop chudi 12 bao gdbm mét sé hoic tit ca 59 chudi sau. Khi loc mién thoi
gian dugc thuc hién trén cac chudi {x,} twong tmg véi cic chudi niy va cac
chudi twong duong ciia cac chudi ndy thu dugc sau khi diéu bién n/2 BPSK, va
hé s loc 12 [0,1, 1, 0,1], PAPR nho hon 3,19 dB; khi hé s6 loc 14 [0,16, 1, 0,16],
PAPR nhé hon 2,59 dB; khi hé sb loc 14 [0,22, 1, 0,22], PAPR nhé hon 1,95 dB;
hodc khi hé sb loc 1a [0,28, 1, 0,28], PAPR nhd hon 1,40 dB. Ngoai ra, khi cong
suit chudn héa 16n nhét thir nhat ciia chudi mién tan s6 trong tng véi {x,,} nho
hon 1 dB, cong suét chudn héa nhé nhét thir nhit I6n hon —1 dB, néi cach khac,
d6 phiang mién tan sb ctia chudi twong tng {x,} tuong dbi tbt, va hé sb tuong
quan chéo gitta c4c chudi {x,} twong tng véi cdc chudi ndy nhé hon 0,7:
{0,0,0,0,0,0,1,1,0,1,0,1,1,1,1,1,0,0,1,1,0,1,0,1,1,0,0,0,1,0,0,0,1,0,1,1};
{0,0,0,0,0,1,0,1,0,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1};
{0,1,0,1,0,0,0,0,0,0,1,1,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,0,0,0,1,1,0};
{0,1,0,1,0,0,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,0,0,0,0} ;
{0,0,0,0,1,0,0,0,0,1,0,1,1,1,0,1,0,0,1,1,1,0,1,1,0,0,0,0,1,0,0,0,1,0,1,1};
{0,1,0,0,0,0,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,0,0} ;
{0,0,0,0,0,1,0,1,1,1,1,0,0,0,1,1,1,0,1,1,0,1,1,0,0,0,1,0,0,1,0,1,0,0,0,1};
{0,0,0,1,0,1,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,1,1,0,0,1,0,1,0,0,0,1,1,0,0,1};
{0,1,0,1,0,0,0,0,1,0,1,1,0,1,1,0,1,1,1,0,0,0,1,1,0,1,1,1,0,0,0,0,0,1,0,0};
{0,0,0,0,0,0,1,0,0,0,1,0,1,0,1,1,0,1,1,0,0,0,0,0,1,1,0,0,1,0,1,0,0,1,1,1};
{0,0,0,0,0,0,1,1,1,0,0,1,0,1,0,0,1,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,0,0,0,1};
{0,0,0,0,0,1,0,0,0,1,0,0,1,0,1,1,1,1,0,0,0,1,0,0,0,1,0,1,0,0,1,0,0,1,1,1};
{0,0,0,0,0,1,1,1,0,0,1,0,0,1,0,1,0,0,0,1,0,0,0,1,1,1,1,0,1,0,0,1,0,0,0,1};
{0,0,0,0,1,0,1,1,0,1,0,1,0,0,0,1,0,0,1,1,1,1,0,0,1,1,1,1,1,0,1,1,1,0,1,1};
{0,0,0,0,1,1,0,1,1,1,0,1,1,1,1,1,0,0,1,1,1,1,0,0,1,0,0,0,1,0,1,0,1,1,0,1};
{0,1,0,1,1,1,1,0,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,1,1,0,1,0,1,1,1,0,1,1,1,0};
{0,1,0,1,0,0,1,1,0,1,0,0,1,1,1,0,1,1,1,1,1,1,0,0,0,0,1,0,1,1,0,0,0,1,0,0};
{0,0,0,0,1,1,1,1,0,0,1,1,0,1,0,1,1,1,0,1,1,0,0,1,1,1,1,1,1,0,1,0,1,0,0,1};
{0,1,0,1,0,1,1,1,1,1,1,0,0,0,1,0,1,1,0,1,0,0,1,1,0,0,0,0,0,1,0,0,0,1,1,0};
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{0,0,0,0,1,0,0,1,0,1,0,1,1,1,1,1,1,0,0,1,1,0,1,1,1,0,1,0,1,1,0,0,1,1,1,1 };
{0,1,0,1,0,1,1,0,0,1,1,1,0,1,1,1,1,1,0,0,1,1,0,1,0,0,1,0,1,1,1,0,0,0,0,0};
{0,0,0,0,0,0,0,0,1,0,1,1,0,0,0,1,1,0,1,0,1,1,0,0,1,1,0,1,0,0,0,1,1,1,0,1};
{0,0,0,1,1,1,0,1,0,0,1,1,0,0,1,0,1,0,0,1,1,1,0,0,1,0,1,1,1,1,1,1,1,1,0,1};
{0,1,0,0,0,0,1,0,1,0,1,0,1,1,1,1,0,0,1,0,0,1,1,1,1,1,0,0,1,1,0,0,0,0,1,0};
{0,1,0,0,1,0,0,0,0,1,1,0,0,1,1,1,1,1,0,0,1,0,0,1,1,1,1,0,1,0,1,0,1,0,0,0};
{0,1,0,1,0,1,1,0,1,1,0,1,1,1,1,1,1,0,1,0,0,0,1,1,1,1,0,0,1,1,1,0,0,1,0,0} ;
{0,0,0,0,0,0,1,1,1,0,0,0,1,0,1,0,1,1,1,1,0,1,1,0,1,0,0,1,1,0,1,1,0,0,0,1};
{0,1,0,1,0,1,1,1,0,1,1,0,0.,0,1,1,0,0,0,0,1,1,1,0,1,0,0,0,0,0,0,1,0,0,1,0 } ;
{0,0,0,0,0,0,1,0,0,0,1,1,0,1,1,0,0,1,0,1,1,0,1,1,1,1,0,1,0,1,0,0,0,1,1,1};
{0,1,0,0,0,0,0,1,1,0,0,1,1,1,1,0,1,0,0,0,0,1,1,0,1,1,0,0,1,0,1,0,1,0,0,0 } ;
{0,0,0,0,0,0,0,0,1,0,1,1,1,0,0,0,1,0,1,1,0,0,0,1,1,0,1,0,1,1,0,0,1,1,0,1};
{0,0,0,0,0,0,1,1,1,1,1,0,0,1,1,0,1,0,0,1,0,0,1,0,1,0,1,0,0,0,1,1,0,0,0,1};
{0,0,0,1,0,1,0,0,1,1,0,0,1,0,1,1,1,1,0,1,0,0,1,1,1,0,0,1,1,1,1,1,1,1,0,1};
{0,1,0,1,0,1,1,0,1,0,1,1,0,0,1,1,1,1,0,0,0,1,1,1,1,1,1,1,0,1,1,0,0,1,0,0 } ;
{0,0,0,0,0,0,0,0,1,0,1,1,0,0,1,1,0,1,0,1,1,0,0,0,1,1,0,1,0,0,0,1,1,1,0,1};
{0,0,0,0,1,1,0,0,1,0,1,1,0,1,0,1,0,0,0,1,1,1,0,1,1,1,0,1,1,0,1,1,1,1,1,1};
{0,1,0,1,0,1,0,1,1,1,1,0,1,1,0,1,1,1,1,0,0,1,0,0,1,1,1,1,1,0,0,1,1,0,0,0} ;
{0,0,0,0,0,0,0,1,1,0,0,0,1,1,0,1,0,0,0,0,1,0,1,1,0,0,1,1,0,1,0,1,1,1,0,1};
{0,0,0,0,0,0,1,0,0,1,0,0,0,1,0,0,0,1,1,1,0,1,0,1,0,0,1,0,1,1,0,0,1,1,1,1};
{0,1,0,0,0,0,1,0,1,0,1,0,0,1,1,0,1,1,0,0,0,0,1,0,1,1,1,1,0,0,1,1,0,0,0,0};
{0,0,0,0,0,0,1,0,0,0,1,1,0,0,0,1,0,1,0,1,0,0,1,0,0,1,0,1,1,0,0,1,1,1,1,1};
{0,1,0,0,0,0,1,0,1,0,1,0,1,1,1,1,0,0,1,1,0,0,0,0,0,1,1,0,1,1,0,0,0,0,1,0};
{0,1,0,1,0,0,1,0,1,0,1,1,1,0,1,1,0,0,1,0,0,0,0,0,0,0,1,1,1,0,0,0,0,1,1,0};
{0,1,0,1,1,0,1,0,0,0,1,1,0,0,0,0,1,1,1,0,1,0,1,0,0,1,1,0,0,1,0,0,0,0,0,0 } ;
{0,0,0,0,1,0,1,0,1,0,0,0,1,1,0,0,1,1,1,1,1,1,0,1,1,0,1,0,0,1,1,0,1,1,1,1};
{0,0,0,0,1,1,1,1,0,1,1,0,0,1,0,1,1,0,1,1,1,1,1,1,0,0,1,1,0,0,0,1,0,1,0,1 };
{0,1,0,1,1,1,1,1,1,1,0,1,1,0,0,1,1,0,1,0,1,0,0,0,1,1,1,1,0,0,1,1,1,0,1,0};
{0,0,0,1,0,0,0,1,1,1,1,1,1,0,1,1,0,1,0,1,1,1,1,0,0,0,1,1,0,1,1,0,0,1,0,1};
{0,1,0,0,0,1,0,0,1,0,1,0,1,1,1,0,0,0,0,0,1,0,1,1,0,1,1,0,0,0,1,1,0,0,0,0};

{0,1,0,0,0,1,0,0,0,0,0,1,1,0,0,0,1,1,0,1,1,0,1,0,0,0,0,0,1,1,1,0,1,0,1,0};
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{0,0,0,1,0,0,0,1,0,1,0,0,1,1,0,1,1,0,0,0,1,1,1,1,0,1,0,1,1,0,1,1,1,1,1,1};
{0,0,0,0,0,0,1,0,1,0,1,0,0,1,1,0,0,0,0,1,1,0,1,1,1,0,0,1,0,1,1,1,1,0,0,1};
{0,1,0,1,0,1,1,1,1,1,1,1,0,0,1,1,0,1,0,0,1,1,1,0,1,1,0,0,0,0,1,0,1,1,0,0};
{0,0,0,0,0,0,1,0,0,1,1,1,1,0,1,0,0,1,1,1,0,1,1,0,0,0,0,1,1,0,0,1,0,1,0,1};
{0,1,0,1,0,1,1,1,0,0,1,0,1,1,1,1,0,0,1,0,0,0,1,1,0,1,0,0,1,1,0,0,0,0,0,0};
{0,0,0,0,0,1,0,1,1,1,1,1,0,0,1,1,1,1,0,0,1,0,1,0,1,0,0,1,0,0,0,1,1,0,0,1};
{0,0,0,0,0,1,0,0,1,1,0,0,0,1,0,0,1,0,1,0,1,0,0,1,1,1,1,0,0,1,1,1,1,1,0,1};
{0,1,0,1,0,0,0,0,1,0,1,0,0,1,1,0,1,0,0,1,1,1,1,1,1,1,0,0,0,1,0,0,1,1,0,0};
{0,1,0,1,0,0,0,0,1,0,1,0,0,0,1,1,0,0,1,0,0,0,1,1,1,1,1,1,1,0,0,1,0,1,1,0}.

Chudi 13 bao gdm mét sb hoic tit ca 60 chudi sau. Khi loc mién thdi gian
dugc thuc hién trén cac chudi {x,} twong (g véi cac chudi nay va cac chudi
tuong duong clia cac chudi nay thu dugc sau khi diéu bién /2 BPSK, va hé sb
loc 12 [0,28, 1, 0,28], PAPR nho hon 1,40 dB. Ngoai ra, khi cong suat chuin hoa
16n nhét thir nhét ciia chudi mién tan sb twong tmg v6i {x,,} nhohon 1 dB, cong
suét chudn hoéa nhé nhét thir nhat 1én hon —1 dB, néi cach khac, do phéng mién
tan s6 clia chudi twong ing {x,} twong ddi tét, va hé s6 twong quan chéo gifta
cac chudi {x,} twong tmg véi cac chudi nay nhé hon 0,65:
{0,0,0,0,0,0,1,1,0,1,0,1,1,1,1,1,0,0,1,1,0,1,0,1,1,0,0,0,1,0,0,0,1,0,1,1};
{0,0,0,0,0,1,0,1,0,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,0,1,0,0,1,1};
{0,1,0,1,0,0,1,1,0,0,0,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,0,0,0,0 } ;
{0,1,0,1,0,0,0,0,0,1,1,0,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,1,0,0,0,0,0,1,1,0};
{0,1,0,0,0,0,1,0,1,1,1,0,1,0,0,1,1,1,1,0,1,0,1,1,0,0,0,0,0,1,0,0,1,1,0,0 };
{0,0,0,0,0,1,0,1,1,1,1,0,0,0,1,1,1,0,1,1,0,1,1,0,0,0,1,0,0,1,0,1,0,0,0,1};
{0,0,0,1,0,1,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,1,1,0,0,1,0,1,0,0,0,1,1,0,0,1};
{0,0,0,1,1,1,0,0,1,0,0,0,1,1,1,1,1,0,1,1,1,0,1,0,1,1,1,1,0,1,0,0,1,0,0,1};
{0,0,0,0,0,1,0,0,0,1,0,0,1,0,0,1,1,1,0,0,0,1,0,0,0,1,0,1,0,0,1,0,1,1,1,1};
{0,0,0,0,1,0,1,1,0,1,0,1,1,1,0,1,1,1,0,0,0,1,1,0,1,1,0,1,1,1,0,1,1,1,1,1};
{0,0,0,0,0,0,1,0,0,0,1,0,1,0,1,1,0,1,1,0,0,0,0,0,1,1,0,0,1,0,1,0,0,1,1,1};
{0,0,0,0,0,0,1,1,1,0,0,1,0,1,0,0,1,1,0,0,0,0,0,1,1,0,1,1,0,1,0,1,0,0,0,1};
{0,0,0,0,1,0,0,0,1,1,1,0,1,1,0,1,0,1,1,1,1,1,0,0,0,1,0,0,1,0,0,0,1,0,1,1};
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{0,0,0,0,1,0,1,1,0,1,0,1,0,0,0,1,0,0,1,1,1,1,0,0,1,1,1,1,1,0,1,1,1,0,1,1};
{0,0,0,0,1,1,0,1,1,1,0,1,1,1,1,1,0,0,1,1,1,1,0,0,1,0,0,0,1,0,1,0,1,1,0,1};
{0,0,0,0,0,0,0,1,1,0,0,1,0,1,0,1,0,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1};
{0,1,0,1,1,1,1,0,0,0,0,0,0,1,0,0,0,1,1,0,1,0,0,1,1,0,1,0,1,1,1,0,1,1,1,0};
{0,1,0,1,0,0,1,1,0,1,0,0,1,1,1,0,1,1,1,1,1,1,0,0,0,0,1,0,1,1,0,0,0,1,0,0} ;
{0,0,0,0,0,0,0,1,1,1,0,0,1,0,1,1,1,0,1,1,1,1,0,0,1,0,0,1,0,1,0,1,0,0,1,1};
{0,0,0,0,0,1,0,1,0,0,1,0,0,0,1,1,1,0,1,1,1,1,0,0,1,0,1,1,1,0,1,1,0,1,1,1};
{0,0,0,0,0,1,0,1,1,1,1,0,1,0,1,1,1,0,0,0,1,1,1,0,1,1,0,0,0,1,0,0,1,0,0,1};
{0,0,0,0,0,1,0,0,1,0,0,1,0,0,0,1,1,0,1,1,1,0,0,0,1,1,1,0,1,0,1,1,1,1,0,1};
{0,0,0,0,1,1,1,1,0,0,1,1,0,1,0,1,1,1,0,1,1,0,0,1,1,1,1,1,1,0,1,0,1,0,0,1};
{0,1,0,1,0,1,1,1,1,1,1,0,0,0,1,0,1,1,0,1,0,0,1,1,0,0,0,0,0,1,0,0,0,1,1,0};
{0,0,0,0,1,0,0,1,0,1,0,1,1,1,1,1,1,0,0,1,1,0,1,1,1,0,1,0,1,1,0,0,1,1,1,1};
{0,1,0,1,0,1,1,0,0,1,1,1,0,1,1,1,1,1,0,0,1,1,0,1,0,0,1,0,1,1,1,0,0,0,0,0 } ;
{0,0,0,1,0,1,0,1,1,0,1,1,0,1,1,1,1,1,1,0,1,0,0,0,1,1,1,1,0,0,1,1,1,0,0,1};
{0,0,0,0,0,0,1,1,1,0,0,0,1,0,1,0,1,1,1,1,0,1,1,0,1,0,0,1,1,0,1,1,0,0,0,1};
{0,0,0,1,0,0,1,1,1,0,0,1,1,1,1,0,0,0,1,0,1,1,1,1,1,1,0,1,1,0,1,1,0,1,0,1};
{0,0,0,0,0,0,1,0,0,0,1,1,0,1,1,0,0,1,0,1,1,0,1,1,1,1,0,1,0,1,0,0,0,1,1,1};
{0,0,0,0,1,0,0,1,1,1,1,1,0,1,1,0,1,0,1,1,0,1,1,1,0,1,1,1,0,1,0,0,0,1,1,1};
{0,1,0,1,0,0,0,1,1,1,1,1,0,0,0,1,0,0,0,1,0,0,0,0,1,0,0,1,0,0,1,0,1,1,1,0};
{0,0,0,1,1,0,0,1,0,0,1,0,1,0,1,0,0,1,1,1,1,0,1,1,1,0,1,0,0,1,1,1,1,1,1,1};
{0,0,0,0,0,0,0,1,1,0,1,0,0,0,1,0,0,0,0,1,1,0,1,0,1,0,1,1,0,1,1,0,0,1,1,1};
{0,1,0,0,0,0,0,1,1,0,0,1,1,1,1,0,1,0,0,0,0,1,1,0,1,1,0,0,1,0,1,0,1,0,0,0};
{0,0,0,0,0,0,0,0,1,0,1,1,1,0,0,0,1,0,1,1,0,0,0,1,1,0,1,0,1,1,0,0,1,1,0,1};
{0,0,0,0,0,0,1,1,1,1,1,0.,0,1,1,0,1,0,0,1,0,0,1,0,1,0,1,0,0,0,1,1,0,0,0,1};
{0,0,0,1,0,1,0,0,1,1,0,0,1,0,1,1,1,1,0,1,0,0,1,1,1,0,0,1,1,1,1,1,1,1,0,1};
{0,1,0,1,0,1,1,0,1,0,1,1,0,0,1,1,1,1,0,0,0,1,1,1,1,1,1,1,0,1,1,0,0,1,0,0} ;
{0,1,0,1,0,1,0,1,1,1,1,0,1,1,0,1,1,1,1,0,0,1,0,0,1,1,1,1,1,0,0,1,1,0,0,0};
{0,0,0,0,1,1,0,1,0,0,1,1,1,0,1,1,0,1,1,1,1,1,1,0,1,0,1,0,0,0,1,1,1,0,1,1};
{0,0,0.0,0,0,1,0,0,1,0,0,0,1,1,0,1,0,0,1,1,1,1,0,0,1,0,0,0,1,1,1,0,1,0,1};
{0,0,0,1,0,0,0,1,0,1,1,1,0,0,1,1,1,1,1,1,0,1,0,1,1,0,1,0,0,1,1,0,1,1,1,1};

{0,1,0,0,0,1,0,0,0,0,1,0,0,1,1,0,1,0,1,0,0,0,0,0,1,1,1,1,0,0,1,1,1,0,1,0};
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{0,0,0,0,0,0,0,0,1,1,1,0,1,0,0,1,0,1,0,1,1,0,0,1,1,1,0,0,0,1,0,1,1,0,0,1};
{0,0,0,0,0,0,0,0,1,0,0,1,1,0,1,0,0,0,1,1,1,0,0,1,1,0,1,0,1,0,0,1,0,1,1,1};
{0,1,0,1,1,0,1,0,0,0,1,1,0,0,0,0,1,1,1,0,1,0,1,0,0,1,1,0,0,1,0,0,0,0,0,0} ;
{0,0,0,0,1,1,1,1,0,1,1,0,0,1,0,1,1,0,1,1,1,1,1,1,0,0,1,1,0,0,0,1,0,1,0,1};
{0,0,0,1,0,0,0,1,1,1,1,1,1,0,1,1,0,1,0,1,1,1,1,0,0,0,1,1,0,1,1,0,0,1,0,1};
{0,1,0,0,0,1,0,0,1,0,1,0,1,1,1,0,0,0,0,0,1,0,1,1,0,1,1,0,0,0,1,1,0,0,0,0} ;
{0,1,0,0,0,1,0,0,0,0,0,1,1,0,0,0,1,1,0,1,1,0,1,0,0,0,0,0,1,1,1,0,1,0,1,0 } ;
{0,0,0,1,0,0,0,1,0,1,0,0,1,1,0,1,1,0,0,0,1,1,1,1,0,1,0,1,1,0,1,1,1,1,1,1};
{0,0,0,1,0,0,1,1,1,0,1,0,0,0,1,1,0,0,0,1,1,1,1,1,1,1,0,1,0,1,1,0,1,1,0,1};
{0,0,0,1,0,1,1,0,1,1,0,1,0,1,1,1,1,1,1,1,0,0,0,1,1,0,0,0,1,0,1,1,1,0,0,1};
{0,1,0,0,0,0,1,1,1,0,0,0,0,0,1,0,1,0,1,0,0,1,0,0,1,1,0,1,1,1,1,0,1,1,0,0};
{0,1,0,0,0,1,1,0,1,1,1,1,0,1,1,0,0,1,0,0,1,0,1,0,I,0,0,0",0,0,1,1;1,0;0,0};
{0,0,0,0,0,1,1,1,0,1,1,1,0,1,1,0,1,1,0,1,1,0,1,0,1,0,0,0,0,1,0,0,0,1,1,1};
{0,0,0,0,0,0,1,0,1,1,1,0,1,1,0,1,1,0,1,0,1,1,0,1,1,1,0,1,1,1,0,0,0,1,1,1};
{0,0,0,0,0,1,1,1,0,0,0,1,0,0,0,0,1,0,1,0,1,1,0,1,1,0,1,1,0,1,1,1,0,1,1,1};
{0,0,0,0,0,0,1,1,1,0,0,0,1,1,1,0,1,1,1,0,1,1,0,1,0,1,1,0,1,1,0,1,1,1,0,1}; va/hodc

khi N =18, tap hop chudi thit tu 12 tip hop chudi 18.

Tap hop chubi 18 bao gém mot s6 hoic tat ca 30 chudi sau. Khi loc mién thoi
gian dugc thuc hién trén céc chudi {xn} tuong Ung v&i cac chudi ndy va cac
chudi trong duong cua cac chudi nay thu dugc sau khi didu bién /2 BPSK, va
hé sé loc 12 [0,1, 1, 0,1], PAPR nhé hon 2,89 dB; khi hé s6 loc 12 [0,16, 1, 0,16],
PAPR nhé hon 2,35 dB; khi hé s6 loc 12 [0,22, 1, 0,22], PAPR nho hon 1,76 dB;
hodc khi hé sé loc 1a [0,28, 1, 0,28], PAPR nhé hon 1,27 dB. Ngoai ra, khi cong
sudt chuén hoa 16n nhit thir hai ciia chudi mién tin sb twong tng véi {x.} nho
hon 0,5 dB, cong sudt chudn hoa nhé nhét thir hai 16n hon —0,5 dB, va hé sb
tuong quan chéo gifta cac chudi {x.} twongGmg véi cac chudi nay nhé hon 0,672
{1,0,0,0,0,0,0,0,1,1,0,1,1,0,0,1,0,1}; {1,0,0,1,1,0,1,1,0,0,0,0,0,0,0,1,0,1};
{1,1,0,0,1,1,1,1,0,0,0,1,0,1,0,0,1,0}; {1,0,0,1,1,1,0,1,1,0,1,0,1,1,1,0,0,0};
{1,0,0,0,0,1,1,0,1,0,1,0,0,0,1,0,0,0}; {1,0,0,0,1,0,1,0,1,1,0,0,0,0,1,1,1,1};
{1,0,1,1,0,1,1,1,1,0,1,0,0,0,0,0,1,0}; {1,0,1,1,1,1,1,0,1,0,0,0,0,1,0,0,1,0};
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{1,1,0,0,0,0,0,0,0,1,1,0,1,0,1,0,0,1}; {1,0,0,0,1,1,0,1,0,1,0,0,1,1,1,0,0,0};
{1,0,0,1,1,0,0,0,1,0,1,0,0,1,0,0,0,0}; {1,0,0,0,0,0,1,0,1,0,0,0,1,1,1,0,1,0};
{1,0,0,0,0,1,0,1,0,0,0,0,0,1,0,1,1,0}; {1,1,0,1,0,1,1,1,1,0,0,1,1,0,1,0,0,0};
{1,0,0,1,0,1,1,1,0,1,1,1,1,1,0,1,1,0}; {1,1,0,1,0,0,1,1,0,0,1,0,0,0,0,0,1,0};
{1,0,0,0,1,0,1,0,0,1,1,1,1,1,0,1,1,0}; {1,0,1,1,1,0,0,1,1,0,1,1,1,1,1,0,0,1};
{1,0,0,0,0,1,1,1,0,0,1,0,1,1,0,1,1,1}; {1,0,0,0,0,0,0,1,0,1,1,1,1,0,1,0,0,0};
{1,1,0,0,0,1,0,1,1,1,1,1,1,0,1,0,0,0}; {1,0,1,1,0,1,0,1,1,1,1,0,0,1,0,0,0,0};
{1,0,0,0,0,0,1,0,1,1,1,0,1,0,1,1,1,0}; {1,1,0,0,1,1,1,0,1,0,1,1,1,0,1,0,0,0};
{1,0,0,1,0,1,0,0,0,0,0,0,1,1,1,0,1,0}; {1,0,0,0,1,1,1,1,1,1,0,1,0,1,1,0,0,1};
{1,1,1,0,0,1,1,1,1,0,1,0,1,1,0,1,0,0}; {1,0,0,1,0,1,1,0,1,0,0,0,0,1,0,0,0,0};
{1,1,1,0,1,0,1,0,0,1,0,0,0,0,1,1,1,1}; {1,0,0,0,0,1,1,1,1,0,1,1,0,1,0,1,0,0}.

N6i chung, chudi c6 PAPR tuong d6i nhé ciing c6 gia tri CM tuong ddi nho.
Kiém dinh ring cic chudi néu trén déu ¢ cac gia tri CM rit nho.

Dua trén phuong phép xir 1y tin hidu dua trén chudi theo phwong 4n thuc hién
sang ché, chudi twong dwong cua chudi {s,} trong mdi tip hop chudi néu trén
c6 thé dugc bidu dién 12 {q,}. Phantt ¢, trong chudi tuong duong {gq,} thoa
man: qn =S ymy_ v trong o Me{0, 1, 2, .., N—1},vaNIladodai
chudi.

Chudi twong dwong ciia chudi {s,} &dayla {g,}. Do véy, hiéu s gifra chudi
{u-(1-2-s,)} vachudi {#-(1-2-g,)} 1ahing sd, hoic hing sb va bién ddi dich
chuyén tudn hoan. Liéu mién tin s6 ctia chudi mién thoi gian ¢6 phang hay khong
c¢6 thé duge x4c dinh bang cach sir dung thi tuc duoc thé hién trén Fig.7a hoic
Fig.7b. Nhu duoc thé hién trén Fig.7a, cong suét chudn héa 16n nhat thir nhét cia
chudi mién tan sb twong Gmg vé6i chudi mién thoi gian {x,,} néu trén dugc dinh
nghia 13 gi4 tri 16n nhat sau khi chudn héa chudi{f,}, va cong sudt chudn héa
nho nhat thir nhit ciia chudi mién tin sb twong mg véi chudi mién thoi gian
{x,} duoc dinh nghia 14 gia tri nhé nhat sau khi chuan héa chudi {£, }. Nhu dugc
thé hién trén Fig.7b, cong suit chuin héa 16n nhit thir hai ciia chudi mién tan sb

trong tng v6i chudi mién thoi gian {x,} néutrén dugc dinh nghia la gia trj I6n
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nhét sau khi chuén héa chudi{/f,"}, va cong suit chudn héa nho nhét thit hai cia
chudi mién tin s tuong g véi chudi mién thoi gian {x,} dugc dinh nghia la
gi4 tri nhé nhét sau khi chuén héa chudi {/,"}.

Theo phuong phap x1r ly tin hi¢u dua trén chudi duge bdc 10 theo phuong 4n
thuc hién sdng ché, chudi dugc st dung dé gtri tin hiéu trén PUSCH duogc xac
dinh. Chudi 1a chudi {x,} bao gdbm N phan ti, x,, 1a phéan tir trong chudi {x,},
va chudi duoc x4c dinh {x,} 12 chudi théa man diéu kién dinh trude. Sau do,
tin hiéu thi nhét duoc tao va duogc gii. Bing cach st dung chudi dugc x4c dinh,
khi tin hiéu duoc gui trén PUSCH, dd phing mién tan s6 chudi twong dbi tbt co
thé dugc duy tri, va gia tri PAPR tuong d6i thdp va tuong quan chéo tuong dbi
thp gitra cac chudi c6 thé dugc duy tri, nhd d6 thoa man moi truong tng dung
truyén thong trong d6 tin hiéu dugc giri trén PUSCH, déc biét kich ban hé théng
NR hodc kich ban tuong tur NR.

Theo phuong phap xt ly tin hi€u dya trén chudi dugc boc 18 theo cac phuong
an thuc hién sang ché, cac phuong &n thuc hién sang ché con boc 10 thiét bi xur
Iy tin hiéu dva trén chudi va hé théng truyén thong.

Fig.8 la so dd cu tric cua thiét bi xtr Iy tin hiéu dya trén chudi 800 theo
phurong 4n thuc hién sang ché. Thiét bi xu 1y tin hidu 800 ¢4 thé 1a thiét bi truyén
thong, hodc ¢6 thé 1 vi mach trong thiét bi truyén thong. Thiét bi xir Iy tin hiéu
800 bao gdm khéi xtr 1y 801 va khéi thu phat 802.

Khéi xtt Iy 801 duoc tao ciu hinh dé x4c dinh chudi {x,} bao g6ém N phéan
ttr, trong d6 N 14 s6 nguyén duong 16n hon 1, x, 1a phan tir trong chudi {x,,},
va chudi {x,} 1a chubi théa man diéu kién dinh trude.

Déi véi didu kién dinh truée duge st dung trong khdi xir 1y 801, tham khéo
diéu kién dinh trude duoc bdc 10 theo phuong phép xur Iy tin hiéu néu trén dya
trén chudi dugc boc 10 theo cac phuong an thuc hién sing ché. Cac diéu kién
dinh trudce 12 nhit quéan, va cic chi tiét khong dugc mo ta lai & day.

Khéi xtt 1y 801 con dugc tao cAu hinh dé: thuc hién xir Iy DFT trén N phén
tr trong chudi {x,}, dé thu duogc chudi {f,}; va anh xa chudi {f,} dén N kénh
mang phu, dé tao tin hiéu thir nhét.
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Khéi thu phat 802 dugc tao ciu hinh dé giri tin hidu thir nhat.

Péi véi hoat dong tuong tng duge thuc hién béi thiét bi xi Iy tin hiéu 800
theo phuong an thuc hién séng ché, tham khao hoat dong turong tng dugc thuc
hién theo phuong phap xi ly tin hi¢u néu trén dya trén chubi dugce boc 10 theo
cac phuong an thuc hién sang ché, va céc chi tiét khong dugc mo ta lai & day.

Dua vao phuong phap xir 1y tin hidu dua trén chudi dugc boc 1§ theo cac
phwrong 4n thuc hién sang ché, thiét bi xt ly tin hidu duoc boc 16 theo phuong 4n
thue hién sang ché ciing c6 thé duoc trién khai truc tiép bang phan cing, bd nhé
duoc thuc thi bang bo xtt 1y, hodc t6 hop ca.

Nhu dugc thé hién trén Fig.9, thiét bi xir 1y tin hiéu 900 bao gém bo x1r Iy
901 va bd thu phat 903. Mot céach tuy chon, thiét bi xr ly tin hiéu 900 con bao
gdm bd nhé 902.

Bo xir Iy 901 duge ghép ndi v6i bd nhé 902 bang dudng truyén. Bo xir Iy 901
duoc ghép ndi v6i bd thu phat 903 bang dudng truyén.

Bo xtr ly 901 co thé cu thé 13 CPU, bo xtr ly mang (network processor, NP),
mach tich hop tng dung cu thé (application-specific integrated circuit, ASIC),
hodc bd phén 16gic 14p trinh dugc (programmable logic device, PLD). PLD néu
trén c6 thé 1a PLD phirc (complex programmable logic device, CPLD), méng
cbng dang trudng lap trinh dugce (field-programmable gate array, FPGA), hodc
16gic mang chung (generic array logic, GAL).

B6 nhé 802 c6 thé cu thé 12 bd nhé ¢6 ndi dung danh dia chi dugc (content-
addressable memory, CAM) hodc RAM. CAM c6 thé 14 CAM tam phén (ternary
cam, TCAM).

Khi thiét bi x 1y tin hiéu 900 1a thiét bi truyén thong, bd thu phét 903 c6 thé
12 mach tan sé vo tuyén. Khi thiét bi xir Iy tin hiéu 900 12 vi mach trong thiét bi
dau cubi, bd thu phat 903 c6 thé 1a giao dién /O, chdt, mach, hoic tuong tu trén
vi mach.

Theo cach khac, bd nhd 902 co thé dugc tich hop vao b xur ly 901. If b nhé
902 va bd xit Iy 901 1a c4c thanh phan ddc 1ap v6i nhau, bo nhé 902 duge két ndi
v6i bd xtt Iy 901. Ching han, bd nhé 902 va bo xir Iy 901 ¢6 thé truyén thong

v6i nhau bang cach sir dung dudng truyén. Bo thu phat 903 va b xir Iy 901 ¢
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thé truyén thong v6i nhau bing cach st dung dudng truyén nay, hodc bd thu phat
903 ¢6 thé duge két ndi ngay véi bo xir 1y 901.

B6 nhd 902 duoc tao cdu hinh dé luu trir chuong trinh van hanh, ma, hoic
1énh dé xit Iy tin hiéu dua trén chudi. Mot cach tiry chon, by nhé 902 bao gém
hé diéu hanh va chuong trinh ing dung, va duoc tao cdu hinh dé Iuu trit churong
trinh van hanh, ma, hoac 1énh dé xir ly tin hiéu dva trén chudi.

Khi cin thuc hién thao tac lién quan xtt ly tin hiéu dua trén chudi, bo x1r 1y
901 hodc thiét bi phan ciing c6 thé goi va thuc thi chuong trinh van hanh, ma,
hodc 1énh dugc Iru trit trong bo nhg 902, dé hoan thanh qua trinh xt 1y tin hiéu
dua trén chudi dugc thyuc hién béi thiét b du cudi trén cac hinh vé tir Fig.1 dén
Fig.6. Di v6i qué trinh cu thé, tham khao phin twong ng néu trén cla cac
phuong 4n thyc hién sang ché. Cac chi tiét khong duge md ta lai & day.

C6 thé hidu ring Fig.9 thé hién chi thiét ké don gian ctia thiét bi xt 1y tin hiéu
900. Trong tng dung thuc, thiét bi xtr 1y tin hiéu 900 c6 thé bao gdm sb luong
bit ky ciia bd thu phat, bd xir ly, bd nhé, va twong tu, va tit ca cdc thiét bi xt 1y
tin hiéu 900 ma c6 thé trién khai cac phuong 4n thuc hién sang ché nim trong
pham vi bao hd clia cac phuong 4n thuc hién sing ché.

Fig.10 12 so dd cu tric cua thiét bj x ly tin hiéu dya trén chudi 1000 theo
phuong 4n thyc hién sang ché. Thiét bi xir Iy tin hidu 1000 c6 thé la thiét b
truyén thong, hodc cé thé 1 vi mach trong thiét bi truyén thong. Thiét bi xtr Iy
tin hidu 1000 bao gdm khéi thu phat 1001 va khéi xir Iy 1002.

Khéi thu phéat dugc tao cAu hinh dé nhén tin hiéu thir nhit duoc mang trén N
kénh mang phu.

Khéi xir Iy 1002 duoc tao cdu hinh dé: thu dugc N phan tir trong chudi {f,},
va thue hién xtr Iy IDFT trén chudi {f;,} dé thu duoc N phdn tir trong chudi {xn},
trong d6 x, 14 phan tir trong chudi {x,,}, va chudi {x,} 1a chudi théa man didu
kién dinh trudce.

Déi v6i didu kién dinh trude duge st dung trong khéi xit Iy 1002, tham khao
diéu kién dinh truée duge boc 18 trong phuong phép xi 1y tin hiéu néu trén dua

trén chudi duge boc 10 theo cac phuong dn thuc hién sang ché. Cac dicu kién
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dinh trudce 12 nhat quan, va cac chi tiét khong duoc mo ta lai & déy.

Khéi xir 1y 1002 con duoc tao cu hinh dé xtr 1y tin hidu thir nhat dya trén N
phan tir trong chudi {x,}.

Déi v6i hoat dong twong tng duge thuc hién béi thiét bi xir Iy tin hiéu 1000
theo phuong 4n thuc hién sang ché, tham khao hoat dong turong g dugc thuc
hién trong phuong phap xir Iy tin hiéu néu trén dua trén chudi duge boc 16 theo
cac phuong 4n thuc hién sang ché, va cac chi tiét khong duge mo ta lai & day.

Dva vao phuong phép xir ly tin hi€u dua trén chudi duge bdc 16 theo cac
phuong an thuc hién sang ché, thiét bi xtr ly tin hiéu dugce boc 16 theo phuong an
thue hién sang ché ciing c6 thé duoc trién khai ngay bang phan cing, bd nhé
duge thuce thi bing bd xtt 1y, hodc t& hop ctia né.

Nhu duge thé hién trén Fig.11, thiét bj xir 1y tin hiéu 1100 bao gdm bo xir 1y
1101 va bg thu phat 1103. Mét cach tuy chon, thiét bi xr ly tin hiéu 1100 con
bao gdm bd nhé 1102.

Bo xir Iy 1101 duge ghép ndi v6i bd nhé 1102 bing dudng truyén. B xir Iy
1101 duogc ghép nbi v6i bd thu phat 1103 bang dudng truyén.

Bo xir Iy 1101 c6 thé cu thé 1a CPU, NP, ASIC, hoic PLD. PLD c6 thé 1a
CPLD, FPGA, hoiac GAL.

Bo nhé 1102 ¢6 thé cu thé 13 CAM hoic RAM. CAM c6 thé 1a TCAM.

Khi thiét bi xir Iy tin hiéu 1100 14 thiét bi truyén thong, bd thu phat 1103 c6
thé 12 mach tan s6 vo tuyén. Khi thiét bi xtt 1y tin hiéu 1100 14 vi mach trong thiét
bi dau cudi, bo thu phat 1103 c6 thé 1a giao dién /O, chdt, mach, hodc trong tu
trén vi mach.

Theo céch khac, bd nhd 1102 c6 thé dugc tich hop vao bo xur ly 1101. Néu
bd nhé 1102 va bo x¢ Iy 1101 1a céc thanh phé‘m doc 1ap voi nhau, b nhé 1102
duge két ndi voi bo xir Iy 1101. Ching han, bd nhé 1102 va bd xir Iy 1101 ¢6 thé
truyén thong v6i nhau bang dudng truyén. Bo thu phat 1103 va bo xir Iy 1101 ¢6
thé truyén thong v6i nhau bang dudng truyén, hoic bo thu phat 1103 ¢ thé duoc
két ndi ngay véi bd xtr 1y 1101.

B6 nhé 1102 duoc tao ciu hinh dé luu trir chwong trinh van hanh, ma, hoic

1énh dé xir ly tin hiéu dya trén chudi. Mot cach tity chon, bd nhé 1102 bao gém
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" hé diéu hanh va chuong trinh g dung, va dugc tao c4u hinh dé Iuu trir chuong
trinh van hanh, ma, hodc 1énh dé xit 1y tin hiéu dwa trén chudi.

Khi can thyuc hién hoat dong lién quan dén xtr 1y tin hiéu dua trén chudi, bo
xtr 1y 1101 hoic thiét bi phan cting c6 thé goi va thuc thi chuwong trinh vén hanh,
ma, hodc 1énh dugc luu trit trong bd nhg 1102, dé hoan thanh qua4 trinh xtt ly tin
hiéu dua trén chudi duge thuc hién béng thiét bi mang trén Fig.1 dén Fig.7. Dbi
v6i qua trinh cu thé, tham khao phén twong g néu trén clia cic phuong 4n thuc
hién sang ché. Cac chi tiét khong duge mo ta lai & dy.

C6 thé hiéu ring Fig.11 thé hién chi thiét ké dugc don gian cta thiét bi xir Iy
tin hidu 1100. Trong tmg dung thue, thiét bi xi 1y tin hidu 1100 c6 thé bao gdbm
s6 lugng bit ky cia cac giao dién, cic bd xir Iy, cic bd nhd, va tuong tu, va tat
ca céc thiét bi xir Iy tin hidu 1100 ma cb thé trién khai cac phuong 4n thuc hién
sang ché nim trong pham vi bao hd clia cic phuong 4n thyuc hién sing ché.

Fig.12 thé hién hé thdng truyén thong 1200 theo phuong 4n thuc hién séng
ché. Hé thng truyén thong 1200 bao gdm thiét b truyén thong thir nhit 1201 va
thiét bi truyén thong thir hai 1202. Thiét bi truyén thong thi nhat 1201 14 thiét b
& phia bo truyén, va thiét bi truyén thong thir hai 1202 1a thiét bi & phia thiét b
dau cubi.

Thiét bi truyén thong thir nhat 1201 dugc tao cdu hinh dé: xac dinh chubi
{x,} bao gdm N phén tir; thyc hién DFT trén N phén i trong chudi {x,,}, dé
thu dugc chudi {f,}; 4nh xa chudi {f,} dén N kénh mang phu, dé tao tin hiéu
thir nhit; va giri tin hiéu thir nhit d&n thiét bi truyén théng thir hai 1202.

Thiét b truyén thong thtr hai 1202 dugc tao cdu hinh dé: nhén tin hidu thi
nhét trén N kénh mang phu duoc giri bai thiét bi truyén théng thir nhat 1201; thu
duge N phan tir trong chudi {f,}; thuc hién xir ly IDFT trén chubi {f,}, dé thu
duogc N phén tir trong chudi {x,}; va xtt Iy tin hidu thir nhét dua trén N phan tr
trong chudi {x,,}.

Trong hé théng truyén théng theo phuong é4n thyc hién sang ché, s6 luong
thiét bi truyén thong thtr nhit 1201 va sé lugng thiét bi truyén thong thir hai 1202
khong bi gi6i han. Thiét bi truyén thong thir nhat 1201 ¢ thé cu thé 1a thiét bi
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truyén thong dugc boc 16 trén Fig.9 va Fig.10. Mot céach tuy chon, thiét bi truyén
thong thir nhét 1201 ¢6 thé dugc tao cAu hinh d thue hién hoat dong tuong Gng
dugc thuc hién boi thiét bi ddu cubi trén cac hinh v& tir Fig.1 dén Fig.7 theo cac
phurong 4n thuc hién sang ché. Thiét bi truyén thong thir hai 1202 c6 thé cu thé
1a thiét bi truyén théng duoc boc 16 trén Fig.10 va Fig.11. Mot cach tity chon,
thiét bi truyén thong thir hai 1202 c6 thé duogc tao cdu hinh dé thuc hién hoat
dong tuong tmg duge thuc hién bing thiét bj mang trén cac hinh vé tir Fig.1 dén
Fig.7 theo cic phuong an thuc hién sang ché. Pbi v6i qua trinh cu thé va nguyén
Iy thuc thi, tham khdo mo ta trén dau. Céc chi tiét khong dugc mo ta lai ¢ day.

Ngudi ¢ hiéu biét trung binh trong linh virc nén hiéu ring trong mot hodc
nhiéu vi dy, chirc ning néu trén dugc mo ta theo sang ché ¢6 thé dugc trién khai
béng phén ctng, phin mém, firmware, hodc t5 hop bt ky ctia né. Khi sang ché
duoc trién khai bing phin mém, cic chirc nang néu trén cé thé duge luu trit trong
phurong tién may tinh doc dugce hodc duge truyén dudi dang mot hoic nhiéu 1énh
hodc ma trong phuong tién may tinh doc dugc. Phuong tién mdy tinh doc duogc
bao gdbm phuong tién luu trit may tinh va phuong tién truyén thong, trong d6
phuong tién truyén thong bao gdm phuong tién bt ky ma khién chuong trinh
mdy tinh dugc truyén tir mot diém sang diém khac. Phuong tién luu trit nay c6
thé 14 phuong tién c6 sin bt ky ma mdy tinh da ning hodc danh riéng truy nhap
duoc.

Céc phuong 4n thuc hién sang ché déu dugc mé ta ting dan, dbi véi cac phan
tuong tu hoic gidng nhau theo cic phuong 4n thuc hiéri, tham khao céc phuong
an thyc hién nay, va mdi phuong an thuc hién tap trung vao su khéc biét vdi cac
phuong an thuc hién khéc. Dac biét, thiét bi va hé théng theo cac phuong én thuc
hién v& co ban gidng v6i phuong phap theo phuong an thuc hién, va do vay duoc
md ta van tit; dbi v6i cac phan lién quan, tham khao cac phan mé ta riéng theo
phuong phép phuong an thuc hién.

Cudi cing, lvu y ring cic phuong an thuc hién néu trén chi nhim méb ta lay
lam vi du cac giai phap k¥ thuit sang ché thay vi gi6i han sang ché. Mic du sang
ché va cac wu diém cua sang ché duge mé ta chi tiét dua vao cac phuong an thuc

hién néu trén, song nhimg ngudi c6 hiéu biét trung binh trong linh vire nén hiéu
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rang ho van c6 thé thuc hién cac cai bién cho céc giai phap k¥ thuit dugc mo ta
theo cac phurong an thuc hién néu trén hodc thuc hién céc thay thé trong duong
vé6i cac dau hiéu k¥ thuat cia n6, ma khong xa rdi pham vi cia cac di€ém yéu cau

bao hd cta sdng ché.
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YEU CAU BAO HOQ
1. Phuong phép x1r ly tin hi€u bao gbm céc budc:

xéc dinh chudi {x,} bao gdm N phén tir, x, 1 phan tir ctia {x,}, trong 46 N
la sb nguyén I6n hon 1, n=0,..., N— 1, va x, théa man x, =4 x b, % j", trong do
A 12 sb phtrc khéc 0, j :\/——1 , bn 12 phin tir ctia {b,}, va {b,} 14 chudi ciia cac bit
khong duoc diéu bién;

tao tin hiéu dua trén chudi {x,}; va

gtri tin hiéu dén thiét bi mang.

2. Phuong phap theo diém 1, trong d6 b, thda man b, =u (1 —2 x S,), trong d6
u 1 sb phtrc khéc 0, S, 14 phan tir ctia chudi {S,}, va khi N =12, chudi {S,} bao
gdbm mot hoic nhiéu trong cac chudi sau:

{1,0,0,0,0,1,0,0,1,0,1,1}; {1,0,0,0,0,1,1,1,0, 1, 0, 1}; hodc {1, 0, 0,
1,0,1,1,1,1,0,0, 1}.
3. Phwong phap theo diém 1, trong d6 b, thda man b, =u (1 —2 x S,), trong d6
u 1a 56 phirc khac 0, S, 1a phén tir ctia chudi {S,} dugc lién két v6i chudi {gn},
trong d6 {g»} théa man g, = Sg:+ Mymode Ny M € {0:1.2:.., N =1}, va chubi {gn}
bao gdm mot hodc nhidu trong cac chudi sau:

{1,0,0,0,0,0,0,0,1,1,1,0}; {1,0,0,0,0,0,0,1, 1,0, 1,0}; {1,0, 0, 0,
0,1,0,1,1,1,0,1}; {1,0,0,0,0,1,1,0,1,1,1,0}; {1,0,0,1,0,0,0,0,0, 1,
0,1};{1,0,0,1,0,0,0,0,0,1,1,0}; {1,0,0,1,0,1,0,0,0,0,0, 1}; {1, 0, 0,
1,0,1,1,0,0,0,0,0}; {1,0,0,1,0,1,1,1,1,1,0,1}; {1,0,0,1, 1,0, 0,0, 0,
0,1,0};{1,0,0,0,0,1,0,0,0, 1,0, 1}; {1,0,0,0,0, 1,0, 1, 1, 1, 0, 0}; hodc
{1,0,0,0,0,1,1,0,1,0,0,0}.

4. Phuong phép theo diém 1, trong d6 budec tao tin hiéu bao gdm céc budc:
thyuc hién xit Iy bién di Fourier roi rac trén N phén tir trong chudi {x,}, dé
thu dugc chudi {f,};

anh xa, N phan tir trong chudi {f,} dén N kénh mang phu lién tuc hoic N
kénh mang phu cach didu nhau dé thu duoc tin hiéu mién tin sb bao gdm N phan
tr; va

tao tin hiéu dua trén tin hiéu mién tan so.
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5. Phuong phap theo diém 1, trong d6 tin hiéu 14 tin hiéu tham chiéu.
6. Phuong phép theo diém 1, trong d6 phuong phap con bao gbm bude:

loc chudi {x,}.
7. Phuong phap xir Iy tin hiéu bao gdm cac buéc:

nhén tin hiéu dugc truyén trén N kénh mang phu tir thiét bi dau cudi; va

thu dugc chudi{x,} bao gdm N phén tir, x, 12 phan tir ctia {x,}; va

xir Iy, tin hiéu theo chudi {x,}, trong d6 N 14 sé nguyén Ién hon 1, n=0,...,
N1, vax, théa man x, = 4 x b, X /", trong d6 A 1a sb phirc khac 0, j =/~1, b»
1a phan tir ctia {b,}, va {b,} 12 chudi ciia c4c bit khong dugc diéu bién.
8. Phuong phéap theo diém 7, trong d6 b, théa man b, =u (1 —2 x S,), trong d6
u 12 s6 phirc khac 0, S, 1a phan tir ctia chudi {S,}, va khi N = 12, chudi {S,} bao
gdm mot hoic nhidu trong cac chudi sau:

{1,0,0,0,0,1,0,0,1,0,1,1};{1,0,0,0,0,1,1, 1,0, 1,0, 1}; hodc {1,

0,0,1,0,1,1,1,1,0,0, 1}.
9. Phuong phap theo diém 7, trong d6 b, théa man b, =u (1 —2 x S,), trong d6
u 12 sb phtrc khac 0, S, 1a phan tir ciia chudi {S,} duge lién két véi chudi {g,},
trong d6 {g,} thoa man g» = Spu + Mymode n, M €{0:1:2,.... N =1} va chudi {g,}
bao gdm mot hodc nhiéu trong cac chudi sau:

{1,0,0,0,0,0,0,0,1,1,1,0};{1,0,0,0,0,0,0, 1, 1,0, 1, 0}; {1, 0,0, ,
0,1,0,1,1,1,0,1};{1,0,0,0,0,1,1,0,1,1,1,0}; {1,0,0,1,0,0,0,0,0, 1,
0,1};{1,0,0,1,0,0,0,0,0,1,1,0}; {1,0,0,1,0,1,0,0,0,0,0, 1}; {1, 0,0,
1,0,1,1,0,0,0,0,0}; {1,0,0,1,0,1,1,1,1,1,0,1}; {1,0,0,1,1,0,0,0, 0,
0,1, 0};{1,0,0,0,0,1,0,0,0,1,0,1}; {1,0,0,0,0, 1,0, 1, 1, 1, 0, 0}; hodc
{1,0,0,0,0,1,1,0,1,0,0, 0}.
10. Phuong phap theo diém 7, trong d6 N kénh mang phu 13 cdc kénh mang
phu lién tuc hodc cach déu nhau, va trong d6 buée xir Iy tin hiéu bao g@)m cac
budc:

thu dugc chudi {,} bao gdm N phén tir, trong d6 tin hidu dugc tao boi anh
xa chudi {f,} dén N kénh mang phy; va

thuc hién bién d6i Fourier roi rac dao trén chudi {f;} dé thu duoc chudi {x,}.
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11. Phwong phap theo diém 7, trong d6 tin hiéu 14 tin hiéu tham chiéu.
12. Thiét bi xi Iy tin hiéu bao gdm:

it nhat mot bo xir ly; va

bd nhé duoc ghép nbi vai it nhat mot bd xir Iy va luu trir cac 1énh chuong
trinh dé thyc thi boi it nhit mot bd xtr 1y, cac 1énh chuong trinh ra Iénh it nhét
mot bd xtr ly thuc hién céc hoat dong bao gbm:

xéc dinh chudi {x,} bao gdm N phén ti, x, 1a phin tir ctia {x,}, trong d6 N
1asb nguyén I6n hon 1, n=0,..., N— 1, va x,théa man x, = 4 X b, X j”, trong d6
A1a 56 phitc khac 0, j =y/—1, by 12 phdn tir ctia {b,}, v {ba} 12 chudi clia c4c bit
khong duogc diéu bién;

tao tin hiéu dya trén chudi {x,}; va

khién bd phat giri tin hiéu dén thiét bi mang.
13. Thiét bi theo diém 12, trong d6 b, théa man b, =u (1 —2 x Sy), trong d6 u 12
sé phtrc khac 0, Sy, 1a phén tir ctia chudi {S,}, va khi N =12, chudi {S,} bao gém
mdt hodc nhiéu trong cac chudi sau:

{1,0,0,0,0,1,0,0,1,0,1,1}; {1,0,0,0,0,1,1, 1,0, 1,0, 1}; hodc {1,

0,0,1,0,1,1,1,1,0,0, 1}.
14. Thiét bj theo diém 12, trong d6 b, thda mén b, =u (1 —2 x S,), trong d6 u 1a
s& phure khac 0, S, 12 phan tir ctia chudi {S,} dugc lién két v&i chudi {g}, trong
d6 {g»} thoéa man g, = Stz + My mode N, M €{0:1,2,..., N =1}, va chudi {g,} bao
gém mot hodc nhiéu trong céac chudi sau:

{1,0,0,0,0,0,0,0,1,1,1,0};{1,0,0,0,0,0,0,1, 1,0, 1, 0}; {1,0, 0, 0,
0,1,0,1,1,1,0,1};{1,0,0,0,0,1,1,0,1,1,1,0}; {1,0,0,1,0,0,0,0,0, 1,
0,1};¢{1,0,0,1,0,0,0,0,0,1,1,0}; {1,0,0,1,0,1,0,0,0,0,0, 1}; {1, 0, 0,
1,0,1,1,0,0,0,0,0}; {1,0,0,1,0,1,1,1,1, 1,0, 1}; {1,0,0, 1, 1, 0,0, 0, 0,
0,1,0};{1,0,0,0,0,1,0,0,0,1,0,1}; {1,0,0,0,0, 1,0, 1, 1, 1, 0, 0}; hodc
{1,0,0,0,0,1,1,0,1,0,0,0}.
15. Thiét bi theo diém 12, trong d6 budc tao tin hi¢u bao gém cac budc:

thue hién xt Iy bién dbi Fourier roi rac trén N phin tir trong chudi {x,}, dé

thu dugc chudi {f,};
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anh xa N phan tir trong chudi {f;} dén N kénh mang phu lién tuc hodc N
kénh mang phu cach diéu nhau, dé thu dugc tin hiéu mién tin s bao gdm N phan
tr; va
tao tin hiéu dya trén tin hiéu mién tn sd.
16. Thiét bi theo diém 12, trong d6 tin hiéu 14 tin hiéu tham chiéu.
17. Thiét bi theo diém 12, trong dé thiét bi con bao gém:

loc chudi {x»}.
18. Thiét bi xit Iy tin hi¢u bao gdm:

it nhat mot bo xt Iy; va

b6 nh¢ duge ghép ndi véi it nhat mot b xir Iy va luu trit cdc 1énh chuong
trinh dé thuc thi boi it nhit mot bd xt 1y, cac 1énh chuong trinh ra 1énh it nhét
mot bo xtr Iy thuc hién céc hoat dong bao gbm:

nhén tin hiéu dugc truyén trén N kénh mang phu tir thiét bi dau cudi; va

thu duoc chudi{x,} bao gdm N phén tir, x, 12 phan tir ctia {x,}; va

xtr 1y tin hiéu theo chudi {x,}, trong 6 N 1a s nguyén Ién hon 1,7 =0,...,
N—1, vax,théaminx, =4 x b, x j#, trong d6 A 1a s6 phirc khéc 0, j=~1, b,
1a phan tir ctia {b,}, va {b,} 12 chudi cia cic bit khong duge diéu bién.

19. Thiét bi theo diém 18, trong d6 b, théa man b, =u (1 —2 x S,), trong d6 u 1a
sb phurc khéc 0, Sy, 13 phan tir cia chudi {S,}, va khi N = 12, chudi {S,} bao gbm
mot hodc nhidu trong cac chudi sau:
{1,0,0,0,0,1,0,0,1,0,1,1};{1,0,0,0,0, 1,1, 1,0, 1,0, 1}; hodc {1, 0, 0,
1,0,1,1,1,1,0,0, 1}.

20. Thiét bi theo diém 18, trong d6 b, théa man b, =u (1 —2 x S,), trong d6 u 13
s6 phirc khéc 0, S, 12 phin tir ctia chudi {S,} duoc lién két v6i chudi {g.}, trong
d6 {g»} thoa man ¢n = Spu + Mymode v, M €{0:1,2,..., N =1} va chubi {g.} bao
gbm mét hogc nhiéu trong cac chudi sau:

{1,0,0,0,0,0,0,0,1,1,1,0}; {1,0,0,0,0,0,0,1,1,0,1,0}; {1,0,0,0,0, 1,
0,1,1,1,0,1};{1,0,0,0,0,1,1,0,1,1,1,0};{1,0,0,1,0,0,0,0,0, 1,0, 1};
{1,0,0,1,0,0,0,0,0,1,1,0};{1,0,0,1,0,1,0,0,0,0,0,1}; {1,0,0, 1, 0, 1,
1,0,0,0,0,0};{1,0,0,1,0,1,1,1,1,1,0,1}; {1,0,0,1,1,0,0,0,0,0, 1, 0};
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{1,0,0,0,0,1,0,0,0,1,0,1};{1,0,0,0,0,1,0, 1,1, 1,0, 0}; hodc {1, 0, 0,
0,0,1,1,0,1,0,0,0}.

21. Thiét bi theo diém 18, trong d6 the N kénh mang phu 13 cic kénh mang phu
lién tuc hoic cach déu nhau, va trong d6 xir Iy tin hiéu bao gdm:

thu duoc chudi {f;} bao gE‘)m N ph?m i, trong d6 tin hiéu dugce tao bdi anh
xa chudi {f,} dén N kénh mang phuy; va

thuc hién bién dbi Fourier roi rac d4o trén chudi {#;} dé thu duoc chudi {x,}.
22. Thiét bj theo diém 18, trong d6 tin hiéu 14 tin hiéu tham chiéu.

23. Vit ghi may tinh doc dugc bét bién luu trir mot hodc nhidu 1énh duge thuc
thi boi thiét bi dau cudi thuc hién cac hoat dong bao gdm:

xac dinh chudi {x,} bao gdbm N phan ti, x,, 1a phan tir ciia {x,}, trong d6 N
1a sd nguyén Ién hon 1, n=0,..., N— 1, va x,thdéa man x, =4 x b, x j", trong d6
Alasb phtrc khac 0, j :\/—_1 , by la phén tr cia {b,}, va {b,} la chudi cia céc bit
khéng dugc diéu bién;

tao tin hiéu dua trén chudi {x,}; va

giri tin hiéu dén thiét bi mang.

24. Vit ghi may tinh doc dugc bt bién theo diém 23, trong d6 b, thoa mén b, =
u (1 -2 x8,), trong d6 u 1 s6 phirc khac 0, S, 1a phan tir cia chudi {S,}, va khi
N =12, chudi {S,} bao gdm mét hoidc nhidu trong cac chudi sau:
{1,0,0,0,0,1,0,0,1,0,1,1};{1,0,0,0,0,1,1,1,0, 1, 0, 1}; hodc {1,
0,0,1,0,1,1,1,1,0,0, 1}.
25. Vat ghi may tinh doc dugc bit bién theo diém 23, trong d6 b, théa man b, =
u (1 -2 x S,), trong d6 u 1a s6 phirc khac 0, S, 12 phan tir ciia chudi {S,} dugc
lien két voi chubi {g.}, trong d6 {g.} thoa man ¢, = Sk + M) mode N,
M €{0.1,2,.... N -1}, va chudi {g,} bao gdm mot hoic nhiéu trong cc chudi
sau:

{1,0,0,0,0,0,0,0,1,1,1,0};{1,0,0,0,0,0,0,1, 1,0, 1,0}; {1, 0, 0, 0,
0,1,0,1,1,1,0,1};{1,0,0,0,0,1,1,0, 1,1, 1,0}; {1,0,0,1,0,0,0,0,0, 1,
0,1};{1,0,0,1,0,0,0,0,0,1,1,0};{1,0,0,1,0,1,0,0,0,0,0, 1}; {1, 0, 0,
1,0,1,1,0,0,0,0,0}; {1,0,0,1,0,1,1,1,1,1,0,1}; {1,0,0,1, 1,0, 0, 0, 0,
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0,1,0};{1,0,0,0,0,1,0,0,0,1,0,1};{1,0,0,0,0,1,0, 1,1, 1,0, 0}; hodc
{1,0,0,0,0,1,1,0,1,0,0,0}.
26. Vat ghi may tinh doc dugc bt bién theo diém 23, trong d6 budc tao tin hiéu
bao gdm cac bude:

thure hién xtr Iy bién ddi Fourier rdi rac trén N phan tir trong chudi {x,}, dé
thu duoc chudi {£};

4anh xa N phén tir trong chudi {f,} dén N kénh mang phu lién tuc hodc N
kénh mang phu cach diéu nhau, dé thu dugc tin hiéu mién tin s6 bao gdbm N phén
tor; va

tao tin hiéu dua trén tin hiéu mién tan sb.
27. Vit ghi may tinh doc duoc bét bién theo diém 23, trong do tin hiéu 14 tin hidu
tham chiéu.
28. Vit ghi may tinh doc dirgc bat bién theo diém 23, cac hoat dong con bao gdm:

loc chudi {x,}.
29. Vit ghi may tinh doc dugc bat bién luu trit mot hodic nhidu 1énh ¢6 thé thue
thi béng thiét bi mang thue hién céc hoat ddng bao gém:

nhan tin hiéu dugc truyén trén N kénh mang phu tir thiét bi dau cudi; va

thu duoc chudi{x,} bao gdm N phén ti¥, x, 1a phin tir cla {x,}; va

xit Iy tin hiéu theo chudi {x,}, trong dé N 14 s nguyén 16n hon 1, n =0,...,
N—1,vax,théoaminx, =4 x b, xj", trong d6 A la sb phirc khac 0, ; :\’r—“—I , by
1a phan tir cta {b,}, va {b,} 12 chudi cia cac bit khong drgc diéu bién.
30. V4t ghi may tinh doc dugc bat bién theo diém 29, trong d6 b, thda mén b, =
u(1—2 x S,), trong d6 u 1a sé phirc khéc 0, S, 13 phén tir ciia chudi {S,}, va khi
N =12, chudi {S,} bao gdm mét hodc nhiéu trong cac chudi sau:
{1,0,0,0,0,1,0,0,1,0,1,1}; {1,0,0,0,0,1,1, 1,0, 1, 0, 1}; hodc {1, 0, 0,
1,0,1,1,1,1,0,0, 1}.
31. Vit ghi may tinh doc dugc bét bién theo diém 29, trong d6 b, théa mén b, =
u (1 -2 x 8y), trong d6 u 1a sd phirc khéac 0, S, 1a phin tir cia chudi {S,} duge
lien két véi chudi {g.}, trong 46 {g.} théa min g, = Su + M) mode A,

M €{0,1,2,..., N -1}, va chudi {g,} bao gom mdt hodc nhiéu trong cdc chudi
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sau:
{1,0,0,0,0,0,0,0,1,1,1,0};{1,0,0,0,0,0,0,1, 1,0, 1,0}; {1, 0,0, 0,0, 1,
0,1,1,1,0,1};{1,0,0,0,0,1,1,0,1,1,1,0}; {1,0,0,1,0,0,0,0,0, 1,0, 1};
{1,0,0,1,0,0,0,0,0,1,1,0}; {1,0,0,1,0,1,0,0,0,0,0,1};{1,0,0,1,0, 1,
1,0,0,0,0,0}; {1,0,0,1,0,1,1,1,1,1,0,1}; {1,0,0,1,1,0,0,0,0,0, 1, 0};
{1,0,0,0,0,1,0,0,0,1,0,1}; {1,0,0,0,0,1,0,1,1, 1,0, 0}; hoac {1, 0, 0,
0,0,1,1,0,1,0,0,0}.
32. Vit ghi may tinh doc dugc bat bién theo diém 29, trong d6 N kénh mang phu
1a kénh mang phu lién tuc hodc cach déu nhau, va trong d6 bude xi Iy tin hiéu
bao gdm cac bude:

thu duge chudi {f;} bao gbm N phan tir, trong d6 tin hiéu dugc tao bdi 4nh
xa chudi {f,} dén N kénh mang phu; va

thuc hién bién ddi Fourier roi rac dao trén chudi {f;} dé thu duoc chudi {x,}.
33. Vit ghi may tinh doc dugc bat bién theo diém 29, trong d6 tin hiéu 14 tin hiéu
tham chiéu.
34. Thiét bi theo diém 12, trong d6 thiét bi nay 1a thiét bi dau cubi.
35. Thiét bi theo diém 18, trong dé thiét bi nay la thiét bi mang.
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