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(57) Sang ché d& xuét phuong phap va thiét bi truyén théng khong day, thiét bi truyén
thong, phuong tién doc dwgc béi may tinh, may truyén thong, va hé théng truyén thong,
dé 1am giam su tuong quan gifta tin hiéu déng bo hoa thir cép va tin hiéu dong bd hoa so
cép, va lam giam nhidu cho tin hiéu dong bo héa so cap. Phuong phap truyén thong
khong day bao gdm cac budc: thu tin hiéu dong bd hoa so cép va tin hiéu dong bd hoa
thtr cAp tir thiét bj mang, tin hiéu ddng bd hoa so cép dwa vao chudi dong bo héa thir nhat
s(n); tin hiéu ddng bd héa thir cip dua vao chudi ddng bd hoa thir hai y(n) dép tng:
y(n) = [1-2 - fi((n + ky)mod127)] - [1-2 - f,((n + k)mod127)], trong d6 n 1a sb
nguyén, n = 0, 1,...126, k 1a s6 nguyén va k<127, va ki 1a s6 nguyén va k;<253; va thu

nhan thong tin nhan dang 6 dua vao tin hi¢u déng bo hoa so cép va tin hiéu déng bo hoa

thir hai.
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Linh vire ky thuat dwoc dé cap

Sang ché dé cap dén linh vyc truyén thong, va cu thé 13, dé cap dén phuong phap
va thiét bi truyén thong khong day, phwong tién doc duge béi may tinh, may truyén thong

va hé thong truyén thong.
Tinh trang k§ thuit ciia sang ché

Trong mang truy c4p radio thé hé tiép theo (New Radio - radio méi, viét tit 1a NR),
tram gbc duong xudng hoan thanh sy ddng bo hoa thoi gian va tan s6 duong xudng chua
hoan thién bing cach sir dung tin hiéu ddng bd hoa. Tin hiéu dong bd hoa bao gom tin
hiéu ddng bd hoa so cip (Primary Synchronization Signal, viét tat 1a PSS) va tin hiéu
ddng bo hoa thir cip (Secondary Synchronization Signal, viét tit 1a SSS). Thiét bi ngudi
ding (User Equipment, viét tit 1a UE) c6 thé thu tin hiéu déng bd héa so cép va tin hiéu
déng bo hoa thir cép, dé thuc hién su dé)ng bd hoa va thu nhan thong tin nhén dang 6.
Dau tién, thiét bi nguodi ding phat hién tin hiéu ddng bd héa so cip dé xac dinh tan sb
trung tAm va thong tin dong bd hoa thoi gian va tan sb co s6 hodc cac phén cua thong tin
nhan dang 6, va sau d6 thu nhan théng tin nhin dang 6 bang cach sir dung tin hiéu déng
bd hoa tht cip. Thong thuong, c6 thé cd6 mot lugng nhod céac tin hidu dong bd hoa so cap
khéac nhau c6 thé, vi du, ba tin hiéu déng bo hoa so cép hodc mot tin hiéu déng bo hoda so
cAp. Du 4n dbi tac thé hé thi ba (3rd Generation Partnership Project, viét tat 1a 3GPP) da
thao luan vé viéc tao ra tin hiéu déng bo hoa so cép bé’mg cach st dung bd ghi dich phan
hdi tuyén tinh dai nh4t. Ngoai ra, tin hiéu dong bd hoa thir cip co thé ciing duoc tao ra
dua vao chudi m duge x40 tron hoic chudi Gold. Chudi m 1a viét tit cua chudi bd ghi
dich tuyén tinh dai nhét. Thong thuong, dé phan biét giira tin hiéu dong b héa so clp va
tin hiéu déng bo hoa tha cép, chudi tin hiéu déng b0 hoa so cép va chudi tin hiéu déng bo
hoéa thir cap 1a khac nhau.

Trong cong nghé truyén thong di dong thé hé thir nim (5th-Generation, viét tit 1a

5G), do dai cta chudi tin hiéu déng bd héa méi co thé 16n hon hodc bang dd dai cla
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chudi tin hiéu ddng bd hoa trong cong nghé phat trién dai han (Long Term Evolution, viét
t&t 1a LTE). Cong nghé da hop phan chia theo tin s truc giao (Orthogonal Frequency
Division Multiplexing, viét tit 1a OFDM) duoc sir dung dé truyén tin hiéu dong bo hoa.
Nghia 13, chudi tin hiéu déng bd hoa so cép duoc anh xa 1én by mang con trong hé théng
OFDM ma duoc cip phat dén tin hidu dong bd hoa so cap, va chudi tin hiéu ddng bd hoa
thir cdp dugc 4nh xa 1én bd mang con trong hé théng OFDM duoc cip phat dén tin hiéu
ddng bo héa thu cip.

Theo giai phap hién thoi, tin hiéu ddng b héa so cdp va tin hidu dong bd héa thir
cép chiém gitt mot ky hi€u OFDM, va céc kich thudc cia cac dd rong dai duoc chiém gitt
1a gidng nhau va 1a N, trong d6 N 1a s§ nguyén, vi du, 127. Khi thiét bi mang phét hién
tin hidu déng bd héa so cép, thi tin hiéu dong bd hoa thir cAp trong 6 khac hodc trong 6
ng bd hoa so

TA A LR 1 A 1L 2R 4L A o kA
cuc bQ gdy nnieu cno viec pnat nien tin nicu 1g 00 nhoa so cap.

Ban chét k§ thuit ciia sing ché

Cac phuong 4an cia sang ché @& xuit phwong phap g tin higu dong bod hoa va
phuong phéap thu tin hiéu déng bd héa, dé lam giam su twong quan giita tin hiéu ddng bd
hoa thir cdp va tin hiéu ddng bd hoa so cip, va lam gidm nhiéu cho tin hiéu dong bo hoa
SO cap.

Khia canh thir nhit cia mot phuong 4n cia sang ché @& xuat phuong phap gt tin
hiéu déng bo hoa. Phuong phép nay bao gém cac budce: tao ra, béi thiét bi mang, chudi
tin hi€u déng bo hoéa thir nhit ma thu dugc dua vao chudi m tht nhét va chudi tin hiéu
ddng bd hoa thir hai ma thu duge dua vao chudi Gold thit nhat, trong d6 chudi Gold thir
nhit dugc tao ra dua vao chudi m thr hai va chudi m thir ba, da thic tao (generator
polynomial) ciia chudi m thir nhit giéng nhu da thire tao ctia chudi m thit hai, va chudi m
thir nhat, chudi m thtt hai, va chudi m thtr ba déu c6 do dai 1a N, trong d6 N 1a s6 nguyén
dwong 16n hon 1; 4nh xa, béi thiét bi mang, chudi tin hiéu ddng bd héa thi nhat 1én M b
mang con trong don vi thoi gian thir nhat dé thu nhén tin hiéu dong b héa thi nhat, va
anh xa chudi tin hiéu dong bd hoa tha hai 1én M bd mang con trong don vi thoi gian thir
hai dé thu nhén tin hiéu ddng bo hoa thtr hai, trong d6 M 14 s6 nguyén duong 16n hon 1;
va gi, boi thiét bi mang, tin hiéu ddng bd héa thir nhat va tin hiéu dong bo hoa thtr hai.
Theo phuong 4n nay cua sang ché, thiét bi mang tao ra chudi tin higu ddng bd hoa thir

nhét va chudi tin hiéu dong bd hoa thir hai co tri s6 twong quan nhé, tirc 13, chudi tin hiéu
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ddng bod héa so cip va chudi tin hidu ddng bod hoa thir cdp, dé 1am giam su twong quan
chéo gifta tin hiéu déng bd héa thir cip va tin hiéu dong bo hoa so cip, nho d6 lam giam
nhidu dugc tao ra cho tin hidu ddng bd hoa so cip boi tin hiéu dong bd hoa thir cap trong
0 khac hodc trong 6 cuc bo.

Theo cach thuc hién thir nhit cta khia canh thtr nhét theo phwong 4n nay ciia sang
ché, chudi tin hiéu ddng bd héa thir nhat 13 chubdi thu duge dwa vao chudi m thir nhit, va
da thirc tao cia chudi m tht nhit {c(n)|ln=0,1,2,..,N—1} 1a g,(x) = YK a; - x,
trong d6 0 <i<K, agx=1la,=1,vakKla s6 nguyén duong 16n hon hoic bang 1; va
chudi tin hiéu ddng bo hoa thr nhit va chudi m thi nhit dap tng s(n) =1—2-
c(n),n=0,1,2,..,N—1,c((n + K)modN) = (XX a; - ¢((n + )modN) +
c(n))mod2, n=0,1,2,..,N—K— 1, trong d6 s(n) 1a chudi tin hi¢u déng bo hoa thir
nhit, va c(n) 1a chudi m thir nhit. Chudi tin hiéu dong bd hoa thir nhit dugc giéi han
trong phuong 4n niy cia sang ché, nho d6 nang cao kha ning thuc hién va kha ning hoat
dong ctia phuong 4n nay ciia sang ché.

Theo cach thuc hién thr hai cta khia canh thir nhat theo phuong 4n ndy cila séng
ché, chudi tin hiéu ddng bod hoa th hai 1 chudi thu duoc dua vao chudi Gold thir nhét,
chudi Gold thir nhit dwge tao ra dua vao chudi m thw hai {f;(n)ln=10,1,2,..,N—1}
va chudi m th@t ba {f,(n)|n =0,1,2,...,N — 1}, da thirc tao ctia chudi m tht hai Ia
g,(x) =YX b; - x, va da thiic tao ciia chudi m thi ba 1a g;(x) = Xi<, ¢ - x!, trong d6
bk =1by=1,cxk =1,¢c, =1, 0 <i<K, vaK lasdnguyén duong 16n hon hoic bing
1; va chudi Gold thtr nhit, chudi m thir hai, va chudi m thtt ba dap tmg yp(n) =1 —
2 gmx(), gmr(m) = (£, ((n + m + k)modN) + £,((n + k)modN)) mod2,n =
0,1,2.,N-1,k=012.,N-1m=0,1,2,..,N—1, trong do Ymk (M) 12 chudi
tin hidu dong bd hoa thir hai, gy, (n) 1a chudi Gold tht nhat, m 14 tri s6 dich twong dbi
gifta chudi tht hai f;(n) va chudi thir ba f,(n), va k 1a tri s6 dich vong. Chudi tin hi¢u
ddng bd hoa thir hai duge xac dinh theo phurong 4n nay clia sang ché, nho d6 nang cao
kha nang thuc hién va kha nang hoat dong ciia phuong 4n nay cua sang ché.

Theo céch thuc hién thir ba cta khia canh thtr nhat theo phwong 4n nay ctia sang
ché, chubi tin hiéu dong bo hoa thir hai dap tng Vmk(m) = Xl((n +m+ k)modN) -
xz((n - k)modN),xl(n) =1-2-f;(n),x,(n) =1-2-f,(n),n=0,1,--,N-1,k =
0,1,2,.,N—=1,m=0,1,2,..,N — 1, trong d6 yyx(n) 1a chudi tin hiéu dong bd héa
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tht hai, f,;(n) 1a chudi m thi hai, va f,(n) 1a chudi m thir ba. C6 thé dugc hiéu ring
x, () =1-2-f,(n) va x,(n) =1—2-f,(n) dugc thay thé vao ymy,(n) = x,((n+
m + k) modN) -x,((n+k) modN), tir 6 thdy ring chudi tin hiéu déng bd héa thir
hai yp,x(n) c6 thé ciing duge bicu dién 13 yp(n) = [1 —2 - f;((n + m + k)modN)] -
[1—2-f,((n+Kk)modN)]. P& don gian, m+k c6 thé duoc thé hién 1a ki, nghia 13,
ki=m+k. Trong truong hop nay, chudi tin hiéu dong bd hoéa thir hai yy,(n) 6 thé ciing
duoc biéu dién 13 yp(n) = [1 -2 f;((n +k,)modN)] - [1 — 2 - f,((n + K)modN)],
trong d6 n=0,1,---,N—1, k=0,1,2,..,N—1, va k; =0,1,2,...,2(N — 1). Nghia
13, n 12 s6 nguyén nhé hon hoic bang N-1, k 14 s6 nguyén nho hon hoic bang N—1, va ki
1a s6 nguyén nhé hon hodc bang 2(N-1). Didu kién khac ma c6 thé dugc dap tng béi tin
hiéu dong bd héa thir hai dugc dua ra trong phuong an nay ciia sang ché, nho d6 1am ting
cach thuc hién cta phrrong 4n ndy cia sang ché.

Khia canh tht hai cia mdt phuong 4n cta sang ché dé xuat phwong phap thu tin
hiéu ddng bd hoa. Phuong phap nay bao gdm cac bude: thu, bai thiét bi ngusi ding, tin
hiéu thu tht nhét va tin hiéu thu tht hai; tao ra, béi thiét bi nguoi dung, cac chudi tin hiéu
déng bd hoa cuc bd, trong doé cac chudi tin hiéu déng bo hoa cuc bd bao g@)m chudi tin
hiéu dbng bd héa cuc bd thir nhat va chudi tin hiéu dong bd héa cuc bd thit hai, chudi tin
hidu ddng bd hoa cuc bd thir nhit 1a chudi thu duge dwa vao chudi m thir nhét, chudi tin
hiéu ddng bo hoa cuc bd tht hai 1a chudi thu duge dwa vio chudi Gold thir nhat, chudi
Gold thtr nhat duogc tao ra dua vao chudi m thir hai va chudi m tht ba, da thitc tao cia
chudi m thir nht gidng nhu da thirc tao ctia chudi m thir hai, va chudi m tht nhét, chudi
m thi hai, va chudi m tht ba déu c6 d6 dai 1a N, trong d6 N 1a s6 nguyén duong 16n hon
1; va xir 1y, boi thiét bi ngudi dung, tin hiéu thu thir nhat va tin hiéu thu thr hai dua vao
chudi tin hiéu déng bo hoa cuc bd. Theo phuong dn niy clia sang ché, thiét bi nguoi ding
1an luot xr ly tin hiéu thu thi nhét va tin hiéu thu thir hai béng cach st dung chudi tin
hiéu df”)ng bo héa cuc bo thir nhét va chudi tin hiéu déng bd hoa cuc bd thir hai duoc tao
ra ma c6 tri s6 twong quan nho, nghia 1, thiét bi nguoi dung lan lugt xtr 1y tin hiéu thu
thir nhét va tin hiéu thu thi hai bing céch st dung chudi tin hiéu déng bd héa so cip cuc
bo va chudi tin hiéu d@)ng bo hoéa thir cép cuc bd ma c6 tri sb twong quan nho, dé 1am
giam xé4c suét phat hién sai tin hiéu déng bd héa thir cdp cuc bd va tin hiéu dong b héa
SO cép cuc bg, nh¢ d6 nang cao hiéu suét phat hién tin hi¢u thu thir nhét va tin hiéu thu

thir hai.



53479 5/69

Theo céach thuc hién tht nhit cia khia canh thir hai theo phuong 4n ndy cila sang
ché, budce xir 1y, boi thiét bi nguoi dung, tin hidu thu thi nhat va tin hiéu thu thir hai dwa
vao chudi tin hiéu ddng bd héa cuc bd bao gdm cac bude: thuc hién, béi thiét bi nguoi
dung, viéc x1r Iy trong quan trén tin hi¢u thu thir nhét dua vao chudi tin hiéu déng b0 hoa
cuc bd thtr nhit; va thuc hién, boi thiét bi ngudi dung, viée xir Iy twong quan trén tin hiéu
thu thir hai dua vao chudi tin hiéu déng bd hda cuc bd thir hai. Quy trinh x 1y tin hiéu
thu thtr nhit va tin hiéu thu th hai duoc tinh chinh theo phwrong 4n nay cla sang ché, nho
d6 hoan thanh c4c bude trong phwong 4n ndy clia sang ché.

Theo cach thuc hién thir hai cia khia canh thi hai theo phuong 4n nay cua sang
ché, bude thuc hién, béi thiét bi nguoi dung, viéc xt 1y twong quan trén tin hiéu thu thu
nhét dua vao chudi tin hiéu d@)ng bd hoa cuc bd thir nhit bao gdm cac bude: thuc hién,

bdi thiet bi ngudi dung, viée xit Iy twong quan trén tin hi¢u thu thi

3

. -
L /\+ A Y A 7
hat dwa vao chudi tin
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=

1
hiéu ddng bo hoa cuc bd thir nhét, trong d6 chudi tin hiéu déng bd héa cuc bd thir nhat 14
chudi thu dugc dwa vao chudi m thu nhit, va da thic tao cuia chudi m tht nhét
{cM)n=0,1,2,..,N—1} 1a g;(x) =YX, a;-x!, trong d6 ax =1,3,=1, K la sb
nguyén duong 16n hon hodc béng 1,va 0 <i< K;vachubi tin hiéu déng bd hoa cuc bo
tht nhit va chubi m the nhit dip vng s(n) =1-2-c(n),n=0,1,2,..,N—
1,¢((n+ K)modN) = (XK' a; - c((n + i)modN) + c(n))mod2 , n=0,12,.., N—
K — 1, trong d6 s(n) 1a chudi tin hidu ddng bd héa cuc bd thir nhit, va c(n) 1a chudi m
thr nhat. Chudi tin hiéu ddng bd hoa cuc b thit nhat duge giéi han trong phwong an nay
ctia sang ché, nho d6 nang cao kha ning thuc hién va kha ning hoat dong cua phuong dn
nay cla sang ché.

Theo céch thuc hién thir ba cia khia canh thir hai theo phuong an nay cua sang ché,
bude thuc hién, boi thiét bi nguoi dung, viée xtr Iy twong quan trén tin hiéu thu tha hai
dua vao chudi tin hiéu déng bd hoda cuc bo thir hai bao gém cac budce: thue hién, béi thiét
bi nguoi dung, viéc xtr Iy twong quan trén tin hiéu thu thir hai dya vao chudi tin hiéu
déng bd hoa cuc b thir hai, trong do chudi tin hiéu déng b0 hoa cuc bo thit hai 12 chudi
thu duoc dua vao chudi Gold thir nhat, chudi Gold tht nhét dugc tao ra dua vao chudi m
tha hai {f;(n)ln=0,1,2,...,N—1} va chudi m thtt ba {f,(n)In=0,1,2,..,N —1},
da thuc tao ctia chudi m thtr hai 1a g,(x) = XX b; - x!, va da thic tao ca chudi m thu
ba Ia ga(x) = YK, ¢ -x', trong d6 bx = 1,by = 1,cx = 1,¢o = 1, K 1 s6 nguyén

duong 16n hon hodc béng 1,va 0 <i<K; vachudi Gold thu nhét, chudi m thi hai, va

5
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chudi m tht ba dap tmg Ymp(®@) =1—2 g (), gnxm) = E((a +m+
k)modN) + f,((n + k)modN)) mod2,n=0,1,2,..,N—1,k=0,1,2,..,N—1,m =
0,1,2,..,N—1, trong d6 yy,(n) 12 chudi tin higu dong bd hoéa thir hai, gy, (n) la
chudi Gold thtr nhit, m 1a tri sé dich twong dbi giita chudi f;(n) va chudi f,(n), vak 1a
tri s6 dich vong. Chudi tin hiéu ddng bd hoéa cuc bo thir nhat duoc gidi han trong phuwong
an nay cua sang ché, nhd d6 nang cao kha ning thuc hién va kha ning hoat dong cta
phuong 4n ndy ciia sang ché.

Theo céach thuce hién tht t cia khia canh thir hai theo phwong 4n nay ctia séng ché,
chudi tin hidu ddng bo hoa cuc bd tht hai dap Gng yuy,(n) = Xl((n +m + k)modN) .
%, ((n +K)modN),x;(n) =1 -2 f,(n),x,(n)) =1-2-£,(n),n=0,1,--,N—- 1,k =
0,12,...N-1,m=0,1,2,..,N—1, trong d6 y,(n) 12 chubi tin hiéu dong bd hoa
cuc bd thi hai, f;(n) 12 chudi m tht hai, va f,(n) 1a chudi m thir ba. C6 thé duge hiéu
ring x,(n) =1—2-f,(n) va x,(n) =1—2-f,(n) dugc thay thé vao yn,(n) =
%, ((n 4+ m+k) modN) -x,((n+k) modN), tir d6 thdy ring yu(n) c6 thé ciing
duge  bitu difn &y =[1-2 -f;((n+m+KkmodN)]-[1—-2- f,((n +
k)rnodN)]. Dé don gian, m+k c6 thé duoc thé hién 1a ki, nghia 13, ki=m-+k. Trong truong
hop nay, ymi(n) c6 thé ciing duge bicu difn 1a yyu@) =[1-2 -f;((n+
k,)modN)] - [1 — 2 - f,((n + K)modN)], trong d6 n = 0,1,---,N—1, k 1a s6 nguyén
nhé hon hodc bang N-1, va ki 1a s& nguyén nhé hon hodc bing 2(N-1). Diédu kién khéc
ma c6 thé duoc dap ing bai tin hiéu dong bo hoa cuc bd thir hai duge dua ra trong
phuong an nay cua sang ché, nhd d6 1am tang cach thyuc hién clia phwong 4n ndy clia sang
ché.

Khia canh thr ba ciia mgt phuong 4n cia sang ché dé& xuit phuong phép giri tin
hiéu déng bd hoa. Phuong phap nay bao gém cac budc: tao ra, boi thiét bi mang, chubi
tin hiéu ddng bod hoa thir nhit va chudi tin hiéu ddng bd héa tht hai, trong d6 chudi tin
hiéu ddng bd hoa thu nhit 1a chudi thu dugc dwa vao chudi Gold thir nhat, chudi Gold thtr
nhét 14 chudi duge tao ra dua vao chudi m thi nhat va chudi m tha hai, chudi tin hiéu
d6ng bo hoa thi hai 1 chudi thu duge dwa vao chudi Gold thir hai, chudi Gold thw hai 1a
chudi duoc tao ra dua vao chudi m tht ba va chudi m thir tu, céc da thirc tao ctia chudi m
thir nhét va chudi m thu ba 13 giéng nhau, cc da thiic tao ctia chudi m thir hai va chudi m

thir tu 1a giéng nhau, tri sé dich twong dbi gifta chudi m thir nhét va chudi m tht hai 1a
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m,, tri s6 dich twong d6i gitta chudi m tht ba va chudi m th tw 1a m,, m; #
m, (modN), va chudi m thir nhat, chudi m thir hai, chudi m thtr ba, va chudi m thi tu déu
c6 do dai 12 N; 4nh xa, béi thiét bi mang, chudi tin hiéu déng bd hoa thir nhit 1én M bo
mang con trong don vi thoi gian thu nhét dé thu nhén tin hiéu déng bo hoéa thtr nhit, va
anh xa chudi tin hiéu d@)ng bd hoa thir hai 1én M bd mang con trong don vi thoi gian thir
hai @& thu nhén tin hiéu dong bo hoa thu hai, trong d6 M va N 1a céc s6 nguyén duong
16n hon 1; va gui, boi thiét bi mang, tin hiéu dong bd héa thir nhat va tin hiéu dong bd
hoa thir hai. Theo phwong 4n nay cuia sang ché, thiét bi mang tao ra chudi tin hiéu dong
bo hoa thir nhat va chudi tin hiéu ddng bd hoa thir hai c6 tri s6 twong quan nho, tirc 13,
chudi tin hiéu déng bo hoéa so cép va chudi tin hidu déng bo hoa thi cép, dé lam giam sy
turong quan chéo giita tin hiéu dong bd héa thir cép va tin hiéu dong bd héa so cip, nho

d6 lam giam nhi€u dugc tao ra cho tin hi€u dong bd hoa so cap bdai tin hi¢u déng b
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thir cAp trong 6 khac hoic trong 6 cuc bo.

Theo cach thuc hién thir nhat cta khia canh thir ba theo phwong 4n ndy cia sang
ché, chudi tin hiéu ddng bd héa thir nhét 1a chudi thu duge dwa vao chudi Gold thir nhét,
chudi Gold thir nhét 13 chudi dugc tao ra dwa vao chudi m thir nhit f;(n) va chudi m thtr
hai f,(n), chudi tin hiéu df)ng bo hoa thir hai 14 chudi thu dugc dua vao chudi Gold thi
hai, chudi Gold thtr hai duoc tao ra dwa vao chudi m thir ba f3(n) va chudi m thit tu
f,(n), va chudi Gold thtr nhét, chudi m th& nhit, va chudi m tht hai dép ung y,(n) =
12 gmi(), gmx(®) = (f((n + m + k)modN) + £,((n + k)modN)) mod2, trong
d6 V() 1a chudi tin hiéu ddng bd hoa thir nhét, gy, (n) 1a chudi Gold thir nhat, va
tri s6 dich twong dbi gitta chudi m thir nhit va chudi m thir hai 14 m,. Chudi Gold thir hai,
chudi m tht ba, va chudi m tha tu dip ng yp, (M) =1—2-gnr), gni) =
(f;((n + m + k)modN) + f,((n + k)modN)) mod2, trong d6 yy,x(n) chudi tin hiéu
ddng bd hoa tht hai, gy, (n) 1a chudi Gold thir hai, va tri s6 dich twong ddi giita chudi
m thir ba va chudi m tht tv 14 m,, trong 46 n=0,1,2,..,N—1,k=0,1,2,..,N—
1,m=0,1,2,..,N —1, va k 1a tri s dich vong. Céac da thirc tao ctia chudi m thir nhét va
chudi m thir ba 1a gidng nhau va 1a g, (x) = YK a;-x',ax = 1,a, = 1, cic da thuc tao
cta chudi m th hai va chudi m thr tu 1a giéng nhau va 1a g,(x) = YK b; - x!,bg =
1,b, = 1, va m, # m,(modN) duoc dap tng. Chudi tin hiéu dong bo hoéa thir nhat va
chudi tin hiéu dong bd hoa thir hai duge giéi han trong phuwong 4n nay cuia séang ché, nho
do6 nang cao kha nang thuc hién va kha nang hoat dong cila phuong dn nay cia sang ché.
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Theo cach thuc hién thir hai ctia khia canh thir ba theo phuong 4n nay cua sang ché,
chudi tin hiéu déng bd hoa thir nhit dip tng Yy x(n) = x;((n + m + k)modN) -
xz((n + k)modN),xl(n) =1-2-f(n),x,(n) =1-2-f,(n),n=0,1,---, N—1,k=
0,1,2,.,N—1,m=0,1,2,..,N—1, trong d6 y(n) 1a chudi tin hiéu ddng bd hoa
thir nhat, f,(n) 1a chudi m tha nhat, va f,(n) 1a chudi m tht hai. C6 thé dugc hidu ring
x,(0) =1—2-f,(n) va x,(n) =1—2-f,(n) duge thay thé vio yu,(n) =x,((n +
m + k) modN) -x,((n +k) modN), tir d6 thiy rang chudi tin hiéu déng bo hoa thir
nhit ynx(n) cé thé ciing duge bitu dién 1a yp(n) =[1-2-fi((n+m+
K)modN)] - [1 =2 - f,((n + k)modN)]. Dé don gian, m+k c6 thé dugc thé hién 1a ki,

thé cling dwge biéu difn 1a y,(n) =[1-2-f;((n+ky)modN)]-[1 -2 f,((n +
k)modN)] , trong d6 n=0,1,--,N—-1, k=0,1,2,..,N=1, va k;=
0,1,2,...,2(N — 1). Nghia 13, n 13 s6 nguyén nho hon hodc biang N-1, k 1a s6 nguyén
nhé hon hoac béng N-1, va kq 1a sb nguyén nho hon hodc béng 2(N-1). Diéu kién khac
ma c6 thé duoc dap Gmg béi tin hidu dong bd hoa thir nhit duge dua ra trong phuwong an
ndy cua sang ché, nho d6 1am ting cach thurc hién clia phuong 4n ndy cla sdng ché.

Khia canh thir tw clia mot phwong 4n cia sang ché dé xuét phuong phéap thu tin
hiéu ddng bd hoa. Phuong phéap nay bao gdm cac bude: thu, boi thiét bi ngudi dung, tin
hiéu thu thir nhit va tin hiéu thu tht hai; tao ra, boi thiét bi nguoi ding, cac chudi tin hidu
déng bd hoa cuc bd, trong do chudi tin hiéu déng bo hoa cuc bd bao g(‘A)m chudi tin hiéu
ddng bd hoa cuc bd thir nhit va chudi tin hiéu déng bd héa cuc bd thir hai, chudi tin higu
df”)ng bd héa cuc bod thtr nhét 1a chudi thu duge dya vao chudi Gold tha nhét, chudi Gold
thtr nhét 12 chudi dugc tao ra dwa vao chudi m thtr nhat va chudi m tht hai, chudi tin hiéu
déng bd hoa cuc bo thir hai 1a chudi thu duge dua vao chudi Gold thit hai, chudi Gold thw
hai 1a chudi duoc tao ra dwa vao chudi m thi ba va chudi m thir tu, céc da thirc tao cla
chudi m thr nhit va chudi m thir ba 1a giéng nhau, va cic da thirc tao ctia chudi m thir hai
va chudi m thir tu 12 giéng nhau, trong d6 tri s6 dich twong db6i gitta chudi m thir nhét va
chudi m tht hai 13 m;, tri s& dich twong dbi giita chudi m thtr ba va chudi m thir tw 1a
m,, m; # m,(modN), chudi m thir nhit, chudi m tht hai, chudi m tht ba, va chudi m
thir tu déu c6 do dai 1a N, va N 1a sd nguyén duong 16n hon 1; va xtr Iy, béi thiét bi ngudi
dung, tin hiéu thu thu nhét va tin hiéu thu tht hai dya vao chudi tin hiéu déng bd hoéa cuc
bd. Theo phuong an nay cua sang ché, thiét bi nguoi dung lan lwot xi ly tin hi€u thu tha
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nhAt va tin hiéu thu tht hai bang cach st dung chudi tin hiéu dong bo héa cuc bd thir nhat
va chubi tin hiéu déng bd hoa cuc bd thir hai duogc tao ra ma coé tri s6 tuong quan nho,
nghia 13, thiét bi ngudi dimg 1an luot xir ly tin hidu thu thir nhit va tin hiéu thu tht hai
béng cach str dung chudi tin hiéu déng bo hoa so cép cuc bd va chudi tin hiéu déng bo
hoa tht clp cuc bd, dé lam giam xac sudt phét hién sai tin hiéu ddng bd héa thir cip cuc
b6 va tin hiéu déng bo hoa so cép cuc bd, nho d6 nang cao hiu suét phat hién tin hiéu
thu thit nhat va tin hiéu thu tht hai.

Theo cach thuc hién thir nhit cua khia canh tht tu theo phurong 4n nay ctia sang
ché, chudi tin hiéu ddng bd hoa cuc bd thir nhit 14 chudi thu dugc dwa vao chudi Gold thi
nhét, chudi Gold tht nhat 1a chudi duoc tao ra dua vao chudi m thir nhit f;(n) va chudi
m thir hai f,(n), chudi tin hiéu déng bd hoéa cuc bd thi hai 1a chudi thu dugc dua vao
chudi Gold tht hai, chudi Gold thit hai ia chudi duogc tao ra dwa vao chudi m thi ba
f;(n) va chudim tht tu f,(n), va chudi Gold thit nhét, chudi m thir nhét, va chudi m thi
hai  dép g Y@ =1-2-gni), gmxm = (@ +m+ k)modN) +
f,((n + k)modN)) mod2, trong d6 gpmx(n) 1a chudi Gold thi nhat, yy,x(n) 1a chudi
tin hiéu déng b hoa thir nhat, va tri sé dich trong dbi gitta chubi m thir nhat va chudi m
thtr hai 1a m;. Chudi Gold th@ hai, chudi m thit ba, va chudi m thtr tw dép tng
V(@ =1=2-gp1(n),gni(m) = (f((n+m+ kK)modN) + f,((n +
k)modN)) mod2, trong d6 y,,(n) la chudi tin hiéu dong bo hoa thir hai, gg,,(n) 1a
chudi Gold thi hai, va tri s6 dich twong dbi gitta chudi m thir ba va chudi m thir tu 1a m,,
trong d6 n=0,1,2,..,N-1,k=0,1,2,..,N-1,m=0,1,2,..,N—1, va k Ia tri s6
dich vong. Céc da thirc tao cia chudi m thir nhit va chudi m thi ba la gidng nhau va la
g.(x) =YK a;-x!,ag = 1,a, = 1, céc da thic tao cua chudi m th hai va chudi m tht
tu 1a gidng nhau va 13 g,(x) = YXb; - x!,bg = 1,by = 1, va m; # m,(modN) dugc
dép Gmg. Chudi tin hiéu dong bd hoa cuc bo thir nhit va chudi tin hiéu déng bo héa cuc
bo thir hai dugc giéi han trong phuong 4n nay cia sang ché, nhd d6 nang cao kha ning
thuc hién va kha néng hoat dong cia phuong an nay cua sang ché.

Theo céch thuc hién tht hai ctia khia canh thi tu theo phurong 4n nay ctia sang ché,
chudi tin hiéu ddng bd héa cuc bod thir nhat dap ting Vmx(m) = Xl((l‘l +m+ k)modN) .
XZ((D + k)modN),xl(n) =1-2-fi(n),x,(n)=1-2-f,(n),n=0,1,--- N=1,k =
0,1,2,..,N—1,m=0,1,2,..,N — 1, trong d6 V,,,(n) 12 chudi tin hi¢u dong bd héa



53479 10/69

cuc bo thir nhéat, f;(n) 1a chudi m thi nhit, va f,(n) 1a chudi m thir hai. C6 thé duoc
hidu ring x,(n)=1-2-f,(n) va x,(n) =1-2-f,(n) dugc thay thé vio
Ymxk(@) = x;((n + m + k) modN) -x,((n+k) modN), tir d6 thdy rang chudi tin hiéu
ddng bd héa cuc bd thi nhét y,,(n) co thé ciing duge bicu dién 12y (n) =[1—2-
f; (0 + m + k)modN)] - [1 — 2 - f,((n + k)modN)]. Dé don gian, m+k c6 thé dugc thé
hién 1a ki, nghia 13, ki=m+k. Trong trudng hop nay, chudi tin hiéu déng bo héa cuc bod
thtt nhit yn.(n) c6 thé ciing dugc biéu dién 13 yp(n) =[1-2-f;((n+
k;)modN)]-[1 -2 f,((n + kkmodN)] , trong d6 n=0,1,---,N—-1 , k=
0,1,2,..,N—1, va k; =0,1,2,...,2(N — 1). Nghia 13, n 12 s6 nguyén nhé hon hoic
bang N—1, k 12 sé nguyén nho hon hoic bang N-1, va k; 14 s6 nguyén nhé hon hoic bang
2(N-1). Diéu kién khac ma c6 thé dugc dap tng boi tin hiéu dong bd héa cuc bo thir nhat
duge dua ra trong phuong 4n ndy cua sang ché, nhd d6 1am ting cich thuc hién cla
phwong 4n nay cia sang ché.

Khia canh thir ndm cia mot phuong an cia sang ché dé xuat phwong phép g tin
hiéu déng bd héa. Phuong phap nay bao gém cac budce: tao ra, boi thiét bi mang, chudi
tin hiéu dong bd hoa thtr nht va chudi tin hiéu dong bd hoéa thtr hai, trong d6 chudi tin
hiéu d@)ng b6 hoéa tht hai 13 chudi thu dugc dya vao chudi m tha nhit va chudi m thit hai,
tri s6 dich tuong dbi gitta chudi m thir nhét va chudi m thi hai 12 m, tri s6 dich vong 1a p,
khoéng tri s ctia p khong bao gdm tri sd dich vong k twong quan manh véi chudi tin hi¢u
ddng bd hoa thtr nhét, va chudi m thi nhit va chudi m thir hai déu c6 do dai 1a N; anh xa,
boi thiét bi mang, chudi tin hiéu df‘)ng bd hoa thir nhat 1én M bd mang con trong don vi
thoi gian tht nhit dé thu nhén tin hiéu ddng bd hoa thir nhit, va anh xa chudi tin hidu
ddng bd hoéa thi hai 1én M bd mang con trong don vi thoi gian thir hai dé thu nhan tin
hiéu d6ng bd hoa thir hai, trong d6 M va N 1a cac sb nguyén dwong 16n hon 1; va gti, béi
thiét bi mang, tin hiéu déng bo hoa thir nhat va tin hiéu déng bd hoa thr hai. Theo
phuong 4n nay ciia sang ché, thiét bi mang tao ra chudi tin higu dbng bo hoa thir nhit va
chudi tin hiéu déng bd hoéa tht hai c6 tri sb tuong quan nho, tic la, chudi tin hiéu déng
bd héa so cip va chudi tin hiéu ddng bd hoa thir cip, dé lam giam su twong quan chéo
giita tin hiéu dong bd hoéa thir cép va tin hiéu déng b0 hoa so cép, nhd d6 1am giam nhiéu
duoc tao ra cho tin hiéu d@)ng bo hoa so cép béi tin hiéu déng bo hoa thu cép trong 6 khéc
hodc trong 6 cuc bo.

Theo céch thuc hién thi nhat cta khia canh thir nim theo phuong 4n nay cua sang
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ché, chudi tin hiéu ddng bd héa thir hai c6 thé 1 chudi Gold, va chudi Gold 13 chudi dwgc
tao ra dwa vao chudi m thi nhat f;(n) va chudi m th hai f,(n), va dép tmg yp,, (n) =
1-2 gnr®),gnxn) = (fl((n +m + k)modN) + fz((n + k)modN)) mod2,n =
0,1,2,.,N—-1,k=0,1,2,..,N—1,m=0,1,2,..,N — 1, trong d6 y(n) la chubi
tin hiéu dong bo hoa thir hai, g, (n) 1a chudi Gold, va f;(n) va f,(n) la cac chudi m.
Chudi tin hiéu ddng bd hoa thir hai dwoc gidi han theo phurong 4n nay ctia sang ché, nhd
d6 nang cao kha nang thuc hién va kha néng hoat dong cia phuong 4n nay cia sang ché.

Khia canh thir sdu ciia mot phuong an ciia sang ché dé xuat phwong phap thu tin
hiéu ddng bd héa. Phuong phéap nay bao gdm cac budc: thu, béi thiét bi nguoi dung, tin
hiéu thu tht nhit va tin hi¢u thu tht hai; tao ra, béi thiét bi ngudi ding, cac chudi tin hiéu
déng bd hoa cuc b, trong dé céac chudi tin hiéu déng bo hoa cuc bo bao gém chudi tin
hiéu ddng bd hoa cuc b thir nhit va chudi tin hiéu dong bd hoa cuc bd thit hai, chudi tin
hi¢u ddng bd hoa cuc bo thir hai 1a chudi thu dugc dwa vao chudi m thir nhat va chudi m
thtr hai, tri s6 dich twong dbi giira chudi m thir nhit va chudi m thtr hai 1a m, tri sé dich
vong 1a p, khoang tri sb cia p khong bao gom tri sé dich vong k twong quan manh véi
chudi tin hiéu ddng bd hoa thir nhét, chudi m thir nht va chudi m thtr hai déu c6 do dai 1a
N, va N 1a sé nguyén dwong 16n hon 1; va xir 1y, boi thiét bi ngudi ding, tin hiéu thu thi
nhét va tin hiéu thu tht hai dua vao chudi tin hiéu déng bd hoéa cuc bd. Theo phurong 4n
nay cta sang ché, thiét bi nguoi ding 1n lugt xi 1y tin hiéu thu thir nhat va tin hiéu thu
thir hai bang cach st dung chudi tin hiéu dong bd héa cuc bd thir nhat va chudi tin hiéu
déng bo hoa cuc bd thr hai dugc tao ra ma co tri sb tuong quan nho, nghia 1a, thiét bi
ngudi ding 14n luot xit 1y tin hiéu thu thir nhét va tin hiéu thu thit hai bang cach sit dung
chudi tin hiéu déng bo hoa so cép cuc bd va chudi tin hidu df‘)ng bo hoa thi cép cuc bo,
dé 1am giam xéc sut phét hién sai tin hiéu ddng bo hoa thir cap cuc bo va tin hidu dong
bo hoa so cép cuc by, nho d6 nang cao hiéu suit phat hién tin hiéu thu tht nhét va tin
hiéu thu thir hai.

Theo céach thue hién thi nhit ciia khia canh tht sau theo phuong 4n nay clia séng
ché, chudi tin hiéu ddng bd héa cuc bo thir hai c6 thé 1 chudi Gold, va chudi Gold dugc
tao ra duya vao chudi m thtt nhét f;(n) va chudi m tht hai f,(n), va dap ing yy,(n) =
1—2-gnr(),gmx(m) = (f;((n + m + k)modN) + £,((n + k)modN)) mod2,n =
0,12..,N-1,k=0,1,2,..,N-1,m=0,1,2,..,N— 1, trong d6 yyx(n) 1a chudi
tin hiéu dong bd hoéa cuc b thir hai, gmk(n) 1a chudi Gold, va f;(n) va f,(n) la cac
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chudi m. Chudi tin hiéu déng bd héa cuc bd thi hai duge gisi han trong phwong 4n nay
clia sang ché, nho' d6 nang cao kha nang thuc hién va kha ning hoat dong ctia phuong an
nay cia sang ché.

Khia canh thir bay cia mot phuong an ciia sang ché dé xuét thiét bi mang. Thiét bi
mang bao gém: bd phén tao, bd phan anh xa va b phan gui. BO phan tao duoc tao cAu
hinh d8 tao ra chudi tin hiéu déng bd héa thir nhat va chudi tin hiéu dong bd héa thit hai.
Chudi tin hidu ddng bd hoa thir nhit 13 chudi thu duoc dwa vao chudi m thir nhit. Chudi
tin hidu dong bd hoa thi hai 1a chudi thu duge dya vao chudi Gold tht nhét. Chudi Gold
thtr nhat duge tao ra dwa vao chudi m tht hai va chudi m tha ba. Pa thirc tao ctia chudi m
thtr nhét giéng nhu da thirc tao ciia chudi m thtr hai. Chudi m thir nhat, chudi m thir hai,

va chudi m thir ba déu c6 do dai 1a N. B phan 4nh xa duge tao cAu hinh dé 4nh xa chudi
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nhan tin hiéu ddng bo hoa thir nhit, va anh xa chudi tin hiéu dong bo héa thir hai 1én M
bd mang con trong don vi thoi gian thir hai dé thu nhén tin hiéu déng bo hoa thir hai,
trong d6 M va N 1a cic sd nguyén duong 16n hon 1. Bo phéan giri duge tao céu hinh dé
giri tin hiéu ddng bd hoa thir nhét va tin hidu dong bd hoa thir hai. Theo phuong 4n nay
cua sang ché, thiét bi mang tao ra chudi tin hiéu ddng bo hoa thir nhat va chudi tin hiéu
déng bd hoa thir hai ma co tri sb twong quan nho, tac 1a, chudi tin hiéu d@)ng b0 hoa so
cép va chudi tin hidu dong bd héa thi cdp, dé 1am giam su twong quan chéo gifta tin hidu
déng b6 hoa thi cép va tin hiéu déng bo hoa so cép, nho do6 lam giam nhiéu duoc tao ra
cho tin hiéu ddng bd hoa so cip béi tin hiéu ddng bd héa thir cp trong 6 khéc hoic trong
0 cuc bd.

Theo cach thuc hién thit nhat cia khia canh thit bay theo phuong 4n ndy cla sang
ché, chudi tin hiéu dong bd hoa thi nhét 13 chudi thu duoc dwa vao chudi m thir nhét, va
da thitc tao ciia chudi m th nhit {c(n)jn=10,1,2,..,N—1} 1a g,(x) = XK a; " x!,
trong d6 ag = 1,a, = 1, K 14 sd nguyén duong 16n hon hoic bing 1, va 0 <i< K
Chudi tin hiéu ddng bd hoa thir nhit va chudi m thi nhit dap ung s(n) =1—2-
c(n),n=0,1,2,..,N—1,¢((n + KhmodN) = (T a; - c¢((n + i)modN) +
c(n))mod2, n=0,1,2,..,N—K—1, trong d6 s(n) 1a chudi tin hiéu ddng bo hoa thir
nhit, va c(n) 1a chudi m tha nhat. Chudi tin hiéu ddng bd hoa thir nhit dugc giGi han
trong phuong an nay cia sang ché, nhd d6 nang cao kha niang thuc hién va kha ning hoat

dong cua phuong an nay cua sang ché.
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Theo cach thuc hién thir hai cia khia canh thit bdy theo phuong 4n nay cua sang
ché, chudi tin hiéu ddng bo hoa thir hai 14 chudi thu duoc dya vao chudi Gold thir nhét,
chudi Gold th&r nhit duge tao ra dua vao chudi m tht hai {f;(n)[n=10,1,2,...,N -1}
va chudi m tht ba {f,(n)|n =0,1,2,...,N — 1}. Pa thic tao cia chudi m thir hai Ia
g, (x) = YK b; - x|, va da thirc tao ctia chudi m thir ba 1a g5 (%) = YK, ¢ - x!, trong d6
bg =1,by =1,cx = 1,¢o = 1, K 12 s6 nguyén duong 16n hon hodc bang 1,va 0 <i <
K. Chudi Gold thir nhét, chudi m thir hai, va chudi m thit ba dap tmg y,(n) =1—2-
Zmx(), gmx(m) = (F((n + m + k)modN) + £, ((n + k)modN)) mod2,n =
0,1,2,..,N-1,k=0,1,2,..,N-1,m=0,1,2,..,N—1, trong d6 yyx(n) 1a chudi
tin hiéu ddng b hoa thir hai, gy, ,(n) 1a chudi Gold thi nhat, m 14 tri s6 dich twong déi
gitta chudi f;(n) va chudi f,(n), va k 14 tri s6 dich vong. Chudi tin hiéu déng bo hoa
thir hai dugc gioi han trong phuong 4n nay ctia sang ché, nhd d6 nang cao kha ning thuc
hién va kha ning hoat dong ctia phwong 4n nay cia sang ché.

Theo cach thuc hién thtr ba ctia khia canh thtr bdy theo phwong an nay cua sang
ché, chudi tin hiéu dong bd héa thu hai dép tGng Ymk(n) = Xl((n +m+ k)modN) .
%,((n +k)modN),x;(n) =1 -2 f;(n),x,(n) =1—-2-f,(n),n=0,1,-+,N—- Lk =
0,12,..,N-1,m=0,1,2,..,N—1, trong d6 y,x(n) 1a chudi tin hiéu dong bd héa
tht hai, f;(n) 1a chudi m the hai, va f,(n) 1a chudi m thit ba. C6 thé duge hiéu ring
x,(n) =1—-2-f,(n) va x,(n) =1—2-f,(n) dugc thay thé vao yy,(n) =x;((n+
m 4+ k) modN) - x,((n+k) modN), tir 6 thdy rang chudi tin hi¢u ddng bd héa thir
hai yp(n) c6 thé ciing dugc bicu dién 12y, (n) = [1—2 - f;((n + m + k)modN)] -
[1—2-f,((n+kmodN)]. Pé don gian, m+k c6 thé dugc thé hién la ki, nghia la,
ki=m+k. Trong truong hop nay, chudi tin hiéu dong bd héa tht hai yy, (n) c6 thé ciing
duge biéu dién 1a yp(n) = [1— 2 f,((n + ky)modN)] - [1 — 2 - f,((n + K)modN)],
trong 6 n=20,1,---,N—1, k=0,1,2,...,N—1, va k;, =0,1,2,...,2(N — 1). Nghia
14, n 14 s6 nguyén nhé hon hoic bang N—-1, k 1a s6 nguyén nhé hon hoic bang N-1, va ki
1a s6 nguyén nh6 hon hodc bang 2(N-1). Piéu kién khéc c6 thé dugc dap ung bai tin hiéu
ddng bod hoa thi hai dwoc dua ra trong phuong 4n nay clia sang ché, nho d6 lam tang
cach thuc hién ctia phuong n nay ciia sang ché.

Khia canh thtr tdm cia mot phuong an cia sang ché dé xut thiét bi nguoi dung.

Thiét bi ngudi ding bao gém: bd phén thu, dugc tao cAu hinh dé thu tin hiéu thu thir nhét
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va tin hi€u thu thi hai. B§ phén tao, duoc tao cAu hinh dé tao ra cac chubdi tin hiéu déng
bd hoa cuc bg, trong dé cac chudi tin hiéu déng bo hoa cuc bd bao g61n chudi tin hiéu
ddng bd hoa cuc bo thir nhét va chudi tin hiéu déng bd héa cuc bo thir hai. Chudi tin hi¢u
déng bo hoa cuc b thir nhét 13 chudi thu duoc dwa vao chudi m thi nhét, chudi tin hiéu
ddng bd hoa cuc b thir hai 1a chudi thu duge dwa vao chudi Gold tht nhat, chudi Gold
thtr nhat duogc tao ra dwa vao chudi m thir hai va chudi m thit ba. Pa thitc tao ctia chudi m
thir nhat giéng nhu da thirc tao ciia chudi m thir hai, va chudi m thir nhét, chudi m thit hai,
va chudi m tht ba déu c6 do dai 1a N, trong d6 N 1a s6 nguyén dwong 16n hon 1; va bo
phan xir Iy, duoc tao cAu hinh dé xir Iy tin hiéu thu thir nhit va tin hiéu thu th hai dva
vao chudi tin hiéu déng bo hoa cuc bd. Theo phurong 4n ndy clia sang ché, thiét bi nguoi
ding 14n Iwot xi 1y tin hiéu thu tht nhit va tin hiéu thu tht hai bang cach sir dung chudi

has hat &
v nai Gugc

>

tin hiéu déng bd hoa cuc bd thur nhit va chudi tin hiéu déng bd héa cuc b
tao ra c6 tri sb tuong quan nhoé, nghia 1a, thiét bi nguoi dung lan luot xu ly tin hiéu thu
thtr nhat va tin hiéu thu thtr hai bing cach sit dung chudi tin hidu déng b héa so cap cuc
b0 va chudi tin hiéu d@)ng bo hoa thir cép cuc bo, dé lam giam x4c suét phat hién sai tin
hiéu déng bd hoa thi cép cuc bd va tin hiéu déng bo hoéa so cép cuc by, nho dé nang cao
hiéu suét phat hién tin hiéu thu thir nhit va tin hiéu thu thir hai.

Theo cach thuc hién thir nhit cta khia canh tha tim theo phwong 4n nay clia sdng
ché, bd phan xur Iy bao gbdm: bd phan con xir 1y thi nhét, dugc tao cdu hinh dé thuc hién
viée xir Iy twong quan trén tin hiéu thu thtr nhat dwa vao chudi tin hiéu ddng bo hoa cuc
bd thtr nhét; va bd phan con xir 1y thir hai, dwoc tao cau hinh dé thuc hién viée xt 1y
twong quan trén tin hi€u thu thir hai dwa vao chudi tin hiéu déng bd hoa cuc bd thir hai.
Quy trinh x1t 1y tin hiéu thu th nhét va tin hiéu thu tht hai duoc tinh chinh theo phuong
4n nay cua sang ché, nho d6 hoan thanh cac buéc theo phwong 4n nay ciia sang ché.

Theo céach thuc hién thir hai cda khia canh thtt tim theo phuong 4n nay cua sang
ché, bd phan con xir Iy thir nhét dwoc tao ciu hinh cu thé dé thyc hién viée xir Iy twong
quan trén tin hiéu thu tht nhat dua vao chudi tin hiéu ddng bd héa cuc bd thir nhat. Chudi
tin hiéu ddng bd hoa cuc bd thir nhat 1a chudi thu dugc dya vao chudi m thit nhat, va da
thire tao ctia chudi m thir nhit {c(n)|ln=0,1,2,..,N=1} 1a g,(x) = ¥¥,a; - %!, trong
d6 ag = 1,a, = 1, K 1a s6 nguyén duong 16n hon hodc bang 1, va 0 < i < K. Chudi tin
hiéu ddng bd hoa cuc bd thir nhat va chudi m thir nhit dap tmg s(n) =1—2-c(n),n =
0,1,2,..,N—=1,c((n+K)modN) = (XK' a; - ¢((n + )modN) + c(n))mod2 , n=
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0,1,2,..,N—K~—1, trong d6 s(n) 1a chudi tin hiéu dong bd héa cuc bd thi nhét, va
c(n) 12 chudi m thir nhat. Chudi tin hiéu ddng bd hoa cuc bd thir nhit dwoc gidi han
trong phwong an ndy ctia sang ché, nh& d6 nang cao kha ning thuc hién va kha ning hoat
dong ctia phuong 4n nay cua sang ché.

Theo cach thuc hién thir ba ctia khia canh thir tdm theo phuong 4n nay cua sang
ché, bd phan con xtt 1y tht hai duoc tao cu hinh cu thé dé thuc hién viéc xir Iy tuong
quan trén tin hiéu thu tht hai dya vao chudi tin hiéu déng bd hoa cuc bo tht hai. Chudi
tin hiéu déng b0 héa cuc bd thi hai 13 chudi thu duogc duya vao chudi Gold thi nhét, chudi
Gold thtr nhit dugc tao ra dwa vao chudi m tha hai {f;(n)ln=0,1,2,..,N—1} va
chudi m tht ba {f,(n)ln=0,1,2,..,N—1}, da thic tao cia chudi m th hai la

g,(x) = YK b, - x!, va da thiic tao ciia chudi m tht ba 1a g;(x) = Xic,¢; - X', trong do

IA

bg =1,by =1,cx = 1,¢, = 1, K 12 56 nguyén duong I6n hon hoic bang 1, va 0 < i
K. Chudi Gold thtr nhit, chudi m thr hai, va chudi m tht ba dap tmg y,(n) =1—2-
gmx(M), gmk (M) = (£, ((n + m + k)modN) + f,((n + k)modN)) mod2,n =
0,12,..,N-1,k=0,1,2,..,N—-1,m=0,1,2,..,N—1, trong d6 yn,(n) 1a chudi
tin hiéu dong b hoa thir hai, gm(n) 1a chudi Gold thir nhat, m 1 tri s dich twong d6i
gitta chudi f;(n) va chudi f,(n), va k 1a tri s§ dich vong. Chudi tin hiéu dong b hoa
cuc bd thir nhit duoc giéi han trong phuong 4n ndy ciia sing ché, nho d6 nang cao kha
nang thuc hién va kha nang hoat dong cia phuong 4n nay cua sang ché.

Theo céach thuc hién thir tw cia khia canh thir tdm theo phuong 4n nay cua sang
ché, chudi tin hiéu ddng bd hoéa cuc by thi hai dap tng ymi(n) =x,((n+m+
k)modN) -xz((n + k)modN),xl(n) =1-2-f,(n),x,(n)=1-2-f,(n),n =
0,1,-,N—1,k=0,1,2,..,N—1,m =0,1,2,..,N — 1, trong d6 yp,(n) 1a chudi tin
hiéu ddng bd héa cuc bod thir hai, f;(n) 1a chudi m thir hai, va f,(n) 1a chudi m thi ba.
C6 thé duoc hidu ring x,(n) =1 —2-f,(n) va x,(n) =1 —2-f,(n) dugc thay thé
vao Yy () =x;((n + m+k) modN) -x,((n+ k) modN), tir do thiy rang chudi tin
hiéu dong bd hoa cuc bo thit hai yp,(n) c6 thé cling duge biéu dién 12y, (n) = [1 —
2+ f,((n+m+kmodN)] - [1 — 2 f,((n + k)modN)]. Dé don gidn, m+k c6 thé dugc
thé hién 1a ki, nghia 1a, ki=m+k. Trong truong hop nay, chudi tin hiéu déng bo hoa cuc
bo tha hai ynx(n) c6 thé ciing dugc bidu dién 1a ypu@) =[1-2-f((n+
k,)modN)]-[1 -2 f,((n + K)modN)] , trong d n=0,1,--,N-1 , k=
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0,1,2,..,N—1, va k; =0,1,2,...,2(N — 1). Nghia 13, n 12 s6 nguyén nho hon hoic
bang N-1, k 12 s& nguyén nhé hon hodc bang N-1, va k; 1 s6 nguyén nhé hon hoac bang
2(N-1). Piéu kién khéc c6 thé dugc dép tmg béi tin hidu dong bd hoa cuc bo thir hai
dwoc dua ra trong phuong 4n nay cua sang ché, nhd d6 lam ting cach thuc hién ctia
phuong an nay cla sang ché.

Khia canh th&r chin cia mot phuong 4n cia sang ché dé xut thiét bi mang. Thiét
bi mang bao gf)m: bd phén tao, dugc tao cAu hinh dé tao ra chudi tin hiéu déng bd hoda
thir nhét va chudi tin hiéu ddng bd héa thir hai, trong d6 chudi tin hiéu dong bd héa thir
nhit 1a chudi thu duge dua vao chudi Gold thir nhat, chudi Gold thir nhat la chudi dugc
tao ra dua vao chudi m thir nhit va chudi m th hai, chudi tin hiéu déng bd héa thir hai 14
chudi thu duoc dua vao chudi Gold thi hai, chudi Gold thi hai 13 chudi dugc tao ra dua
vao chudi m thi ba va chudi m thit tw, cac da thirc tao ctia chudi m thir nhit va chudi m
thir ba 1a gidng nhau, cac da thtrc tao ctia chudi m thir hai va chudi m thi tw 14 gidéng nhau,
tri sb dich twong dbi giita chudi m thir nhat va chudi m tht hai 13 m,, tri sé dich twong
dbi gifta chudi m thir ba va chudi m tha tr 13 m,, m; # m,(modN), va chudi m thi
nhét, chudi m tht hai, chudi m thit ba, va chudi m thir tw déu c6 do dai 1a N; bd phan anh
xa, duoc tao cAu hinh d&: anh xa chudi tin hiéu déng bd hoa thir nhat 1én M bo mang con
trong don vi thoi gian thir nhat dé thu nhan tin hiéu dong bo héa thir nhat, va anh xa
chudi tin hiéu ddng bd hoa thir hai 1én M bd mang con trong don vi thoi gian th hai dé
thu nhén tin hiéu ddng bd hoa th hai, trong d6 M va N 1a cac sé nguyén dwong 16n hon 1;
va bd phan giri, dugc tao cdu hinh dé giri tin hiéu dong b héa thir nhit va tin hi¢u dong
bo hoa tht hai. Theo phuong 4n nay cua sang ché, thiét bi mang tao ra chudi tin hiéu
dbng bod hoa thir nhit va chudi tin hiéu dong bd hoa thir hai c6 tri s6 trong quan nho, tirc
1a, chudi tin hiéu dong bd hoa so clp va chudi tin hiéu dong bo hoa thir clp, dé lam giam
su tuong quan chéo gifra tin hidu ddng bd héa thir cap va tin hiéu dong bd hoa so cép,
nho d6 lam giam nhifu duoc tao ra cho tin hiéu ddng bd héa so cap béi tin hiéu dong b
hoéa thit cap trong 6 khac hodc trong 6 cuc bd.

Theo céch thyc hién thi nhét cta khia canh tht chin theo phwong 4n nay ctia sang
ché, chudi tin hiéu ddng bd héa thir nhét 1 chudi thu duoc dua vao chudi Gold thi nhat,
chudi Gold th&r nhat dugc tao ra dwa vao chudi m thi nhét f;(n) va chudi m thi hai
f,(n), chudi tin hiéu déng bo hoa thir hai 1a chudi thu dwgc dwa vao chudi Gold thit hai,

chubi Gold thtr hai 14 chubi duoc tao ra dwa vao chudi m thit ba fz(n) va chudi m thir tu
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f,(n), va chudi Gold thir nht, chudi m thir nhit, va chudi m tht hai dap tng y,(n) =
1-2 gmx(), gnx(m) = (f((n+ m + kmodN) + £,((n + k)modN)) mod2, trong
d6 ymx(n) la chudi tin hiéu ddng bd hoa thir nhét, g, (n) la chudi Gold thtr nhat, va
tri s6 dich twong dbi gitta chudi m thir nhat va chudi m thi hai 1a m;. Chudi Gold tht hai,
chudi m thir ba, va chudi m tha tu dép Gng yn(m) =1—2-gyxM),gnxMm) =
(f;((n + m + K)modN) + f,((n + k)modN)) mod2, trong d6 gy x(n) 1a chudi Gold
thir hai, va tri sd dich twong d6i giita chudi m thi ba va chudi m thit tw 14 m,, trong d6
n=012,..,.N-1,k=01,2,..,.N—=1,m=0,1,2,...,N— 1, vaklatri sb dich vong.
Céc da thic tao ctia chudi m thi nhét va chudi m tht ba 13 giéng nhau va 1a g;(x) =

Ko,ai-x',ag = 1,3, = 1, cac da thirc tao ctia chudi m tht hai va chudi m tht tu Ia
gidng nhau va 13 g,(x) = YK b; - x',bx = 1,by = 1, va m; # m,(modN) dugc dap
tng. Chudi tin hiéu ddng bd hoa thir nhat va chudi tin hidu dong bd héa thit hai dugc gisi
han trong phwong 4n nay ctia sang ché, nhd d6 nang cao kha ning thuc hién va kha nang
hoat dong ciia phuong 4n nay ciia sing ché.

Theo cach thuc hién thir hai ctia khia canh thir chin theo phuvong 4n nay cua sang
ché, chudi tin hiéu dong bd héa thir nhét dap tng ym,(n) = x;((n + m + k)modN) -
XZ((H + k)modN),xl(n) =1-2-f,(n),x,(n)=1-2-f,(n),n=20,1,---, N—1,k =
0,1,2,..,N—1,m=0,1,2,..,N — 1, trong d6 yp,(n) 1a chudi tin hi¢u dong bd hoa
tht nhat, f,;(n) 1a chudi m the nhét, va f,(n) 13 chudi m thir hai. C6 thé dwoc hiéu rang
x,(n) =1-2-f,(n) va x,(n) =1—2-f,(n) dugc thay thé vao y(n) =x,((n+
m + k) modN) -x,((n +k) modN), tir d6 thdy ring chudi tin hiéu dong bo héa thir
nhit ynx(n) c6 thé cling dugc bicu dién 1a yu @) =[1-2-f;(n+m+
K)modN)] - [1 — 2 - f,((n + k)modN)]. D& don gian, m+k c6 thé dugc thé hién 1a ki,
nghia 13, ki=m+k. Trong truong hop nay, chudi tin hiéu déng bd hoa thir nhit y,\ (n) co
thé ciing dugc bidu didn 13 yu(n) =[1—2-f((n+ky)modN)] - [1—2-f,((n+
k)modN)] , trong d6 n=0,1,--,N—-1, k=012,..,N=-1, va k3 =
0,1,2,...,2(N — 1). Nghia 13, n 14 s6 nguyén nho hon hoic bang N-1, k 1a sé nguyén
nho hon hodc bang N-1, va ki 1a s6 nguyén nho hon hodc bang 2(N-1). Diéu kién khac
c6 thé duoc dap tmg boi tin hiéu dong bd hoa thir nhat duge dua ra trong phuong an nay
ctia sang ché, nho d6 lam tang cach thuc hién clia phurong 4n nay cua sang ché.

Khia canh thitr mudi cia mot phuong an ciia sang ché dé xuét thiét bi ngudi ding.
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Thiét bi nguoi ding bao gdm: bd phan thu, dwoc tao cdu hinh dé thu tin hiéu thu thir nhat
va tin hiéu thu tht hai; bd phén tao, dugce tao cAu hinh dé tao ra cac chudi tin hiéu dff)ng
bd hoa cuc bo, trong d6 cac chudi tin hidu déng bd héa cuc bd bao gém chudi tin hiéu
ddng bd héa cuc bd thir nhat va chudi tin hiéu dong bo hoéa cuc bd thir hai, chudi tin hi¢u
ddng bd hoa cuc bd thir nhat 13 chudi thu duge dua vao chudi Gold thir nhét, chudi Gold
thtr nhét 13 chudi duge tao ra dua vao chudi m thit nhét va chudi m th hai, chudi tin hiéu
ddng bd hoa cuc bd tht hai 1a chudi thu duoc dya vao chudi Gold thit hai, chudi Gold thir
hai 12 chudi duge tao ra dua vao chudi m thi ba va chudi m tha tu, cac da thirc tao cla
chudi m thtr nhat va chudi m thit ba 1a giéng nhau, va cac da thitc tao ctia chudi m tht hai
va chudi m tht tu 12 giéng nhau, trong d6 tri sb dich twong dbi gitta chudi m thir nhit va
chudi m tht hai 14 m,, tri s§ dich twong ddi giita chudi m thir ba va chudi m tht tu 1a

nn

i M

(@)1

m,, m,; # m,(modN), chudi m thir nhét, chudi m thit hai, chudi m thir ba, va chu
thir tr déu ¢6 do dai 1a N, va N 1a s6 nguyén duong 16n hon 1; va bd phén xit 1y, duge tao
céu hinh d& xt 1y tin hiéu thu thi nhét va tin hiéu thu thi hai dya vao chudi tin hiéu dong
bo hoa cuc bd. Theo phuong 4n ndy cla sang ché, thiét bi nguoi ding lan lugt xr 1y tin
hiéu thu thr nhat va tin hiéu thu th hai bing cach st dung chudi tin hiéu dong bd hoa
cuc bo thtr nhét va chudi tin hiéu déng bd hoda cuc bd thiyr hai dugce tao ra co tri sb trong
quan nho, nghia 1, thiét bi ngudi ding 1an lwot xt Iy tin hiéu thu thi nhit va tin hi¢u thu
thtr hai béng cach st dung chudi tin hiéu déng bd hoéa so cép cuc bo va chudi tin hiéu
df”)ng bd hoa thir cép cuc bo, dé lam giam Xxac suét phéat hién sai tin hiéu déng bo hoa thir
cép cuc b va tin hiéu déng bd hoa so cép cuc bo, nho d6 nang cao hiéu suét phét hién tin
hiéu thu thtt nhét va tin hiéu thu tht hai.

Theo cach thuc hién thir nhat cta khia canh thr muoi theo phuong 4n nay cia
sang ché, chudi tin hiéu dong bd hoa cuc bd thir nhit 1 chudi thu duge dya vao chudi
Gold tht nhét, chudi Gold tht nhit duoc tao ra dua vao chudi m thu nhat f;(n) va chudi
m thtr hai f,(n), chudi tin hiéu déng bo hoa cuc bd thir hai 13 chudi thu duge dua vao
chudi Gold tht hai, chudi Gold thir hai 12 chudi dugc tao ra dua vao chudi m thir ba
f,(n) va chudi m thr tw f,(n), va chudi Gold tht nhét, chudi m thir nhit, va chudi m thir
hai  dap  dmg Y =1—2- g (), gni(®m) = (f((n + m + k)modN) +
fz((n + k)modN)) mod2, trong d6 yux(n) la chudi tin hiéu ddng bd hoa thu nhit,
gmi(n) 1a chudi Gold thtr nhét, va tri s6 dich twong dbi gitta chudi m thr nhét va chudi

m tht hai 1a m;. Chudi Gold thtr hai, chudi m th&t ba, va chudi m thu tu dap ung
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V@) =1 =2 g (), g (@) = (£((0 + m + k)modN) + f,((n +

k)modN)) mod2, trong d6 y,1(n) 1a chudi tin hiéu dong bd héa tht hai, gy (n) 1a
chudi Gold thir hai, va tri s6 dich twong ddi giita chudi m thit ba va chudi m thir tur 1 m,,
trong d6 n=0,1,2,..,N—-1,k=0,1,2,...,N—-1,m=0,1,2,..,N—1, vak 1a tri sb
dich vong. Cac da thtrc tao cta chudi m thir nhat va chudi m thi ba la gidng nhau va la
g.(x) =YK a;-x',ag = 1,2, = 1, céc da thiic tao clia chudi m thtt hai va chudi m thi
tu 12 giéng nhau va 1a g,(x) = ¥X  b; - x!,bx = 1,by = 1, va m; # m,(modN) dugc
dap tng. Chudi tin hiéu d(“)ﬁg bo hoa cuc bd thir nhét va chudi tin hiéu déng bo hoa cuc
bo thtr hai dwoc gii han trong phwong 4n nay ciia sang ché, nhd d6 nang cao kha ning
thue hién va kha ning hoat dong ciia phuong 4n nay ciia sang ché.

Theo cach thuc hién thir hai cua khia canh thr muoi theo phuong an nay cua sang
ché, chudi tin hiéu ddng bd hoa cuc bd the nhit dap ung Ymk(m) = Xl((n +m+
k)modN) . XZ((I] + k)modN),xl(n) =1-2-fi(n),x,(n) =1-2-f,(n),n=
0,1, ,N—-1,k=0,1,2,..,N—1,m =0,1,2,...,N — 1, trong d6 y,,x(n) 1a chudi tin
hiéu ddng bd hoa cuc bd thir nhét, f;(n) 1a chudi m thir nhét, va f,(n) 1a chudi m thir
hai. C6 thé duogc hiéu ring x,(n) =1 —2-f,(n) va x,(n) =1 —2-f,(n) dugc thay
thé vao ymx(n) =x;((n+m+k) modN) -x,((n+k) modN), tr d6 thiy rang
chudi tin hiéu ddng bo hoa cuc bd thir nhit yy, , (n) ¢6 thé ciing duge bicu dién 1a
V(@ =[1=2-f((n+m+kmodN)]-[1—2-f,((n+ k)modN)]. Dé don gian,
m+k ¢6 thé duogc thé hién 1a ki, nghia la, ki=m+k. Trong truong hop nay, chudi tin hiéu
ddng b hoa cuc by thir nhét y,,  (n) c6 thé cling duge biéu dién 1a yp, () =[1-2-
f;((n + k;)modN)] - [1 — 2 - f,((n + k) modN)], trong d6 n=0,1,--,N—-1, k=
0,1,2,..,N—1,va k; =0,1,2,...,2(N — 1). Nghia 1, n 1 s6 nguyén nhé hon hoic
bing N—1, k 14 s6 nguyén nho hon hoic bang N-1, va ki 1a s6 nguyén nhé hon hodc bang
2(N-1). Didu kién khéac c¢6 thé duge dap tmg boi tin hiéu ddng bd héa cuc b thir nhat
duoc dua ra trong phwong 4n nay cia sang ché, nhd d6 lam ting cich thyuc hién cia
phuong an nay ciia sang ché.

Khia canh thit muoi mot cia mot phuong &n cua sang ché dé xuét phwong phap
giri tin hidu dong bd hoa. Phuong phép nay bao gbm cac bude: tao ra, boi thiét bi mang,
chudi tin hiéu dong bd hoa thir nhit va chudi tin hiéu dong bd héa thit hai, trong d6 chudi

tin hiéu dong bd hoa thtr hai 1a chudi thu dwoc dwa vao chudi m thir nhat va chudi m thir
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hai, tri s6 dich tuong dbi gifra chudi m thir nhat va chudi m thir hai 1a m, tri ) dich vong
1a p, khoang tri s6 ciia p khong bao gom tri s6 dich vong k twong quan manh vé6i chudi tin
hidu ddng bd hoa thir nhat, va chudi m thir nhit va chudi m thir hai déu c6 do dai 1a N;
anh xa, boi thiét bi mang, chudi tin hiéu dong bo hoa thir nhat 1én M bd mang con trong
don vi thoi gian thir nhit d thu nhan tin hiéu dong bd hoa thir nht, va dnh xa chudi tin
hiéu déng bd hoéa thir hai 1én M bd mang con trong don vi thoi gian thir hai dé thu nhén
tin hiéu ddng bd hoa thir hai, trong d6 M va N 1a cac sé nguyén duong 16n hon 1; va gi,
boi thiét bi mang, tin hiéu ddng bd héa thir nhét va tin hiéu dong bd héa thtt hai. Theo
phuong &n nay cua sang ché, thiét bi mang tao ra chudi tin hiéu dong bd hoa thir nhit va
chudi tin hiéu déng bd hoa thir hai ¢6 tri sd tuong quan nho, tuc 13, chudi tin hiéu déng
bd héa so cap va chubi tin hiéu déng bd hoa thir cip, dé lam giam su twong quan chéo
gifta tin hiéu ddng bd hoa thir cap va tin hidu dong bd hoa so cp, nhd d6 lam giam nhidu
duoc tao ra cho tin hidu ddng bd hoa so cAp bai tin hiéu dong bd hoa thir cp trong 6 khac
hoac trong 6 cuc b.

Theo cach thuc hién thir nhit ctia khia canh thtr mudi mét theo phuwong 4n nay cla
sang ché, chudi tin hiéu ddng bo hoa thir hai c6 thé 1a chudi Gold, va chudi Gold 1a chudi
duge tao ra dua vao chudi m th nhat f;(n) va chudi m thir hai f,(n), va dap Ung
V(@ =1—=2-gn1(n), gmi(m) = (((n+ m + K)modN) + f,((n +
k)modN)) mod2,n=0,1,2,..,N—-1,k=0,1,2,..,N-1,m=0,1,2,..,.N—1 ,
trong d6 yp,(n) 1a chudi tin hiéu dong bd hoa thir hai, gy, x(n) 1a chudi Gold, va
f,(n) va f,(n) 1a cac chudi m. Chudi tin hiéu dong bd héa thtr hai duge gii han trong
phuong 4n nay cua sang ché, nhd 6 nang cao kha ning thuc hién va kha ning hoat dong
ctia phuong 4n nay cta sang ché.

Khia canh tht mudi hai cia mdt phuong 4n cia sang ché dé xuat phuong phap thu
tin hiéu dong bd hoa. Phuong phap nay bao gdm cac budc: thu, bsi thiét bi nguoi ding,
tin hiéu thu tht nhit va tin hiéu thu thir hai; tao ra, boi thiét bi ngudi dung, cac chudi tin
hiéu déng bd hoa cuc bd, trong do cac chudi tin hiéu déng bo hoa cuc bo bao gém chudi
tin hiéu ddng bd héa cuc bod thir nhét va chudi tin hiéu dong bd hoa cuc bo thir hai, chudi
tin hiéu déng bd hoa cuc bd thir hai 12 chudi thu duoc dua vao chudi m thir nhét va chudi
m tht hai, tri s6 dich tuong dbi gitra chudi m thi nhit va chudi m thir hai 1a m, tri s6 dich
vong 14 p, khoang tri s ctia p khong bao gbm tri s6 dich vong k twong quan manh véi

chudi tin hiéu dong bd hoa thir nhat, chudi m thir nhat va chudi m thtr hai déu c6 d¢ dai 1a
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N, va N la s nguyén duong 16n hon 1; va xt ly, bdi thiét bi nguoi dung, tin hiéu thu tha
nhAt va tin hiéu thu thir hai dwa vao chudi tin hiéu déng bd hoa cuc bd. Theo phuong an
nay cua sang ché, thiét bi nguoi dung 1an luot xir Iy tin hiéu thu thir nhit va tin hiéu thu
tht hai béng cach str dung chudi tin hiéu df”)ng bd hda cuc bd thir nhat va chudi tin hiéu
déng bo hoa cuc bd thir hai dugce tao ra ¢ tri sb tuong quan nho, nghia 1a, thiét bi nguoi
dung 1an luwot xir Iy tin hiéu thu thtr nhét va tin hiéu thu thi hai bang cach st dung chudi
tin hiéu déng b6 hoda so céip cuc bd va chudi tin hiéu déng b6 hoa thir cép cuc bo, dé lam
giam xéc suét phat hién sai tin hiéu d@)ng bo hoa thir cép cuc bd va tin hi€u déng bd hoa
SO cép cuc bo, nho d6 nang cao hic¢u suét phét hién tin hiéu thu thi nhét va tin hiéu thu
thr hai.

Theo céch thuc hién thir nhét ctia khia canh tht mudi hai theo phurong 4n nay ciia

(3
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14 chuodi Gold, va chudi Gold
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sang ché, chudi tin hiéu déng b0 hoa cuc b thir hai cb
duogc tao ra dua vao chudi m thi nhit f,(n) va chudi m th@ hai f,(n), va dap tmg
V@ =1=2-go 1 (n),gmr(m) = (f,((n + m + k)modN) + £,((n +

k)modN)) mod2,n=0,1,2,..,N—-1,k=0,1,2,..,N-=1,m=0,1,2,..,N—-1 ,
trong d6 Y, (n) 1a chudi tin hidu dong bo hoa cuc bd thir hai, gp(n) 1a chudi Gold,
va f;(n) va f,(n) la cac chudi m. Chudi tin hiéu déng b hoa cuc bo thir hai duge gi6i
han trong phwong an nay cua sang ché, nhd dé nang cao kha ning thyc hién va kha ning
hoat dong cia phuong 4n nay cia sang ché.

Khia canh tht muoi ba clia sang ché d& xuit phuong tién luu trit doc dugce béi
may tinh. Phuong tién Iuu trit doc duge bdi may tinh Iuu trit (céc) 1€nh, ma khi dugce thuc
hién boi may tinh, khién may tinh thuc hién céc bude sau day: tao ra chudi tin higu dong
bo hoéa thir nhat va chudi tin hidu ddng bd héa thi hai, trong d6 chudi tin hiéu dong bod
hoéa thir nhét 1a chudi thu duoc dwa vao chudi m thir nhat, chudi tin hiéu dong b héa thir
hai 14 chudi thu dugc dua vao chudi Gold thir nhit, chudi Gold thtr nhét dugc tao ra dua
vao chudi m tht hai va chudi m thtr ba, da thirc tao ctia chudi m thir nhat gidng nhu da
thirc tao cta chudi m thir hai, va chudi m tha nhét, chudi m tht hai, va chudi m thi ba
déu c6 do dai 1a N; va anh xa chudi tin hiéu déng b hoa thir nhit 1én M b mang con
trong don vi thoi gian thu nhit dé thu nhan tin hiéu déng bo hoa tha nhét, va anh xa
chudi tin hiéu dong bd héa thir hai 1én M bd mang con trong don vi thoi gian thit hai dé
thu nhén tin hiéu ddng bd hoa thir hai, trong d6 M va N 1a cac sé nguyén duong 16n hon

1.
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Mot cach tuy ¥, chudi tin hiéu dong bo hoa thir nhét 13 chudi thu dwgc dya vao
chudi m thir nhit, va da thirc tao cta chudi m thir nhat {c(n)ln=10,1,2,..,N—1} 1a
g,(x) =YK, a; - x|, trong d6 ag = 1,a, = 1, K 12 s6 nguyén duong 16n hon hodc bing
1, va 0 <i<K. Chudi tin hiéu ddng bd héa thir nhit va chudi m thi nhit dap tng
sn)=1-2-¢c(n),n=0,1,2,..,N— 1,c((n + K)modN) = K la; - c((n +
i)modN) + c¢(n))mod2, n=0,1,2,..,N— K~ 1, trong d6 s(n) 1a chudi tin hiéu dong
b6 héa thir nhat, va c(n) 1 chudi m thir nhét.

M6t cach tiry v, chudi tin hiéu dong bd hoa thi hai 1a chudi thu dugc dua vao
chudi Gold tht nhit, chudi Gold thir nhit dugc tao ra dua vao chudi m thir hai
{f{(n)l)n=0,1,2,..,N—1} va chudi m thit ba {f,(n)[n=0,1,2,...,N— 1}, da thuc
tao cta chudi m thi hai 1a g,(x) = YX,b; x|, va da thic tao cia chudi m thit ba la
g:(x) = YK ¢ - x!, trong d6 by = 1,by = 1,¢cx = 1,¢o = 1, K 14 s6 nguyén duong 16n
hon hogc bang 1, va 0 < i < K. Chudi Gold tht nhat, chudi m th{r hai, va chudi m thu ba
dap  tng  Ymx() =1-2-gnx(),gmi®m) = (0 +m+ K)modN) + f,((n +
k)modN)) mod2,n=0,1,2,..,N—-1,k=0,1,2,...,N—-1,m=0,1,2,...,N—1 ,
trong d6 Yy (1) 1 chudi tin hi¢u déng bo héa thi hai, gy, (n) 1a chudi Gold thu nhét,
m 1 tri s§ dich twong dbi gitra chudi f;(n) va chudi f,(n), vak la tri sd dich vong.

Mot cach tiry ¥, chudi tin hidu dong bd hoa thir hai dap tng y,, (1) = x,((n +
m + k)modN) - x,((n + k)modN), x(n)=1-2-fi(n),x,(n)=1-2-f,(n),n=
0,1,---,N—1,k=0,1,2,..,N—1,m=0,1,2,..,N — 1, trong d6 y,,(n) 1a chudi
tin hiéu déng bo hoa thir hai, f;(n) 1a chudi m thi hai, va f,(n) 1a chudi m tht ba. C6
thé dugc hidu rdng x,(n) =1 —2- f;(n) va x,(n) =1 —2- f,(n) dugc thay thé vao
Vmr(M) = x;((n+m+ k) modN) - x,((n+ k) modN), tir d6 thdy rang chudi tin
hiéu dong bd héa thi hai y,,,(n) 6 thé cling dugce bicu dién & y,,, (W) =[1—2-
filln+m+ k)modN)]-[1—2 -fz((n + k)modN)]. Pé don gian, m+k c6 thé duoc
thé hién 1a ki, nghia 13, ki=m+k. Trong truong hop nay, chudi tin hiéu dong bd héa thir
hai y,,,(n) c6 thé ciing duge biéu dién 13y, (n) = [1—2- fi((n + k;)modN)] -
[1-2-f,((n+k)modN)], trong d6 n=0,1,--,N—1, k=0,1,2,..,.N—1, va
k, =0,1,2,...,2(N — 1). Nghia 13, n 1a s nguyén nhé hon hodc bing N-1, k 1a sb
nguyén nho hon hodc bang N-1, va ki 13 s6 nguyén nhé hon hoic bang 2(N-1).

Mot cach tiy ¥, cac chudi tin hiéu déng bd hoa cuc bd duoce tao ra. Cac chudi tin
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hiéu d@)ng b hoa cuc bd bao gf)m chubi tin hiéu déng b0 hoa cuc bo thir nhét va chudi tin
hidu ddng bd héa cuc bd thir hai. Chudi tin hidu ddng bo hoa cuc bd thir nhat 14 chudi thu
duoc dua vao chudi m thtr nhit, chudi tin hiéu déng b héa cuc bd thir hai 13 chubi thu
duoc dua vao chudi Gold thi nhét, chudi Gold tht nhét dugce tao ra dua vao chudi m thi
hai va chudi m thi ba, da thirc tao ctia chudi m thir nhét giéng nhu da thirc tao ciia chudi
m thtr hai, va chudi m thir nht, chudi m thir hai, va chudi m thir ba déu c6 do dai la N,
trong d6 N 1a sb nguyén duong 16n hon 1. Tin hiéu thu thir nhat va tin hiéu thu thtr hai
duogc xtr Iy dua vao chudi tin hidu dong bo héa cuc bo.

C6 thé nhén thy thir cac giai phap k§ thuat néu trén ring cic phuong 4n ciia sang
ché ¢o cac wu diém dudi day:

Trong cac giai phap k¥ thuat duge dé xuit trong cic phuong 4n clia ée’mg ché, thiét
bi mang tao ra chudi tin hiéu d@)ng b0 hoa thit nhit va chudi tin hidu d(’)ng b6 hoa thir hai.
Chudi tin hiéu dong bd héa thir nhat 1a chudi thu dugc dya vao chudi m, chudi tin hiéu
déng bo hoéa tht hai 13 chudi thu duge dwa vao chudi Gold, chudi Gold dugce tao ra dua
vao chudi m tht nhat va chudi m thr hai, va da thirc tao ctia chudi m giéng nhu da thirc
tao cua chudi m tht nhit cia chudi Gold. Thiét bi mang lan lugt anh xa chudi tin hiéu
ddng bd hoa thir nhit va chudi tin hiéu déng bd héa thir hai 1én N bo mang con trong don
vi thoi gian thir nhét va N bo mang con trong don vi thoi gian th hai, dé thu nhan tin
hiéu ddng bd hoa thir nhit va tin hiéu dong bd hoéa thir hai, trong d6 N 1a s6 nguyén
duong 16n hon hodc bang 1. Thiét bi mang gt tin hiéu déng bd hoa thir nhét va tin hidu
ddng bd hoéa thir hai. Trong cac phuong 4n ctia sang ché, chudi tin hi¢u dong bo hoa so
cép va chudi tin hiéu dong bd héa thir clp co tri s6 tuong quan nhd va duge tao ra béi
thiét bi mang lam giam su trong quan chéo giita tin hiéu déng bd hoa thir cp va tin higu
ddng bo hoa so cp, nho d6 lam giam nhifu dugce tao ra cho tin hiéu dong bd hoa so cp

bdéi tin hi¢u dong bd hoa thi cap trong 6 khac hodc trong 6 cuc bd.
Mo ta van tat cac hinh vé

Fig.1a 12 so dd gian luge cta kién tric mang theo mot phuong 4n cla sdng ché;

Fig.1b 1a so d6 gian luoc cia kich ban theo mot phuong 4n ciia sing ché;

Fig.2 1a so dd gian lwgc ciia phuong phép gui tin hiéu déng bd hoa theo mot
phuong an ciia sang ché;

Fig.3 1a so dd gian lwge vé sy tuong Uing giita tri sb bat phan va da thirc ban dau
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theo mot phuong 4n cila sang ché;

Fig.4 1a so dob gian lroc cua kich ban ma trong d6 tin hiéu déng bd hoa co6 cac tAn
s6 trung tdm khac nhau theo mot phwrong 4n ctia séng ché;

Fig.5 1a so dd gian luge cta phurong phap giri tin hidu ddng bd héa theo phuong 4n
khac ctia sang ché;

Fig.6 12 so dd gian lwoc cia thiét bi mang theo mdt phwong 4n cua sang ché;

Fig.7 12 so dd gian lugc cla thiét bi nguoi dung theo mot phwrong 4n cla sang ché;

Fig.8 1a so dd gian luoc cia thiét bi mang theo phwong 4n khéc ctia séng ché;

Fig.9 1a so dd gian luge cua thiét bi ngudi ding theo phuong én khac cia sang

ché;

Fig.10 12 so dd gian luge cua thiét bi mang theo phuwong 4n khac cla séng ché;

Fig.11 14 so db gian Iwoc cua thiét bi ngudi ding theo phuong én khac clia séng
ché;

Fig.12a 1 so d6 gian luoc cia thiét bi ngudi ding theo phuong én khéc cua séng
ché;

Fig.12b 13 so dd gian lugc cia thiét bi ngudi ding theo phuong én khéc cua sang
ché; va

Fig.13 1a so dd gian luoc cta thiét bi mang theo phwong 4n khéc cia sang ché.
MO ta chi tiét sang ché

Céc phuong 4an cua sang ché dé xuit phuong phap giri tin hiéu ddng bd hoa, dé
lam giam sy tuong quan gitta tin hi€u dbng bo hoa thir cap va tin hidu dong bo hoa so cép,
va lam giam nhidu cho tin hiéu déng b héa so cip.

Dé 1am cho nhimmg ngudi c6 hiéu biét trung binh trong linh vuc k§ thuat twong Gng
hidu cac giai phap k¥ thuat theo sang ché t6t hon, phan dudi diy mo ta cdc phuong an
ctia sang ché dya vao cac hinh v& kém theo trong céc phuong 4n clia sang ché.

Trong ban md ta, phan yéu cau bao hg, va céc hinh v& kém theo cla sdng ché, cac
thudt ngtt "thu nhéat", "th hai", "th@ ba", "th@r tu", va tuong tu (néu co) nham muc dich
phan biét gitra cac ddi twong gidng nhau nhung khong nhét thiét chi bao mot thir tu hoic
trinh tu cu thé. Can dwoc hiéu ring dir liéu duoc goi theo cach nhu vay c6 thé thay thé
duoc cho nhau trong céc truong hop thich hop sao cho cac phuong dn dugc mod ta ¢ day

9 9

c6 thé duoc thue hién theo cac thtr tu khac voi tht ty duge minh hoa hodc duge mod ta &
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day. Ngoai ra, cac thudt ngir "bao gdm", "c6" va cac bién thé khac bt k¥ c6 nghia 14 bao
ham ma khong loai trir, vi duy, tin hiéu, phuong phap, hé théng, san phém, hodc thiét bi
ma bao gdm danh sach cic budc hodc cic bd phan khong nhat thiét gioi han & cac budc
hodc cac bd phén do, ma cé thé bao gém cac budc hodc cac bd phan khac duoc liét ké rd
rang hodc von ¢6 cua tin hiéu, phuong phép, hé théng, san phém, hodc thiét bi nhur vay.
Céc phuong 4n ciia sang ché c6 thé duoc tmg dung cho kién triic mang dugc thé
hién trén Fig.1a. Trong kién tric mang nay, tin hidu déng bo héa dugc truyén giira thiét
bi mang (vi du, tram gbc) va thiét bi ngudi dung (vi du, dién thoai di dong). Thiét bi
truyén tin hiéu ddng bod hoa trong sang ché duoc d& cap dén 1a thiét bi mang. Céc phuong
4n cua sang ché duge mo ta biang cach st dung vi du ma trong d6 thiét bi mang giri tin
hiéu ddng bo hoa dén thiét bi ngudi dung. Nhu dugce thé hién trén Fig.1b, khi thiét bi ddu

r
A r r

cudi nguoi dung trong 6 1 phat hién tin hiu dong bd hoéa so cap, céc tin hi¢u dong b

>

5 héa
thir cAp trong 6 1 va 6 2 gy ra nhifu cho tin hiéu dong bd hoéa so clp trong 6 1. Béi vi 6
2 va 6 1 c¢6 thé khong dong bd hoa kip thoi, nén tin hiéu déng bd héa thir cAp trong 6 2 va
tin hiéu ddng bd héa so cip trong 6 1 c6 thé tring nhau xét vé mit thoi gian. Trong
truong hop nay, tin hiéu ddng bod hoa thir cip trong 6 2 gay ra nhiéu cho tin hiéu ddng bod
hoa so cip trong 6 1. Tin hiéu déng bd héa thix cép trong & 1 ¢6 thé cling gy ra nhiu cho
viéc phat hién tin hiéu déng bd héa so cap trong 6 1. Didu nay 1a béi vi khi thiét bji dau
cubi ngudi dung phat hién tin hidu dong bd hoa so cp trong 6 1, thi thiét bi dau cudi
ngudi dung thue hién thao tac trong quan trén tin hiéu thu duoc bang cach sir dung chudi
tin hi€u déng b0 hoa so cép cuc bd. Néu tin hiéu thu duoc 1a tin hiéu d@)ng b0 hoa tha cép,
thi thao tic twong quan trén tin hiéu déng bo héa thir cap thu dwgc bang cach st dung
chudi tin hiéu déng bo hoa so cép cuc bd dugce thuc hién. Do d6, viéc phat hién tin hi¢u
ddng bod héa so cip bi nhifu boi tin hiéu dong bo héa thir cép.

C6 thé dugc hiéu rang tin hidu dong bd hoa cé thé ciing duge giri va dugce thu giita
c4c thiét bi mang hodc gitta c4c thiét bi nguoi dung. Diéu nay khong bi giéi han cu thé &
day.

Thiét bi mang theo sang ché c6 thé 1a thiét bi bit ky c6 chirc ning truyén va thu
khong dy, va bao gébm, nhung khong gi¢i han é: tram thu phat gbc (Base Transceiver
Station, viét tit 1a BTS) trong hé théng truyén thong di dong toan cau (Global System for
Mobile, viét tit 1a GSM) hodc CDMA, NodeB (NodeB) trong hé théng WCDMA, niit B
cai tién (NodeB hoic eNB hoic e-NodeB, evolved NodeB) trong hé théng LTE, gNodeB
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(gNodeB hodc gNB) hodc diém truyén/thu (Transmission Reception Point, viét tit 1a TRP)
trong hé théng NR, tram gbc theo sur phat trién trong twong lai trong hé théng 3GPP, niit
truy cp trong hé théng WiFi, nut chuyén tiép khong day, nit mang truc (backhaul) khong
day, va twong ty. Tram gdc c6 thé 13 tram gbc ¢& 16n (macro base station), tram gbc co
nhé (micro base station), tram géc 0 si€u nho (picocell base station), 6 nhd, tram chuyén
tiép, hoac twong tu. Nhiéu tram gbc c6 thé hd trg cac mang sir dung cong nghé gidng
nhau néu trén, hoic c6 thé hd tro cac mang st dung cac cong nghé khic nhau néu trén.
Tram gbc c6 thé bao gdbm mét hodc nhiéu cac diém truyén/thu (Transmission Receiving
Point, TRP) cung hodc khong ciing vi tri. Thiét bi mang c6 thé 1a bo diéu khién radio, bo
phan tap trung (Centralized Unit, viét tit 1a CU), va/hodc bd phan phan phéi (Distributed
Unit, viét tat 1a DU) trong kich ban mang truy cip radio dam may (Cloud Radio Access
Network, viét tit 1a CRAN). Thiét bi mang c6 thé 13 may chu, thiét bi deo dugce, thiét bi
trén xe, hoac tuong tu. Viec thiét bi mang la tram géc duoc st dung lam vi du dudi day
dé mo ta. Cac thiét bi mang c6 thé 13 cac tram géc cung loai hodc khac loai. Tram géc co
thé truyén théng voi thiét bi ddu cudi, hodc c6 thé truyén thong vai thiét bi diu cubi bang
cach sir dung tram chuyén tiép. Thiét bi ddu cubi c6 thé truyén thong v6i nhidu tram gbc
stt dung cac cong nghé¢ khac nhau. Vi duy, thiét bi dau cudi c6 thé truyén thong véi tram
gbc hd tro mang LTE, 6 thé truyén théng véi tram gbc hd trg mang 5G, hodc ¢ thé hd
tro su két ndi kép dén tram gbc trong mang LTE va tram gbc trong mang 5G.

Theo sang ché, thiét bi diu cubi 1a thiét bi c6 chirc nang truyén va thu khong day,
va c6 thé duoc trién khai trén mat dit bao gdm méi trudng trong nha hodc ngoai troi, theo
cach cam tay, deo duogc, hoac trén xe, co thé duogc trién khai trén mit nude (vi du, trén
thuyén), hodc c6 thé dugc trién khai trén khong (vi du, trén may bay, trong khinh khi cAu,
hodc trén vé tinh). Thiét bi dau cudi c6 thé 1a dién thoai di dong (mobile phone), may tinh
bang (Pad), may tinh c6 chirc niang truyén va thu khong day, thiét bi dau cudi thuc té do
(Virtual Reality, viét tit 1a VR), thiét bi dau cudi twong tac thuc té (Augmented Reality,
viét tit 14 AR), thiét bi ddu cubi khong day lién quan t6i diéu khién cong nghiép
(industrial control), thiét bi dau cudi khong day lién quan t&i xe tw hanh (self driving),
thiét bi diu cubi khong day lién quan t6i didu tri bénh tir xa (remote medical), thiét bi dau
cubi khong day lién quan t6i mang lu6i thong minh (smart grid), thiét bi dau cudi khong
day lién quan t&i an toan vén tai (transportation safety), thiét bi dau cudi khong day lién

quan t6i thanh phé théng minh (smart city), thiét bi dau cudi khong day lién quan t6i nha
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thong minh (smart home), hodc tuong tu. Cic phuong an cua sang ché khong dat ra gi6i
han d6i véi kich ban ung dung. Thiét bi nguoi ding ddi khi c6 thé ciing duoc dé cap dén
1a phwong tién dau cudi, thiét bi dau cubi, thiét bi nguodi ding (User Equipment, UE),
thiét bi dau cudi truy cap, bd phan UE, tram UE, tram di dong, thiét bi di dong, tram tir xa,
thiét bi ddu cudi tir xa, thiét bi di dong, thiét bi ddu cudi UE, thiét bi diu cudi, thiét b
truyén thong khong ddy, bd phan UE, may UE, hoidc tong tu. Ngoai ra, thiét bi dau cudi
c6 thé 1a ¢b dinh hoic di dong.

Theo quy tic chudi, da thic tao ciia chudi m 1a g(x) = XK, a; - x%, trong d6
ag = 1,a, = 1, va néu da thic tao 12 g(x), chudi dugc tao ra c(n) = {c(n) |n =
0,1,2,..,N —1} dap Gng mdi twong quan dé quy sau day: c((n+ K)modN) =
Ckta; - c((n + DmodN) + c¢(n)) mod2,n=0,1,2,..,N —K — 1. Trang thai ban
diu 1a c(K—-1),c(K—-2),c(K=3),..,c(1),c(0), va chudi {c(n) |n=
0,1,2,..,N—1} c6 thé duoc thu nhan dua vao tri sb trang thai ban dau va cong thic dé
quy. Khi da thirc tao 1a da thirc ban dau tht ty tha k, chudi thu dugc 1a chudi m c6 do dai
laN= 2K — 1.

Chudi Gold 1a chudi dugc tao ra bing cach thuc hién viéc bd sung médun 2 trén
cap chudi m duoc wu tién. Cip chudi m duoc uu tién din dén sy twong quan chéo tuong
d6i nho giita cac chudi Gold khac nhau. f;(n) va f,(n) 1a hai chudi m déu c6 do dai l1a
N, gmx(M) = (fi((n+m+ k) modN) + f, (n+ k) modN)) mod2 la chudi Gold
cd @6 dai la N, trong do m =0,1,2,..,N—1,k=0,1,2,...,N — 1. Sy thay ddi m va k
dan dén viéc tao ra nhidu chudi Gold khéc nhau trong cling nhém. Mot cdp chudi m trong
cac chudi Gold din dén su twong quan chéo twong d6i nho gitta cdc chudi Gold khac
nhau trong cung nhom.

Gia sir ring da thuc tao cia chudi tin hiéu déng bd hoa so cip 1a g(x) = x7 +
x*+1, nghia 13, c(n+7) = (c(n + 4) + c(n) )mod2, trong d6 c(n) la chudi m.
Trang thai ban ddu 1a 1 1 1 0 1 1 0, nghia 13, c¢(6)=1, c¢(5) =1,c(4) =1,¢c(3) =
0,c(2)=1c(1)=1c(0)=0. Chudi m c6 thé cling dugc biéu dién Ia
{ ¢(6),c(5),c(4),c(3),c(2),c(1),c(0)}={1 11011 0}. Ngoai ra, sau khi viéc diéu
bién BPSK dugc thuc hién trén chudi m, chudi m dugc 4nh xa 1én N by mang con. Vi du,
N=127. Chudi tin hiéu ddng bd hoa so cip duogc diéu bién 1a s(n) =1-2-c(n),n =
0,1,-,N — 1. C6 thé nhan thdy rdng & day, chudi m c(n) va chudi tin hiéu dong bo hoa
SO cép s(n) déu c6 d6 dai 1a N. Vi du, ba chudi tin hiéu ddng bo hoa so clp c6 thé duge
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tao ra dya vao ba dich vong (0, 43, 86). Cac chudi dugc dich vong ctia chudi {c(n) |n =
0,1,2,..,N — 1} duoc biéu dién 1a {c((n + p)modN)|n=10,1,2,...,N — 1}, trong d6
p la tri s dich vong, va p = 0,1,2,..,N — 1.

Chudi tin hiéu dong b6 hoa thir cip thu duge dua vao chudi Imxr(n) ma dugc tao
ra dua vao hai chudi m, vi du, c6 thé duoc thu nhin dua vao cac chudi f;(n) va f,(n)
ma duge tao ra twong (mg bang cach st dung cac da thic tao g;(x) = x” +x3+ 1 va
G2(X) =x3+x>+x+1, trong 46 gmrm) = (((n+m+k)modN) + f,((n +
k)modN)) mod2, va tri sé ban ddu1a 111011 0. O day, m la tri s dich twong déi
gifta hai chubim. Vidu, m=0,1,2,..,126,n = 0,1, 2, ..., 126. Ngoai ra, sau khi viéc
diéu bién BPSK duogc thuc hién trén chudi Gold, chudi Gold duoc 4nh xa 1én N bd mang
con, trong d6 N=127.

Ymx(M) =1—-2- g, (n),n=0,1,-+,N—1 1a chudi tin hidu ddng bd hoa thu
cép va dugc anh xa lén N by mang con. O day, tin hi¢u déng b6 hoa so cép va tin hiéu
ddng bd hoa thir cip duge dit trén cac ky hiéu OFDM khac nhau. Vi dy, N=127.

Khi tin hiéu déng bd hoa thir cip trong 6 l4n can bi chdng 14p véi tin hicu dong bod
héa so cép trong & cuc bd trong mién thoi gian, thi nhifu duoc tao ra dbi vé6i tin hiéu
déng b6 hoéa so cép. Khi UE phét hién tin hiéu déng bo hoéa so cép cua 0 cuc bo, tin hiéu
ddng bd hoa thir cAp va tin hidu dong bd héa so cip c6 tri sd twong quan tuwong d6i 1om.
Diéu nay ciing gdy ra nhifu cho viéc phat hién tin hiéu déng bd héa so cép. Cu thé 13, d6i
v6i chudi Gold dugc tao ra néu trén cia tin hidu d@ng bd hoa thir cip, cac tri sb tuong
quan 16n nhét gitta chudi cho tin hiéu dong bd héa so cip c6 dich vong 14 0 va chudi c6
tri s6 dich vong 1a k,,, twong tng v6i 127 tri sé dich twong dbi (m=0, 1, ..., 126) clia
chudi Gold 1a nhu sau: { 33, 29, 25, 31, 41, 29, 33, 33, 29, 25, 31, 41, 29, 33, 33, 29, 25,
31,41, 29, 33, 33, 29, 25, 31, 41, 29, 33, 33, 29, 25, 31, 41, 29, 33, 33, 29, 25, 31, 41, 29,
33, 33, 29, 25, 31, 41, 29, 33, 33, 29, 25, 31, 41, 29, 33, 33, 29, 25, 31, 41, 29, 33, 33, 29,
25,31, 41, 29, 33, 33, 29, 25, 31, 41, 29, 33, 33, 29, 25, 31, 41, 29, 33, 33, 29, 25, 31, 41,
29, 33, 33, 29, 25, 31, 41, 29, 33, 33, 29, 25, 31, 41, 29, 33, 33, 29, 25, 31, 41, 29, 33, 33,
29, 25,31, 41,29, 33, 33,29, 25, 31, 41, 29, 33, 33}.

Céc tri sb cta k,,, 1a mot trong s6 dudi day:

{20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20,
16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91,
95, 25,78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78,
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20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30,
91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25,
78, 20, 16, 30, 91, 95, 25, 78, 20}.

Thong thuong, tri s twong quan 16n nhat giita cac chudi khdc nhau trong nhém
céc chudi Gold 1a 17. RS rang 13, cac tri sb twong quan néu trén 16n hon 17, din dén
lwong nhidu twong dbi 16n duoc tao ra ddi véi tin hidu dong bd héa so cip béi tin higu
dong bd hoa thi cap.

Dé hiéu d& dang, cac thi tuc cu thé clia cac phwong 4n ctia sang ché duge mo ta
dudi ddy. Dua vao Fig.2, phuong 4n vé phwong phap gt tin hiéu ddng bd hoa theo cac
phuong 4n cia sang ché bao gdm cac budc sau day.

201. Thiét bi mang tao ra chudi tin hiéu ddng bd héa thir nhat va chudi tin hiéu
ddng bo hoa thir hai.

Thiét bi mang tao ra chudi tin hiéu ddng b héa thir nhat va chudi tin hi¢u dong bd
hoa thir hai. Chudi tin hiéu dong bd hoa thir nhit 1 chudi thu duge dwa vao chudi m thi
nhét, chudi tin hiéu ddng bd héa thir hai 1a chudi thu duge dua vao chudi Gold thir nhat,
chudi Gold tht nhét duge tao ra dwa vao chudi m thtr hai va chudi m thir ba, da thic tao
ctia chudi m thtr nhit giéng nhu da thirc tao ctia chudi m thir hai, va chudi m thi nhat,
chudi m tht hai, va chudi m thir ba déu c6 d6 dai 1a N, trong d6 N 1a s6 nguyén duong
16n hon 1.

Cén luu ¥ ring chudi tin hiéu dong bd hoa thir nhit 13 chudi thu duge dua vao
chudi m thir nhat. Thiét bi mang thu nhan chudi m {c(n)|n =0,1,2,...,N — 1} dua vao
da thic tao g, (x) =YX, a; - x%, trong d6 tri s6 cia hé s6 cua da thirc c¢6 thé 12 0 hoidc 1,
vaiag=1a,=1 K Ia sb nguyén duong I6n hon 1, va 0 < i < K. Sau 4o, thiét bi
mang thu nhan chudi tin hiéu dong bd hoéa tht nhit s(n) =1-2-c(n),n=
0,1,2,..., N=1,¢((n+ K)modN) = XK a; - c((n + i)modN) + c(n)) mod2,n =
0,1,2,...,N—K —1 duavao tri sb trang thai ban dau cta chudi m thtr nhat va cong thiic
dé quy, trong d6 s(n) 1a chudi tin hiéu déng bd héa thi nhéit, va c¢(n) 1a chudi m tht
nhét. Tri sb trang thai ban dAu khac nhau cta chudi m tht nhat ddn dén chudi thu duoc
khac nhau. Tri sb trang thai ban dau ciia chudi m thir nhét khong gi6i han & ddy. Chudi tin
hiéu ddng bd hoa thir hai 1a chudi thu dugc dwa vao chudi Gold thir nhét, chudi Gold thir
nhét duge tao ra dua vao chudi m ther hai {f;(n)|n=0,1,2,...,N — 1} va chudi m tht

ba {f,(n)|n =0,1,2,..,N — 1}, da thtic tao ctia chudi m thtt hai 1a g,(x) = YK ob;-

29



53479 30/69

xt, va da thirc tao ctia chubi m th ba 1a gs(x) = YK, ¢; - x%, trong d6 by = 1,by =
1,c,=1,¢0 =1, K 1asd hguyén dwong I6n hon 1, vd 0 < i < K. Chudi Gold tht nhét,
chubi m thtr hai, va chudi m tht ba dép tng Y, (M) =1 =2 g0, Gi(n) =
(fl((n +m+ k)modN) + fz((n + k)modN)) mod2,n=20,1,2,..,N—1,k =
0,1,2,..,N—1,m=0,1,2,..,N — 1, trong 6 g, (n) 1 chudi Gold tht nhat, m la
tri s& dich tuong dbi gitta chudi f;(n) va chudi f,(n), vak la tri sé dich vong.

C6 thé dwoc hiéu ring khi da thic tao 1a da thirc ban dau thir ty thit k, chudi thu
duoc tin hidu ddng bo hoa thi nhét 1a chudi m. Chudi tin hiéu dong bo héa thir nhét c6 do
daila N, trong d6 N = 2K — 1. Vi dy, khi K=7, N=127. K 1a s6 nguyén 16n hon 1. Piéu
nay khong bi gidi han cu thé & day. Viéc dich vong co thé duoc thuc hién trén chudi tin
hidu ddng bd hoa thir nhét va chudi tin hiéu ddng bd héa thir hai, dé thu nhén cac chudi
khac c6 cung déc tinh. Vi du, chubi thu duoc sau khi viéc dich vong duoc thuc hién trén
chudi tin hiéu ddng bd hoa thi nhit c6 dic tinh gidng nhu dic tinh cla chudi tin hiéu
ddng bo hoa thir nhit, va van la chudi tin hiéu m. Sau khi viéc dich vong dugc thyc hién
trén chudi tin hiéu dong bd hoa thi hai, chudi Gold khic trong cuing nhém thu dugc. Cac
chudi duge dich vong dap tmg {c((n + p)modN)|n=0,1,2,...,N — 1}, trong d6 p 1a
tri s6 dich vong, bao gdbm, nhung khong giéihané p = 0,1,2,..,N — 1.

Vi du, khi K=7, N 1a 127. Chudi tin hiéu ddng bd hoa thir nhat twong tGng véi tin
hiéu déng b6 héa tht nhét 1a chudi thu duoc dua vao chudi m thir nhét. Pa thirc tao cta
chudi m thir nhat Ia g(x) = x7 + x* + 1. Céng thie dé quy 1a c(n+7) = (c(n+4) +
c(n))modZ. Tri s6 trang thai ban dAu ciia chudi m thir nht1a {1 110 1 1 0}. Nghia 13,
c(6)=1, c¢(5)=1,c(4)=1,¢(3)=0,c(2) =1,¢(1) =1,c(0) =0. No6i cach khac,
{ ¢(6),¢(5),c(4),c(3),c(2),c(1),c(0)}={1 11011 0}. Dya vao tri s6 ban diu ctia
chudi m tht nhét, chudi ma Ia cua tin hiéu ddng bd héa thir nhat va c6 do dai 1a 127 thu
duoc: {11111100001110111100101100100100010011000101
1101011011000001100110101001110011100111101101060
00101010111110100101001110011110110}.

Nhu duoc thé hién trén Fig.3, chudi tin hiéu déng bd héa thir hai twong tmg véi tin
hiéu d6ng bd héa thir hai 1a chudi thu duoc dwa vao chudi m tht hai va chudi m thir ba.
Pa thirc tao cua chudi m tht hai giéng nhu da thirc tao cta chudi m tha nhét cua tin hiéu
ddng bd hoa thi nhat. Vi du, da thirc tao ciia chudi m thtr hai ¢6 thé dugce biéu dién 1a
g(x) = x7 + x* + 1. Pa thirc ban dau tuong ting v6i chudi m thir hai1a {1001000 1},
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va twong vmg v6i tri sb bat phan 221. Vi du, da thirc tao ciia chudi m thtr ba c6 thé 1a da
thirc tao tuong tmg voi bat ky mot trong sd céc tri sd bat phan 361, 375, 313, 301, 325,
345, 367, 271, 253, va 203 trén Fig.3, va hé sb a;, g, ..., aq, 0y 12 tri sb twong Umg voi
mbi da thirc ban du (néi cach khac, da thic tao néu trén) trén Fig.3, trong d6 a, 1a bit
cao nhét. Vi duy, trj s6 361 dugc biéu dién1a 111100 0 1 theo dang nhi phan, va da
thirc tao twong tng véi tri sé nay 1a g, (x) = x7 + x® + x5 + x* + 1. Theo vi du khic,
tri s6 bat phan 203 dwogc biéu dién 12 1000 0 0 1 1 theo dang nhi phan, da thic tao
twong tmg 13 g,(x) = x” + x + 1, va cong thitc dé quy tuong Gng dap tng ¢, (i +7) =
(c (i + 1) + ¢,()))mod2.

Mot cach tiy ¥, ca chudi tin hidu ddng bo hoa thir nhat va chudi tin hiéu dong bd
héa tht hai 12 cac chudi thu dugce dua vao chudi Gold. Vi du, chudi tin hiéu déng b hoa
thir nhét 12 chudi thu dugc dya vao chudi Gold thir nht, va chudi Gold tht nhat la chudi
duoc tao ra dua vao chudi m thir nhat va chudi m thir hai. Chudi tin hiéu ddng bod hoa thir
hai 1a chudi thu dugc dua vao chudi Gold thtr hai, va chudi Gold thir hai 13 chudi duwoc
tao ra dua vao chudi m thir ba va chudi m tha tu. Cac da thire tao cua chudi m thir nht va
chudi m thtr ba 1a gidng nhau, va céc da thirc tao ctia chudi m thir hai va chudi m thi tu 1a
gibng nhau. Vi du, tri s6 dich tuong ddi gitta chudi m thtr nhét va chudi m thit hai 1a m,
tri s6 dich twong dbi gitra chudi m thit ba va chudi m thir tw 1a m,, va m,; # m,(modN)
dugc dap ung. Chudi m thir nhét, chudi m thi hai, chudi m thir ba, va chudi m tht tu déu
c6 dd dai 1a N, trong d6 N = 2K — 1.

Theo mét cach thye hién, chudi tin hiéu ddng b hoa thi nhét y,, (n) dap ung
VM) =1 =2 gp (). Chudi gy, ,(n) c6 thé 1a chudi Gold thu duoc dua vao
chudi m tha nhit fi(n) va chudi m thir hai f,(n), va gm,(m) = (L((n+m+
K)modN) + f,((n + k)modN)) mod2,n=0,1,2,..,N—1,k=0,1,2,..,N —
1,m=0,1,2,.. N —1, trong d6 m 12 tri sé dich tuong dbi gitta chudi f,(n) va chudi
f>(n). Chudi tin hiéu dong bd héa thir hai y,, ,(n) dap ing Y, (n) =1 — 2+ g, ().
Imr(n) co thé 1a chudi Gold thu dugc dya vao chudi m thi ba f3(n) va chudi m thi tu
fi(n), va gm(m) = (f((n +m +k)modN) + fi((n + k)modN)) mod2. Tri s6 dich
twong dbi gitta chudi m thit ba f;(n) va chudi m the tw f(n) 1a m,, n=
01,2,..N-1,k=0,1,2,..N—-1,m=0,1,2,...,N —1,vaklatri sb dich vong.

Céc da thirc tao cta chudi m thtr nhit va chudi m thu ba 14 giéng nhau va déu la
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g1 (x), trong d6 g, (x) =YX a; - x*,ax = 1,ay = 1. Céc da thirc tao cla chudi m thir
hai va chudi m tht tu 13 gidng nhau va déu 1a g,(x), trong d6 g,(x) = XX, b; -
xt, by = 1,by = 1,va m, # m,(modN) dugc dap tng.

202. Thiét bi mang thu nhan tin hiéu dong bd hoa thir nht va tin hiéu dong bd hoa
thir hai.

Thiét bi mang anh xa chudi tin hiéu déng b0 hoda thir nhit 1én M bd mang con
trong don vi thoi gian thir nhat dé thu nhan tin hiéu dong bd hoa thir nhat, va dnh xa
chudi tin hiéu ddng bo hoa thtr hai 1én M bd mang con trong don vi thoi gian tht hai dé
thu nhan tin hiéu dong bo hoa thit hai, trong d6 M 1a s6 nguyén duong 16n hon 1.

Cén luu y ring tin hiéu ddng bd héa thir nhat va tin hiéu dong bd héa thir hai thu
duoc boi thiét bi mang c6 thé 1a cac chudi thu duge sau khi viée diéu bién va bién doi
duogc thuc hién trén cac chudi m, hodc c6 thé dugc tao ra theo cong thuc. Tin hiéu df‘)ng
bd hoa thir nhat dap tng s(n) =1—2-c(n),n=20,1,---,N — 1, trong d6 N la sb
nguyén duong 16n hon 1, s(n) 1a chudi tin hiéu ddng bo héa thir nhét, va c(n) 1a chudi
m thi nhat.

M=N hoac M=N-1. Khi M=N, N phﬁn tr trong chudi tin hiéu déng bo hoa duoc
anh xa 1én N bd mang con. Khi M=N-1, cac phan tir khac véi phan tir trung tAm trong
chudi tin hiéu ddng bd hoa dugc 4nh xa 1én N—1 bd mang con. Phan tir trung tim trong
chudi cua tin hiéu ddng bd héa c6 thé duoc 4nh xa 1én bo mang con trung tim cua tin
hiéu ddng bd héa trong mién tin sd hodc c6 thé khong dugc truyén. Diéu nay khong bi
gi6i han trong sang ché.

C6 thé duge hidu rang thiét bi mang co6 thé diéu bién chudi m nhd khéa dich pha
nhi phan (Binary Phase Shift Keying, viét tit 1a BPSK), dé thu nhan chudi tin hiéu dong
bo hoa duge diéu bién va duge bién dbi. Thiét bi mang co thé, bao gdm, nhung khong
gi6i han &, didu bién chudi tin hiéu dong bd héa bing cach st dung so dd diéu bién khac.

Vi dy, khi chudi m th nhat1achudi {111111000011101111001011
001001000100110001011101011011000001100110101001
1100111001111011010000101010111110100101001110601
1110110} &bude néu trén, chudi duoc didu bién va dugc bién do6ila {~1 -1 -1 -1 -1
-11111-1-1-11-1-1-1-111-11-1-111-111-1111-111-1-1111~-
t11-1-1-11-11-1-11-1-111111-1-111-1-11-11-111-1-1-111-1
-1-111-1-1-1-11-1-11-11111-11-11-11-1-1-1-1-11-111-11-
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111-1-1-111-1-1-1-11-1-11}. Quy trinh diéu bién ctia chudi Gold thir nhit
trong tu nhu quy trinh diéu bién cta chudi m thi nhét, va cac chi tiét khong dugc mé ta
lai & day.

203. Thiét bi mang giri tin hiéu dong bd hoa thir nhat va tin hiéu dong bo héa thir
hai.

Thiét bj mang gui tin hiéu ddng bd héa thir nhat trén bd mang con mang chudi tin
hiéu ddng bd hoa thir nhét, va gui tin hiéu dong b hoa thit hai trén bd mang con mang
chudi tin hiéu déng bd héa thir hai.

204. Thiét bi nguoi dung thu tin hidu thu thir nhét va tin hiéu thu th hai.

Thiét bi ngudi ding thu tin hiéu duge giri béi thiét bi mang, va Iua chon dé thu tin
hiéu thu thir nhét va tin hiéu thu thir hai dép g yéu cau chat lugng tin higu.

Cén luu ¥ rang thiét bi ngudi ding c6 thé thu tin hiéu dugc cam tng, va thu tin
hiéu thu tht nhat va tin hiéu thu thir hai can thiét tir tin hiéu c6 chat lugng tin hidu dap
ng yéu ciu. Chét luong tin hiéu c6 thé bao gbm, nhung khéng gi6i han & cuong do tin
hiéu, thong tin chi bao chét luong kénh, va tuong tu.

205. Thiét bi nguoi ding tao ra cac chudi tin hiéu déng bd héa cuc bd.

Thiét bi ngudi ding tao ra cac chudi tin hidu déng bd hoa cuc bo. Chudi tin hidu
ddng bo hoa cuc bd bao gdm chudi tin hiéu dong bd héa cuc bo thir nhit va chudi tin higu
ddng bo hoa cuc bd thir hai. Chudi tin hiéu ddng bd hoa cuc bd thir nhét 1 chudi thu duoc
dua vao chudi m ther nhét, chudi tin hiéu dong bd héa cuc bo thir hai 1a chudi thu duoc
dya vao chudi Gold thur nhét, chudi Gold thr nhit duoc tao ra dua vao chudi m thi hai va
chudi m tha ba, va da thirc tao cia chudi m thir nhit giéng nhu da thirc tao ctia chudi m
thir hai trong chudi Gold thir nhét.

Cén lvu ¥ rang chudi tin hiéu dong bd héa cuc bo thir nhat 1 chudi thu dugc dua
vao chudi m the nhAt. Thiét bi nguoi ding thu nhin chudi m th@ nhét
{c()n=0,1,2,..,N — 1} dua vao da thuc tao g,(x) = YK, a; - x, trong do tri s6
clia hé s6 cua da thuce ¢6 thé 12 0 hodc 1, ax = 1,a, = 1, K 1a s6 nguyén dwong 16n hon
hodc bang 1, va 0 < i < K. Sau do, thiét bi ngudi dung thu nhén chudi tin hiéu déng bd
héa cuc bd tht nhit s(n) =1-2-¢c(n),n=0,1,2,...,N — 1,c((n + K)modN) =
Gl a; - o((n+ )modN) + c(n)) mod2,n=0,1,2,..,N—K —1 dya vao trj $b
trang thai ban diu ctia chudi m thir nhét va céng thirc d¢ quy, trong d6 s(n) 1a chudi tin

hi¢u déng bo héa cuc bo thir nhét, va c¢(n) 1a chudi m thir nhét. Tri sb trang thai ban dau
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khéc nhau ctia chudi m tht nhit din dén chudi thu dugc khac nhau. Tri sd trang thai ban
du cta chudi m thir nhit khong giéi han & ddy. Chudi tin hiéu dong bd hoa cuc bd thir
hai 12 chudi thu duogc dua vao chudi Gold thir nhat, chudi Gold dugce tao ra dwa vao chudi
m  tho hai {imin=0,1,2,..,N — 1} va  chudi m  tho ba
{f,(n)n=0,1,2,..,N — 1}. Pa thirc tao ctia chudi m thtt hai 1a g,(x) = Xi=b; - x*,
va da thire tao ctia chudi m thirba la gs(x) = YK ¢; - x!, trong @6 by = 1,by = 1,¢cx =
1,c, = 1, K 1a s6 nguyén duong 16n hon hodc bang 1, va 0 < i < K. Chudi Gold thir
nhét, chudi m thtr hai, va chudi m thir ba dap ing y,, () =1 =2 g, gmi(n) =
(filln+m+ k) modN) + f, ((n+k) modN)) mod2,n=20,1,2,..,N—- 1,k =
0,1,2,..,N—1,m=0,1,2,..,N — 1, trong d6 y,,,(n) la chudi tin hiéu dong bo hoa
thit hai, g, (n) 1 chudi Gold thtr nhat, va m la tri s6 dich twong ddi giita chudi f; (n)
va chudi f,(n).

C6 thé dugc hiéu ring khi da thirc tao 13 da thirc ban dau thir tu thir k, chudi thu
duoc tin hiéu déng b6 héa cuc bd thir nhit 14 chudi m, va chubi tin hiéu déng bo hoa cuc
bo thu nhét c6 do dai 1a N, trong d6 N = 25X — 1. Vi dy, khi K=7, N=127. K 14 s6
nguyén 16n hon 1. Didu nay khong bi giéi han cu thé & ddy. Viéc dich vong c6 thé duge
thuc hién trén chudi tin hiéu ddng bd héa cuc bod thir nhét va chudi tin hiéu dong b héa
cuc bo thir hai, dé thu nhan cac chudi khac co cung ddc tinh. Vi du, chudi thu dugc sau
khi viéc dich vong dugc thuc hién trén chudi tin hiéu déng b hoa cuc bo thir nhét c6 dic
tinh gidng nhu dic tinh cta chudi tin hidu déng b0 hoa cuc bod thir nhit, va van 1a chudi m.
Chudi thu dwge sau khi viée dich vong duge thuc hién trén chudi tin higu df“)ng bo hoa
cuc bd thet hai van 1a chudi Gold. Cac chudi duge dich vong cua chudi {c(n) |n =
0,12,..,N—-1} dap ung {c(m+p) modN)In=0,1,2,...,N—1},p =
0,1,2,..,N — 1, trong d6 p la tri sb dich vong. Theo céach khéc, cac chudi dugc dich
vong cua chudi {c(n) [n=0,1,2,..,N—1} dip tng {c((n—p)modN)n=
0,1,2,..,N — 1}, trong d6 p 1a tri s6 dich vong, bao gdm, nhung khong gidi han & p =
0,1,2,..,N—1.

Theo mot cach thuc hién, thiét bi nguoi dung tao ra chudi tin hiéu d@)ng bo hoa cuc
bo. Chudi tin hiéu dong bd hoa cuc bd bao gdm chudi tin hiéu dong bo héa cuc bd thir
nhit va chudi tin hiéu ddng bd héa cuc bod thir hai, chudi tin hiéu dong bo hoa cuc b thir
nhit 1a chudi thu dugc dua vao chudi Gold tht nht, va chudi Gold thir nhét 1a chudi
duoc tao ra dua vao chudi m thi nhit f,(n) va chudi m thit hai f,(n). Chudi tin hiéu
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déng bd héa cuc bo th hai 14 chudi thu duge dua vao chudi Gold thir hai, chudi Gold thtr
hai 14 chudi dugc tao ra dira vao chudi m thi ba f3(n) va chudi m thit tu f,(n). Chudi
Gold tht nhat, chudi m thi nhét, va chudi m the hai dép tng y,,,(n) =1-2-
Imix (M), Gmi () = (fi((n + m + kK)modN) + f,((n + k)modN)) mod2 , trong d6
Vi (1) 12 chudi tin hiéu ddng bo hoa thir nhat, g, (n) 1a chudi Gold tht nhét, va tri
sd dich twrong dbi gitta chudi m thir nhat va chudi m thit hai 1a m;. Chudi Gold tht hai,
chudi m thir ba, va chudi m thir tw dap Ung Y () =1—2" g (), gix() =
(fs((n + m + k)modN) + £,((n + k)modN)) mod2, trong d6 yn,;(n) 1 chudi tin
hiéu ddng bd hoa thir hai, g, ,(n) 12 chudi Gold thi hai, tri sé dich twong ddi giita
chudi m thit ba va chudéi m tht tw 1a m,,n=20,1,2,..,.N—1,k=0,1,2,..,N —
1,m=0,1,2,..,N — 1, vak l1a tri s6 dich vong. Cac da thirc tao cua chudi m thtr nhét va
chubi m tht ba 13 gibng nhau vala g,(x) =YX a; - x*,ax = 1,a, = 1, cac da thuc tao
ctia chudi m tht hai va chudi m thi tu 14 gidng nhau va 1a g,(x) = XX b; - xt, b =
1,b, = 1, vd m, # m,(modN) dugc dap ung. Trong tit ca cic phurong 4n cla sang ché,
trong trudng hop m; # m,(modN), khi hé théng bao gdm nhiéu chudi tin higu ddng bd
hoa tha cip, tri s6 dich twong dbi ciia mdi chudi tin hiéu dong bd hoa thir cAp dap Gng
my # m,(modN).

206. Thiét bi ngudi dung xi 1y tin hiéu thu thi nhat va tin hi¢u thu thir hai.

Thiét bi nguoi ding xir ly tin hiéu thu thir nhat va tin hiéu thu thr hai dwa vao
chudi tin hiéu ddng bd hoa cuc bd. Tin hidu ddng bd hoa cuc by bao gdm tin hi¢u dong
bd hoa cuc bd thir nht va tin hiéu dﬁ“)ng bo hoa cuc b thir hai.

Cén luu ¥ rang tin hiéu thu bao gdm tin hiéu thu thir nhét va tin hiéu thu tht hai,
va thiét bi nguoi dung thuc hién thao tic twong quan trén tin hiéu thu. Tin hiéu thu thu
nhét va tin hiéu thu tht hai c6 thé 1a gidng nhau, vi dy, c6 thé 1a cac tin hiéu thu duogc
trong mot khodng thoi gian, hodc cd thé 1a khac nhau, vi du, c6 thé 1a cac tin hiéu thu
dugc trong cac khoang thoi gian khac nhau.

Theo phuong 4n nay ciia sang ché, chudi tin hiéu déng bo héa thir nhét va chudi
tin hiéu déng bo hoa thir hai c6 tri sb trong quan nhé va dugce tao ra boi thiét bi mang,
tire 13, chudi tin hiéu ddng bo hoa so cAp va chudi tin hidu dong bo héa thir cdp, 1am gidm
su twong quan chéo gifta tin hiéu dong bd hoéa thir cap va tin hidu dong bo héa so cap.
Khi thiét bi nguoi dung phat hién tin hiéu déng bo hoa so cép trong 6 cuc bg, nhiéu duoc
tao ra dbi véi tin hiéu ddng bd héa so cip boi tin hidu dong bd héa thi cAp trong 6 khac
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hodc trong 6 cuc bd c¢6 thé duoc lam giam, nhd d6 dam bao riang khi tim kiém tin higu
déng b0 hoa so cép & cac tan sd trung tdm khic nhau, thi tin hi€u déng b0 hoa so cép
khong trong quan manh vdi tin hiéu déng bd héa khic do cic tan sb khac nhau.

Can luu v ring céc ky hiéu va cac ky tu toan hoc trong cdc phuong 4n ciia sing
ché khong dat ra gidi han dbi véi sang ché. Vi du, theo phuong 4n niy cua sang ché,
chudi m thir nhit dugc biu dién bdi f;(n), hodc c6 thé dugc biéu dién bang cach sir
dung ky hiéu chirc ning hodc ky hiéu chudi khéac, ching han nhu a(n), a,(n), hoic
x(n). Trong quy trinh thuc hién cu thé, chudi néu trén c6 thé 1a dit liéu duoc luu trit theo
thir tu cu thé hodc dap Gmg méi twong quan cu thé va trén d6 viéc xir Iy hodc tinh todn
toan hoc duogc thuc hién.

Nhu duge thé hién trén Fig.4, khi viéc phat hién dong bd hoa so ca
hién, gia sir ring trung tAm tan s6 14 trung tAm 1, va vi tri trung tAm cta tin hiéu dong bd
héa dugc gui thyuc su 1a trung tdm 2. Néu tri s6 dich tuong ddi cua chudi Gold duge st
dung bai tin hiéu déng b6 hoa so cép va tri sb dich tuong dbi cia chubdi Gold duogc st
dung boi tin hiéu ddng bd hoa thir cAp dap tng m, = m,(modN), thi cac tri sé dich k
khac nhau duoc sit dung dé phan biét. Trong khi phét hién, khi trung tdm duoc gia dinh
khac vé6i trung tdm dé truyén thuc su tin hidu dong bd hoa thir cap, thi cac phén bi chong
14p trong mién tan sb c6 thé hoan toan giéng nhau, din dén tri sd twong quan twong ddi
16n. Theo giai phap nay cia sang ché, m; # m,(modN). Do dé, tri s6 twong quan 1a
tuong d6i nho, va nhidu 1 twong dbi nho.

C6 thé duoc hibu ring céc quy trinh xir Iy céc tin hiéu thu khac nhau boi thiét bi
nguoi dung la khac nhau. Vi dy, viéc phat hién tin hiéu déng b6 héa so cip khac véi viée
phat hién tin hiéu dng bd hoa thir cdp. Trong qua trinh phét hién tin higu dong bo héa so
cap, thiét bi phia thu can phai gia dinh tan sd trung tAm cta tin hi¢u dong bd hoa so cap,
va thu nhan tin hiéu thu dugc dwa vao tin s trung tAm duoc gia dinh cla tin hiéu dong
b0 hoa so cép, dé thuc hién thao tac twong quan trén chudi duge tao ra tin hiéu déng bo
hoa so cép cuc bd va tin hiéu thu dugc. Viéc phat hién tin hiéu déng bo hoa thir cép duoc
thwe hién khi tin hiéu ddng bd hoa so cip da dugc phét hién. Thiét bi phia thu c6 thé thu
nhén trung tdm cua tin hiéu dong bd hoa thix cép dua vao trung tdm cua tin hi€u dong bod
hoéa so cdp dugc phat hién (trung tAm cia tin hiéu dong b héa so cip thuong gidng nhu
trung tAm cia tin hiéu dong bd héa thir cip). Tan sb c6 thé cua trung tAm cla tin higu

dong bd héa so cap 1a f, +n X fr, trong d6 n 1a s6 nguyén, f, 1a tan s6 ban dau, va fz
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1a khoang cach kénh va co thé dugc xé4c dinh trude. Vi du, khoang cach kénh fr ¢6 thé
1a 100 KHz, 180 KHz, 300 KHz, hodc tuong ty. Ngoai ra, trj s6 ctia fi c6 thé thay dbi
theo dai tdn sb (Frequency Band). Vi du, trong truomg hop ciia tan s cao, tin sb dudi 3
GHz, tan sb tir 3 GHz dén 6 GHz, va tin s6 tir 6 GHz dén 52,6 GHz c6 thé twong tng véi
cac tri sb khoang cach kénh khac nhau.

C6 thé c6 nhidu, vi du, ba chudi tin hiéu ddng bd hoa so cdp. Thiét bi mang xéac
dinh @& sir dung mot trong s cac chudi tin hiéu dong bd hoa so cap dwa vao ky hiéu nhan
dang 6. Theo mot cach thuc hién, gia st ré'mg ¢6 ba chudi tin hiéu df?)ng bo hoa so cép,
trong d6 hai trong sé cac chudi tin hiéu ddng bd hoa so cip co thé duge thu nhan dya vao
hai chudi m, va chudi tin hiéu déng bo hoa so cép khac c6 thé duge thu nhan dua vao
chudi Gold. Céc da thirc tao clia hai chudi m 1a giéng nhu cac da thirc tao ctia hai chudi m
cho chudi Gold dé tao ra tin hiéu déng b0 hoa thi cép. Céc da thtc tao cua hai chudi m
cho chudi Gold cho tin hiéu ddng bd hoa so cip 1a gidng nhur cac da thirc ctia hai chudi m
cho chudi Gold d tao ra tin hiéu déng bo hoa thir cép° Nghia la, céc chudi m thudc vé
cing nhom cia cc chudi Gold. Co thé cling ¢6 nhiéu tin hiéu ddng bo hoa thir cip. Cac
chudi Gold khac nhau duogc tao ra nho su thay doi cua tri 36 dich twrong dbi va tri sb dich
vong, va cac chudi Gold khac nhau c6 thé mang thong tin nhan dang 6.

Chudi tin hiéu ddng bd héa so cip c¢6 dd dai 1a N, ba tri sé dich vong ctia chudi m
ding dé tao ra chudi tin hiéu déng bo hoa so cép 1a {0, a,, a,}, trong @6 N > a; > ay >
0. Gia st ring b, = ay, by = a; — ay, vd b, = N — a,. Tin hiéu déng bd hoa so clp c6
khoang cach bd mang con 1a Af, a,, a4, fr dugce lua chon, sao cho tat ca cac tri s clia
i=0,1,2 dap tng (b; X Af Ymod fr > Af va fr — (b; X Af Ymod fr > Af. Dbi
v6i cac dai tin sb khéc nhau, Af c6 thé 1a khac nhau. Tuy nhién, mdi dai tin s6 c6 thé 1a
duy nhét. Nghia la, mdi dai tin sb chi c6 mot tri sd. Cac chudi cia cac tin hiéu déng bo
hoa trong cac dai tan s khac nhau c6 thé c6 cing do dai.

Vi du, gia st rang N = 127,Af =15 KHz, a, =43,a;, =86, va fz =
100 KHz . Trong truong hgp nay, b, =43,b; =43,b, =41 . Do do, b, X
Afmod fz =15 KHz khong dap tmg (b, X Af )Ymod fz > Af. Theo cach nay, néu
d0 1éch giira tin sb cua thiét bi phia thu va tan sd cua thiét bi phia truyén 16n hon so v6i
mdt bd mang con, khi thiét bj phia thu gia dinh tin sb trung tAm cta tin hiéu dong bd hoa
SO cép, va tim kiém tin hiéu déng bo hoa so cép dua vao tin sb trung tdm duoc gia dinh,

do dich vi tan sb gdy ra do tan sb trung tam, tin hiéu déng bo hoa va tin hiéu déng bo hoa
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so cAp duogc gia dinh ¢ dich vong 1a by c6 thé c6 xép xi 127 — b, = 127 — 42 = 85
b6 mang con bi chdng 14p. Ngay ca néu tan s trung tAm khéng chinh xac, c6 tri sb tuong
quan trong ddi 16n, din dén hiéu sudt thu cua thiét bi phia thu giam xubng. Néu a, =
42,a, =84, va fp =100KHz dugc lga chon, by =42,b; =42, va b, =43.
(b; X Af Ymod fr =30 KHz,30 KHz,45 KHz lan lugt tvong tng v6i i = 0,1,2.

fr— (b; x Af Ymod fz =70 KHz,70 KHz,25 KHz lan luot tuong tng voi
i =0,1,2. Pic diém 16n hon Af dugc dép tmg.

Theo vi du khac, néu fr =180 KHz, a, =43,a, =86, va Af =30 KHz,
b, = 43,b; = 43,va b, = 41.

(b; X Af )mod fr =30 KHz,30 KHz,150 KHz lan luot tuwong tng véi i =
0,1,2.

fr— (b; X Af Ymod fz =150 KHz,150 KHz,30 KHz lan lugt tuong ting v6i
i =0,1,2. bic diém lén hon Af khong duoc dép tng.

Néu fr =300 KHz,a, = 42,va a, = 84, by = 42,b, = 42,b, = 43,va Af =
30 KHz.

(b; x Af Ymod fz = 60 KHz,60 KHz,90 KHz lan lugt twong tmg véi i =
0,1,2.

fr — (b X Af )mod fr =240 KHz,240 KHz,210 KHz lan luot twong tng
voi i = 0,1,2. Dic diém 16n hon Af duogc dép ung.

Ngoai ra, d6i v6i mdi dai tin sb, tat ca ay, a;, vafz dugc lya chon can phai dap
tmg (b; X Af Ymod fgr > Af va fg— (b X Af )mod fr > Af, trong d6 Af la
khoang cach bd mang con cua tin hiéu ddng bod héa so cip trong dai tan sb. Trong qua
trinh phét hién tin hiéu ddng bd héa so cip, phuong phap hoic thiét bi dé giri hodc thu
chudi tin hidu ddng bd hoa so cip dap tmg dic diém va duoc tao ra dua vao cac chudi m
c6 cac tri sb dich vong 14 0, ay, va a; c6 thé 1am giam nhiéu gay ra do sy phat hién tan
sd trung tAm ciia kénh dong bd hoéa.

Dua vao Fig.5, phuong an khac vé phwong phép giri tin hi¢u ddng bd hoa dugc dé
xudt trong c4c phwong an cia sang ché duge mo ta.

501. Thiét bi mang tao ra chudi tin hiéu dong bd hoa thir nhit va chudi tin hiéu
ddng bd hoa thir hai.

Thiét bi mang tao ra chudi tin hiéu ddng bd héa thir nhit va chudi tin hiéu dong bo

hoéa thir hai. Chudi tin hiéu déng bod héa thir hai 1a chudi thu duoc dwa vao chudi m thi

38



53479 39/69

nhat va chudi m thi hai. Tri sé dich twong dbi gitra chudi m thi nhat va chudi m thir hai
ctia chudi tin hiéu ddng bd hoa thir hai thu duge va 1a m, tri sé dich vong 1a p, va khoang
tri s& cta p khong bao gbém tri s6 dich vong k twong quan manh véi chudi tin higu dong
b hoa thit nhat. Chudi m thir nhat va chudi m thtt hai déu c6 do dai [a N.

Can luu ¥ ring chudi tin hiéu dong bd hoéa tha hai 1a chudi thu duge bang cach
thue hién thao tac bd sung mddun 2 trén chudi m thir nhét va chudi m tht hai. Nghia 13,
chudi tin hiéu déng bd héa the hai dwoc tao ra dwa vao chudi m tha nhét
{fiM)|n=10,1,2,..,N —1} va chudi m tht hai {f,(n)ln=0,1,2,..,N— 1} nho
thao tac bd sung modun 2. Pa thirc tao cia chudi m thir nhét 1a g, (x) = YK ja; - x%, va
da thirc tao cua chudi m thw hai 13 g,(x) = XX b; - x%, trong d6 ax = 1,ay = 1,bg =

1,b, = 1, K 1a sé nguyén dwong 16n hon hodc bang 1, va 0 < i < K. Chudi tin hi¢u

2
+ A 11 A

déng bd hoa thi hai c6 thé duge thu nhan dua vao chudi Gold, hoac c6 thé khong thu
dugc dya vao chudi Gold. Chudi tin hiéu ddng bd héa thir hai, chudi m tht nhét, va chudi
m tht hai ddp ng Yy, =1-2-gn®), gnx) = (f,((n + m + k)modN) +
f,((n + k)modN)) mod2,n=0,1,2,..,N—-1,k=0,1,2,..,N-1,m =
0,1,2,..,N—1, trong d6 y,,,(n) 1a chudi tin hiéu dong bd héa tht hai, gy, x(n) co
thé 1a chudi Gold, f,(n) va f,(n) 1a cac chudi m, m Ia tri s6 dich tuong di gitta chudi
fi(n) va chudi f,(n). Khi fi(n) va f,(n) 1a cip chudi m wu tién, g, () 1a chudi
Gold.

C6 thé duogc hiéu rang, dé tranh su twrong quan manh gitra hai tin hiéu dong bo hoa,
tri s6 dich vong p duoc sir dung cho chudi m trong tin hiéu dong bd hoa thir hai khong
bao gdm tri s6 dich vong k tuong tmg véi chudi c6 tri s6 trong quan 16n nhét véi tin hidu
ddng bd hoa thir nhét. Tri s6 twong quan giita hai chudi ¢6 ciing d6 dai duogc xé4c dinh 1a
tri s tuyét dbi cua cua tong cia cac tich lién hop ctia cac phan tir & ciing vi tri. Vi du, khi
K=7 va N=127, ddi v6i bat ky mot trong sb 127 tri s6 dich twong dbi, m = 0,1, 2, ...,126.
Tri s6 dich vong k ma chudi tin hiéu déng bd hoa thir hai can phai tranh 1a {20, 16, 30, 91,
95, 25,78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78,
20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30,
91,95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25,
78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16,
30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95, 25, 78, 20, 16, 30, 91, 95,
25,78, 20}.
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502. Thiét bi mang thu nhan tin hiéu ddng bd hoa thir nhét va tin hidu déng bo hoa
thir hai.

Thiét bi mang 4nh xa chudi tin hiéu déng bo hoa thir nhat 1én N bd mang con trong
don vi thoi gian thir nhat d& thu nhan tin hiéu déng bo hoa thir nhét, va dnh xa chudi tin
hiéu ddng bd héa thir hai 1én N bo mang con trong don vi thoi gian thi hai dé thu nhan
tin hiéu ddng bd hoa thir hai, trong d6 N 1a sé nguyén duong 16n hon hogc bang 1.

Cén luu ¥ ring tin hidu ddng bod hoa thi nhat va tin hidu dong b héa thir hai thu
duoc béi thiét bi mang c6 thé 1a cac chudi thu dwoc sau khi viéc didu bién va bién dbi
duoc thuc hién trén cac chudi m, hodc c6 thé duoc tao ra truc tiép theo cong thirc. Tin
hidu ddng bo hoa thir nhit dap tmg s(n) =1—2-c(n),n=0,1,--,N — 1, trong d6 N
1a s6 nguyén dwong 16n hon 1, s(n) 1a chudi tin hiéu déng bd héa thir nhit, va c¢(n) 1a

DY

chu6i m thir nhat. Tin hiéu dong bd hoéa thlr hai tuwong tw nhu tin hiu dong b hoéa th

(S W

O
e

nhét, va cac chi tiét khong duoc mo ta lai & day.

M=N hodc M=N-1. Khi M=N, N phén tir trong chudi tin hiéu déng bd héa duoc
4nh xa 1én N bd mang con. Khi M=N-1, cac phin tir khac v6i phin tir trung tm trong
chudi tin hiéu dong b6 hoa duoc 4nh xa 1én N-1 bd mang con. Phin t0 trung tAm trong
chudi cua tin hiéu déng bo hoa c6 thé duoc 4nh xa 1én bd mang con trung tAm cua tin
hiéu ddng bd hoa trong mién tan s6 hodc co thé khong dugc truyén. Piéu nay khong bi
gi6i han trong sang ché.

C6 thé duoc hiéu rang thiét bi mang c6 thé didu bién chudi m nhd khéa dich pha
nhi phan (Binary Phase Shift Keying, BPSK), dé thu nhan chudi tin hiéu déng bd hoa
duoc didu bién va dugc bién dbi. Thiét bi mang c6 thé didu bién theo cach khac chudi tin
hiéu ddng bd hoa bing cach sir dung so db didu bién khac. Piéu nay khong bi gi¢i han cu
thé ¢ day.

503. Thiét bi mang gui tin hiéu ddng bd hoa thir nhit va tin hidu dong b hoa thir
hai.

Thiét bi mang gt tin hiéu ddng bod hoa thir nhét trén bd mang con mang chudi tin
hiéu ddng bd hoa thir nhit, va g tin hiéu déng bo héa thir hai trén by mang con mang
chudi tin hiéu déng bd hoa thit hai.

504. Thiét bi nguoi dung thu tin hiéu thu thu nhét va tin hiéu thu th{ hai.

Thiét bi nguoi dung thue hién viéc phan loai trén tin hi¢u thu dugc, va lua chon dé

thu tin hiéu thu thir nhat va tin hiéu thu thir hai d4p Gmg yéu cau chét luong tin higu.
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Theo phwong 4n nay ciia sing ché, bude 503 va budc 504 ma trong d6 thiét bi
ngudi ding truyén cac tin hiéu dong bd hoa twong tw nhu bude 203 va bude 204 trén
Fig.2, va cac chi tiét khong duoc mo ta lai & day.

505. Thiét bi ngudi dung tao ra cic chudi tin hiéu déng bo hoa cuc bo.

Thiét bi ngudi ding tao ra cac chudi tin hidu déng b6 hoa cuc bd. Chudi tin hicu
ddng bd hoa cuc bd bao gdm chudi tin hiéu ddng bd hoa cuc bd thir nhat va chudi tin higu
dong b hoéa cuc bd th hai. Chudi tin hiéu dong bd héa cuc bd thir hai la chudi thu duoc
dua vao chudi m thir nhat va chudi m th hai. Tri sé dich twong dbi gita chudi m thit nhét
va chudi m thtr hai ctia chudi tin hiéu ddng b héa cuc bd thit hai thu duge va la m. Tri s§
dich vong 1a p, va khoang tri sb cua p khong bao gom tri s6 dich vong k twong quan
manh v6i chudi tin hiéu dong bo héa thir nhat.

s Tho

thir hai ¢o duoc thu

th
LL uu \J uxu

(D)

C))

C6 thé dugc hiéu rang chudi tin hiéu dong bd hoa cuc b 1
nhan dua vao chudi Gold. Chudi Gold 13 chudi duoc tao ra dua vao chudi m thtr nhét
fi(n) va chudi m tht hai f,(n). Chudi tin hiéu ddng bd hoéa cuc bd thir hai dép Gng
Ymx (M) =1 =2 gy i (M), G (n) = (f1((n +m+ k)modN) + fz((n +

k)modN)) mod2,n=20,1,2,..,N—-1,k=0,1,2,..,N-1,m=0,1,2,..,N - 1.

506. Thiét bi ngudi ding xt 1y tin hidu thu thir nhat va tin higu thu thit hai.

Thiét bi nguodi dung xt 1y tin hidu thu thir nhit va tin hi¢u thu thit hai dya vao
chudi tin hiéu ddng bod héa cuc bd. Tin hiéu dong bd hoa cuc bd bao gf”)m tin hiéu dong
bd hoa cuc bd thir nhit va tin hiéu dong bo hoéa cuc bd thir hai.

Cén luu ¥ rang tin hiéu thu bao gdm tin hiéu thu thi nhat va tin hiéu thu tht hai,
va thiét bi ngudi dung thuc hién thao tac twong quan trén tin hiéu thu.

Theo phwong 4n niy cia sang ché, chudi tin hiéu déng bd hoéa thi nhét va chudi
tin hi€u déng bo hoéa thir hai 6 tri sb twong quan nho va dugce tao ra béi thiét bi mang,
tire 1a, chudi tin hidu ddng bd hoa so cip va chudi tin hiéu déng bd hoéa thir cip, 1am giam
su twong quan chéo gitra tin hiéu dong bo héa thir cip va tin hiéu dbng bo hoa so cip.
Theo cach nay, khi thiét bi ngudi ding phat hién tin hiéu dong b hoa so clp trong 6 cuc
b6, nhifu duge tao ra cho tin hiéu ddng bd héa so cip bai tin hiéu dong bd héa thir cip
trong 6 khéac hodc trong 6 cuc b c6 thé duoc lam gidm.

Dua vao Fig.6, mdt phuong 4n vé thiét bi mang trong cic phuong 4n cla séng ché
bao gdm: |

b6 phén tao 601, dugc tao cAu hinh dé tao ra chudi tin hiéu déng bd hoéa thir nhat
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va chudi tin hiéu ddng bd hoa tht hai, trong d6 chudi tin hiéu ddng bo hoa thir nhét 14
chudi thu dwoc dwa vao chudi m thir nhét, chudi tin hiéu dong bd hoa th hai 1a chudi thu
duogc dua vao chudi Gold thir nhét. Chudi Gold tht nhit duoc tao ra dua vao chudi m thu
hai va chudi m thi ba, da thirc tao ctia chudi m thir nhat gidng nhur da thirc tao ctia chudi
m thi hai, va chudi m th nhit, chudi m thi hai, va chudi m tht ba déu c6 do dai 1a N;

bo phan 4nh xa 602, dugc tao cdu hinh dé: 4nh xa chubi tin hiéu dong bd héa thir
nhét 1én M bd mang con trong don vi thoi gian thir nhit dé thu nhén tin hiéu dong bd hoa
thir nhat, va 4anh xa chudi tin hiéu d@)ng bd hoa thir hai 1én M by mang con trong don vi
thoi gian th hai dé thu nhén tin hiéu dong bd hoa thir hai, trong d6 M va N 1a céc s
nguyén duong 16n hon 1; va

bd phan gii 603, dugce tao cAu hinh dé gai tin hi¢u déng bd hoa tht nhat va tin
hiéu dong bo héa thi hai.

Phuong 4n nay cua sang ché dé xuat phwong phép tao ra tin hiéu dong bd hoa. Tin
hiéu déng bd héa c6 thé bao gém tin hi€u déng bd hoa thir nhét va tin hiéu déng bd hoa
tht hai. Tin hiéu ddng bd hoa tht nhét va tin hiéu ddng bd hoa thir hai c6 thé 1a tin hiéu
ddng bd hoa thir nhat va tin hiéu déng bo héa thir hai dugc dé cap trong cac phuong an
cta sang ché. Vi du, tin hiéu ddng bd hoa thi nhit c6 thé 1a tin hidu dong bd hoa so cép,
va tin hiéu ddng bd hoa thir hai c6 thé 1a tin hiéu dong bd hoa thir cap. Tin hiég dong bo
héa thit nhét duogc tao ra dwa vao chudi tin hiéu dong bo héa thi nhét. Tin hiéu d("ing bo
hoa thir hai dugc tao ra dua vao chudi tin hiéu déng b0 hoa thir hai.

Theo céach thuc hién c6 thé, chudi tin hiéu dong bd hoa thir nhat s(n) dép tmg
s)=1-2-¢c(n),n=0,1,2,..,N — 1, trong d6 c(n) 1a chudi m thir nhit. Pa thirc
tao cta chudi m thit nhit {c(n)|n =0,1,2,..,N -1} 1a g,(x) = YK a; - x*, trong d6
ax =1,a, =1, K 12 sé nguyén duong I16n hon hodc bang 1, va 0 <i < K. c((n +
K)modN) =K la,; - c((n + i)modN) +c(n)) mod2,n=0,1,2,..,.N—-K—-1
Da thtc tao cia chudi m thi nhat c¢(n) 1a g(x) = x7 + x* + 1. Cong thtc dé quy 1a
cn+7) = (c(n +4) + c(n))modZ.

Theo céach thuc hién c6 thé, chudi tin hiéu déng bd hoa thtt hai y,, ,(n) dap tng
Ymx(M) =1-2"gn (M),n=0,1,2,..,N =1, trong d6 gm;(n) la chudi thu dugc
dra vao chudi m tht hai {f(nW)|n=0,1,2,..,N—1} va chubi m tht ba
{L(M)In=0,1,2,..,N —1}. Vi du, gmx(n) c6 thé 1a chudi Gold. Pa thic tao cua
chubi m tht hai 1a g,(x) = XX, b; - x%, da thirc tao clia chudi m tht ba 12 g;(x) =
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K ci-xb, trong @6 by = 1,by = 1,cx = 1,¢o = 1, K 12 s6 nguyén duong 16n hon
hodcbang 1,va 0 <i < K.
Imi(M) = (,((n + m + K)modN) + f,((n + k)modN)) mod2,n
=012,..,.N—-1,k=0,1,2,..,N-1,m=0,1,2,..,N — 1,
trong d6 m 1a tri sé dich twong dbi gifra chudi f;(n) va chudi f,(n), vak Ia tri s6 dich
vong.

Theo cach thyc hién c6 thé khéc, chudi tin hidu dong bd hoa tht hai y,, . (n) dép
g Y =x,((n+m+k) modN) -x,((n+k) modN) (cong thuc 1), trong
do

x,(n) =1-2-f,(n) (cobng thirc2);

x,(n) =1-2-f,(n) (cong thic 3); va

n=01-,N-1,k=0,12,..,N=-1,m=0,1,2,..,N —
1, f,(n) 1A chudi m th& hai,va f,(n) chudim tha ba.

C6 thé duge hiéu rang cong thirc 2 va cong thirc 3 ¢6 thé dugce thay thé vao cong
thte 1, dé thu duoc:

Ymx(@M) =[1 =2 fi((n +m+k)modN)]-[1 -2 f,((n + k)modN)]

(cong thirc 4)

Dé don gian, m+k co6 thé dugc goi 13 k1, nghia 13, k1=m+k. Trong trudng hop nay,
cong thirc 4 ¢6 thé ciing dugc biéu dién 1a:

Yme(M) =[1 =2 fi((n+ ky)modN)] - [1 -2 f,((n + k)modN)]  (cong
thtrc 5), trong d6

n=01-,N-1, k=0,1,2,...,N—1,va k;, =0,1,2,...,2(N — 1), nghia 13,
n 14 s6 nguyén nhé hon hodc bang N-1, k 13 s6 nguyén nho hon hoic bang N-1, vakl 1a
s6 nguyén nhé hon hoic bang 2(N-1).

Theo cach thuc hién c6 thé, da thuc tao cia chudi m thir nhat
{cm)|n=0,1,2,..,N — 1} gibng nhu da thirc tao ctia chudi m thit hai f;(n). Vi du, da
thirc tao ctia chudi m tha nhit 13 g(x) = x” + x* + 1, va cong thirc dé quy 1a c(n +
7) = (c(n +4) + c(n))modZ; va da thirc tao ctia chudi m thir hai 1a g(x) = x7 + x* +
1,vacongthicdé quyla fi(n+7) = (fi(n +4) + f;(n))mod2.

Chudi tin hiéu dong bd hoa thir nhét va chudi tin hiéu ddng bd héa thir hai thu

duoc theo phuong an nay c6 tri s6 twong quan nho. Nghia 13, chudi tin hiéu dong bo hoa
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so cAp va chudi tin hiéu ddng bo hoa thir cip c6 tri sé twong quan nhé. Do d6, sy twong
quan chéo gifta tin hiéu dong bo hoa thir cap va tin hiéu ddng bd héa so cip c6 thé duge
lam giam, nho d6 lam giadm nhiéu duoc tao ra cho tin hiéu ddng bd hoa so cp bai tin
hiéu ddng bo hoa thir cap trong 6 khac hodc trong 6 cuc bd.

Dua vao Fig.7, phuong an khac vé thiét bi ngudi dung trong s6 cac phuong an clia
sang ché bao gdm b6 phan thu 701, bd phan tao 702, bo phan xir Iy 703:

B phan thu 701, dwoc tao ciu hinh dé thu tin hiéu thu thir nhat va tin hi¢u thu thir
hai;

Bd phan tao 702, dugc tao cAu hinh dé tao ra cac chudi tin hiéu déng b0 hoda cuc
b0, trong d6 cac chudi tin hidu ddng bd héa cuc bd bao gdbm chudi tin hidu dong bd héa
cuc bd thir nhat va chudi tin hiéu ddng bd héa cuc bo thir hai. Chudi tin hiéu ddng bd hoa

1

cuc bo thir nhat [a chudi thu duoc dua vao chudi m thir nhit. Chudi tin hiéu dong bo hoa

c

cuc bo thtt hai 1a chudi thu duge dwa vao chudi Gold tht nhét, chudi Gold thir nhét duoc
tao ra dua vao chudi m thi hai va chudi m thir ba, da thirc tao ctia chudi m thir nhét gidng
nhu da thtc tao ctia chudi m thi hai, va chudi m thi nhét, chudi m thi hai, va chudi m
thir ba déu c6 do dai 1a N, trong d6 N 1 s6 nguyén duong 16n hon 1; va

B phan xir 1y 703, dugc tao cAu hinh d& xir 1y tin hiéu thu thir nhat va tin hiéu thu
tht hai dua vao chudi tin hiéu dong bd hoa cuc bo.

Mot cach tity ¥, bd phén xit Iy 703 ¢6 thé con bao gom:

b6 phan con xtr Iy thir nhat 7031, duoc tao cAu hinh dé thuc hién viée xir 1y tuong
quan trén tin hiéu thu tho nhét dya vao chudi tin hiéu déng bo hoa cuc bd thir nhat; va

bd phan con xur ly thtr hai 7032, dugc tao cAu hinh dé thuc hién viéc xir ly tuong
quan trén tin hiéu thu thi hai dva vao chudi tin hiéu df“mg bd hoa cuc bd thir hai.

Mbt cach tiry ¥, bo phéan con xir Iy thir nhit 7031 ¢ thé duge tao cAu hinh cu thé
dé:

thuc hién viéc xi ly twrong quan trén tin hi¢u thu th nhét dua vao chudi tin hiéu
ddng bd hoa cuc bo thu nhat, trong d6 chudi tin hiéu ddng bd hoa cuc b thir nhat 1a
chudi thu dugc dwa vao chudi m thi nhit. Chudi tin hiéu ddng bo héa cuc bd thir nhit
s(n) dap ung s(n) =1—2-c(n),n=0,1,2,..,N—1, trong d6 c(n) 1a chudi m thu
nhit. Pa thic tao cua chudi m tht nhit {c(n)ln=0,1,2,..,N—1} 1a g,(x) =

K ,a;-x!, trong d6 ag = 1,a, = 1, K 1a sé nguyén duong 16n hon hoic bang 1, va

0<i<K . c((n + K)modN) = (& a; - c((n + i)modN) + c(n)) mod2,n =
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0,1,2,..,N—K—1. Pa thtc tao ciia chudi m thir nhat c(n) 1a g(x) =x7 +x* + 1.
Cong thic dé quy la c(n +7) = (c(n +4) + c(n))modZ.

Mot cach tuy ¥, chudi tin hiéu déng bd héa cuc bd thir nhit c6 thé duge tao ra theo
cach khac theo cach thic tao ra chudi tin hiéu déng bd hoa thtr nhat trong cac phuong an
néu trén. Dé chi tiét, tham khao cic phan md ta lién quan trong cac phwong 4n néu trén.
Chi tiét khong dugc mo ta lai & day.

Mot cach tuy y, bo phan con xtr ly thit hai 7032 c6 thé dugc tao cAu hinh cu thé dé:

thuc hién viéc xi¢ Iy twong quan trén tin hiéu thu thr hai dua vao chudi tin hiéu
ddng bo hoa cuc bo thir hai.

Theo céach thuc hién, chudi tin hiéu déng bd héa cuc bo thir hai 1a chudi thu duogc
dua vao chudi Gold thir nhat. Chudi Gold thir nhat dugc tao ra dwa vao chudi m thtr hai
{f{(n)ln=0,1,2,..,N— 1} va chudi m thit ba {f,(n)in=0,1,2,..,N — 1}. Da thuc
tao ciia chubi m thu hai 1a g,(x) = YK, b; - %!, va da thirc tao ctia chudi m thir ba 1a
g:(x) = YK ¢ - x!, trong d6 bg = 1,by = 1,cx = 1,¢o = 1, K 14 s6 nguyén duong 16n
hon hodc bing 1, va 0 < i < K. Chudi Gold tht nhét, chudi m thir hai, va chudi m thi ba
dap ng Yy =1-2-gn M), gnx(m) = (fi((n+ m + k) modN) +f, ((n+
k) modN)) mod2,n=0,1,2,..,N-1,k=0,1,2,..,N-1,m=0,1,2,..,N—1 ,
trong d6 Y (n) 1a chudi tin hiéu dong bd héa thir hai, g, (n) 1a chudi Gold thir nhét,
m la tri s§ dich twong dbi giita chudi f;(n) va chudi f,(n), va k 1a trj s6 dich vong.

Theo cach thuc hién khéc, chudi tin hiéu dong bd hoa cuc bd thir hai Ymx(n) dép
ung:

Ymx (@) = x,((n + m + k) modN) -x,((n+k) modN, trong d6 x,(n) =1—
2-ff(n) , x,n)=1-2-f,(n) , n=01-,N-1,k=0,12,..,N-1,m=
0,1,2,..,N—1,f(n) 1a chudi m tht hai, va f,(n) 1a chudi m tht ba.

C6 thé dugce hiéu ring yy, (n) c6 thé ciling duge biéu dién la:

Vmx(@m) =[1—=2-f;((n +m+k)modN)] - [1 - 2 - f,((n + k)modN)].

Pé don gian, m+k c6 thé duoc goi la k1, nghia 1a, k1=m-+k. Trong truong hgp nay,
Vmx(n) c6 thé cling duge biéu dién la:

Vmr(m) =[1—=2-f((n +k;)modN)] - [1 = 2 - f,((n + k)modN)] (cong thirc
5), trong d6

n=01-,N-1,k=0,1,2,..,N—-1, k; =0,1,2,...,2(N—1),nghiala,n 1a
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s6 nguyén nho hon hoic bang N-1, k 13 s6 nguyén nhé hon hoic bang N-1, va k1 1a sb
nguyén nho hon hodc bing 2(N-1).

Theo cich thuc hién c6 thé, da thirc tao cia chudi m tht nhat
{c(n)ln=0,1,2,...,N — 1} gibng nhu da thirc tao ctia chudi m thr hai f;(n). Vi du, da
thirc tao cia chubi m thir nhat 13 g(x) = x” +x* + 1, va cong thirc dé quy 1a c(n +
7) = (c(n +4) + c(n))modZ; va da thire tao cia chudi m thtr hai 1a g(x) = x7 +x* +
1, va cong thirc dé quy 1a f;(n+7) = (f1 (n+4)+f; (n))modZ.

Mot cach tuy v, chudi tin hiéu déng bo hoa cuc bd thir hai c6 thé dugc tao ra theo
cach khéc theo cach thirc tao ra chudi tin hiéu déng b hoa thir nhat trong cic phuong 4n
néu trén. Dé chi tiét, tham khao cic phin md ta lién quan trong cic phuong 4n néu trén.
Chi tiét khong duge mo ta lai & day.

Theo phuong 4n nay cua sang ché, thiét bi ngudi ding 1an lugt xir 1y tin hiéu thu
thir nhat va tin hiéu thu tht hai bing cach sir dung chudi tin hiéu dong bo hoéa cuc bo thir
nhét va chudi tin hiéu df‘)ng bo hoa cuc bd thir hai duoc tao ra co tri ) tuong quan nho,
nghia 13, thiét bi ngudi dung 14n luot xi Iy tin hidu thu thir nhit va tin hiéu thu tht hai
béng cach sir dung chudi tin hiéu dé)ng bo hoa so cép cuc bo va chudi tin hiéu déng bo
hoéa thir cép cuc bo, dé lam giam xac sudt phat hién sai tin hi¢u déng bo hoa thir cép cuc
bd va tin hiéu dong bd hoa so cip cuc bd, nhd d6 nang cao hicu suit phat hién tin hiéu
thu thit nhat va tin higu thu th hai.

Dua vao Fig.8, phuong an khac cia thiét bi mang trong cac phuong 4n clia sing
ché bao gdm bd phan tao 801, bd phéan dnh xa 802, bd phan giri 803:

B0 phan tao 801, duoc tao cAu hinh dé tao ra chudi tin hiéu déng bd héa thir nhét
va chudi tin hiéu ddng b6 hoa thir hai, trong d6 chudi tin hidu ddng b héa thir nhét la
chudi thu dugc dwa vao chudi Gold thir nhat. Chudi Gold tht nhit 1a chudi dugc tao ra
dua vao chudi m thit nhit va chudi m thi hai. Chudi tin hiéu déng bd héa thir hai 1a chudi
thu dugce dua vao chudi Gold thr hai. Chudi Gold th& hai 14 chudi dugc tao ra dua vao
chudi m tha ba va chudi m tht tu, cac da thire tao ctia chudi m thtr nhat va chudi m tha
ba 1a giéng nhau, cic da thirc tao cia chudi m th hai va chudi m thir tu la gidng nhau.
Tri s6 dich twong dbi gitta chudi m thir nhat va chudi m thir hai 1a mj, tri s6 dich twong
d6i gitra chubi m thr ba va chudi m th& tu 14 m,, m; # m,(modN), va chudi m thi
nhét, chudi m thir hai, chudi m thit ba, va chudi m th tuw déu c6 d6 dai 1a N;

Bd phan 4nh xa 802, duogc tao cAu hinh dé: 4nh xa chudi tin hiéu déng bo hoéa thir
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nhat 1én M bd mang con trong don vi thoi gian thir nhat dé thu nhan tin higu dong bo hoa
thi nhit, va 4nh xa chudi tin hiéu déng bd hoa thi hai 1én M bd mang con trong don vi
thoi gian tht hai dé thu nhan tin hiéu ddng bd hoa thir hai, trong d6 M va N 1a cic sb
nguyén duong 16n hon 1; va

Bo phan giri 803, dugc tao cAu hinh dé giri tin hidu dong bd hoa thir nhit va tin
hiéu déng bo héa thir hai.

Mot céach tuy y, chudi tin hiéu déng bo hoéa tha nhét 12 chudi thu dugc dua vao
chudi Gold thir nhét, chudi Gold thir nht 13 chudi dugc tao ra dwa vao chudi m thir nhat
f,(n) va chudi m th& hai f,(n). Chudi tin hiéu déng bo hoa tht hai la chudi thu dugc
dya vao chudi Gold th hai, chudi Gold thi hai 13 chudi dugc tao ra dua vao chudi m thir
ba f3(n) va chudi m thir tw f,(n), va chudi Gold thir nhét, chudi m thir nhét, va chudi m
tht hai ddp ng yme®) =1—2-gni(n),gmr®) = (f((n + m + KymodN) +
fz((n + k)modN)) mod2, trong do ym’k(n) 1a chudi tin hiéu ddéng bd héa tha nhét,
gmi (M) 1a chudi Gold thtr nht, va tri s6 dich twong ddi gitta chudi m thir nhat va chudi
m thér hai 13 m;. Chudi Gold tht hai, chudi m thit ba, va chudi m th tu dip ung
Y@ =1 =2 gn (), gmr() = (£5((n + m + k)modN) + £,((n +
k)modN)) mod2, trong d6 y,(n) 1a chudi tin hiéu dong bd héa thtt hai, gy (n) 1a
chudi Gold thir hai, va tri s6 dich twong ddi giita chudi m thw ba va chudi m thtt tw 1a m,,
trong d6 n=20,1,2,..,N—-1,k=0,1,2,..,N—-1,m=0,1,2,...,N—1, vak 1a tri sb
dich vong. Cac da thirc tao ctia chudi m thir nhat va chudi m tht ba la gidng nhau va 1a
g.(x) =YK a;-x',ag = 1,a, = 1, cac da thiic tao ctia chudi m thi hai va chudi m thu
tu 12 gidng nhau va 1a g,(x) = YX,b; -x!,bg = 1,by = 1, va m; # m,(modN) duge
dap ing.

Mot cach tuy ¥, chudi tin hiéu dong bd hoa thi nhit dép tng ymi(n) =
xl((n +m+ k)modN) . Xz((n + k)modN),xl(n) =1-2-f(n),x,(n) =1—-2"
f,(n),n=0,1,--,N—-1,k=0,1,2,..,N-1,m=0,1,2,..,N—1, trong d6 yyx(n)
1a chudi tin hiéu ddng bd héa thir nhét, f;(n) 1a chudi m thi nhét, va f,(n) 1a chudi m
thir hai.

Cén lvu ¥ rdng chudi tin hiéu dong bd hoa thir nhat va chudi tin hiéu dong bo hoa
thir hai theo phuong an nay c6 thé 1 cac chudi duge mo ta dua vao cac phuong 4n néu

trén.
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Vi du, chudi tin hiéu ddng bd héa thr nhat s(n) dap tng s(n) =1-2-
c(n),n=0,1,2,..,N—1, trong d6 c(n) 1a chudi m thir nhit. Pa thirc tao ctia chudi m
th nhat {c(n)ln=0,1,2,..,N—1} 1a g,(x) = XK, a; - ¥, trong d6 ax = 1,a, = 1,
K 13 sb nguyén dwong 16n hon hodc bang 1, va 0 <i<K. c((n + K)modN) =
X ta; - o((n + )modN) + ¢(n)) mod2,n=0,1,2,..,N—-K—1.

Theo vi du khéc, chudi tin hiéu déng bd héa thit hai y,,,(n) dép tmg yp, (n) =
x((n+ m+Kk) modN) -x,((n+k) modN), trong d6 x,(n)=1-2 f(n) ,
x,(n)=1-2-f,(n), n=0,1,--,N-1,k=0,1,2,..,N-1,m=0,1,2,..,.N—-1,
f,(n) 1a chudi m tht hai, va f,(n) 1a chudi m tht ba. yp(n) co thé ciing duoc biéu
dién 13 ypm () = [1 =2 f;((n + m + K)modN)] - [1 — 2 - £,((n + k)modN)]. Dé don
gian, m+k c6 thé duoc goi la k1, nghia 13, k1=m+k. Trong trudng hop ndy, yy,i(n) cb
thé cling dugc biéu dién la:

Y@ =[1—-2-f;((n+ky)modN)] - [1 -2 - f,((n + k)modN)] , trong do
n=0,1--,N—-1, k=0,1,2,..,N—1, k; =0,1,2,...,2(N = 1), nghia 13, n 1a s
nguyén nhé hon hoic bang N-1, k 1a s6 nguyén nhé hon hoic bang N-1, va k1 14 s6
nguyén nho hon hodc bang 2(N-1).

Theo phuong an nay cua sang ché, thiét bi mang tao ra chudi tin hiéu déng bo hoa
thir nhét va chudi tin hiéu dong bd hoa tht hai ¢6 tri s6 twong quan nhd, tirc 13, chudi tin
hiéu déng bo hoa so cép va chudi tin hiéu déng bo hoa tha cép, dé lam giam su tuong
quan chéo giita tin hiéu dong b hoa thir clp va tin higu ddng bd hoa so cap, nho d6 lam
giam nhiéu duoc tao ra cho tin hiéu df”)ng bo hoa so cép béi tin hi€u df”)ng b0 hoa thir cép
trong 6 khac hodc trong 6 cuc bd.

Dua vao Fig.9, phuong an khac vé thiét bi nguoi ding trong s6 cac phuong 4n clia
sang ché bao gébm bd phan thu 901, bo phan tao 902 va bd phan xit Iy 903.

Bo phén thu 901 dugc tao cAu hinh d& thu tin higu thu thir nhat va tin hi¢u thu tht
hai.

B0 phén tao 902 dugc tao cAu hinh dé tao ra cac chudi tin hiéu déng b0 hoda cuc bd,
trong d6 cac chudi tin hiéu déng bd hoa cuc bd bao gdm chudi tin hiéu ddng bod hoa cuc
b6 thr nhat va chudi tin hiéu dong bod hoa cuc bod thtr hai. Chudi tin hi¢u dong bd hoa cuc
bo thir nhét 1a chudi thu duoc dwa vao chudi Gold thir nht. Chudi Gold thi nhat 1a chudi
duoc tao ra dua vao chudi m thtr nhét va chudi m th hai. Chudi tin hiéu déng b hoa cuc
bd thr hai 12 chudi thu duoc dua vao chudi Gold thir hai. Chudi Gold thir hai 1a chudi
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duoc tao ra dua vao chudi m thtr ba va chudi m tht tu. Cac da thirc tao cia chudi m thir
nhét va chudi m thir ba 13 gidng nhau. Cac da thirc tao ciia chudi m thtr hai va chudi m
thir tu 14 gibng nhau. Tri sb dich twong ddi gitta chudi m thir nhét va chudi m thi hai 12
my, va tri s& dich twong dbi giita chudi m thir ba va chudi m thit tu 1a m,, trong d6
m; # m,(modN). Chudi m thtr nhét, chudi m thir hai, chudi m thtr ba, va chudi m thir tu
déu c¢6 do dai 1a N, va N 1a s6 nguyén dwong 16n hon 1.

B0 phan xtr Iy 903 dugc tao cAu hinh dé xir 1y tin higu thu thir nhat va tin higu thu
thir hai dua vao chudi tin hiéu déng bo hoa cuc bo.

Mot cach tury ¥, chubi tin hiéu dong bd hoa cuc bd thir nhét 12 chudi thu duoc dua
vao chudi Gold tht nhét, chudi Gold tht nhét 1a chudi duoc tao ra dwa vao chudi m thir
nhét f;(n) va chudi m tht hai f,(n). Chudi tin hiéu dong bd héa cuc bd thu hai 1a chudi
thu duoc dua vao chudi Gold thir hai. Chudi Gold thw hai ia chudi dugc tao ra dua vao
chudi m thtt ba f5(n) va chudi m thir tr f,(n), va chudi Gold thir nhit, chudi m thir nhit,
vi chubi m thtt hai dap tng (M) =1—2-gnx®), gmi@® = (f1((n +m +
k)modN) + f,((n + k)modN)) mod2, trong d6 yy,,(n) 1a chudi tin hiéu dong bd hoa
tht nhat, gmi(n) 1a chudi Gold thir nhét, va tri s6 dich tuong dbi gitra chudi m thir nhat
va chudi m thir hai 13 m,. Chudi Gold tha hai, chudi m thir ba, va chudi m thir tu dép
ung Yk =1 =2 g (), g = (((n+ m+ K)modN) + £,((n +
k)modN)) mod2, trong d6 yy,x(n) la chudi tin hiéu ddng bd hoa thit hai, gp(n) 1a
chudi Gold thi hai, va tri sb dich twong dbi giita chudi m thir ba va chudi m tht tw 1a m,,
trong d6 n=0,1,2,..,N—1,k=0,1,2,..,N-1,m=0,1,2,..,N—1, vak la tri sb
dich vong. Céc da thtrc tao cia chudi m thir nhat va chudi m thir ba la gidng nhau va la
g, (x) =YX a;-x!,ag = 1,3, = 1, c4c da thirc tao ciia chudi m thtt hai va chudi m thtr
tu 12 giéng nhau va 1a g,(x) = YK b; -x',bg = 1,by = 1, vd& m; # m,(modN) duoc
dap ung.

C6 thé duoc hibu rang, dbi voi chudi tin hiéu ddng b héa cuc bd thir nhat, chudi
tin hiéu dong bo hoa cuc bd thir hai, chudi m thtr nhét, chudi m tht hai, chudi m thir ba,
va tuong tu theo phwong an nay, tham khao cac phan mo ta lién quan trong cac phuong
an néu trén.

Theo phuong 4n nay cua sang ché, thiét bi nguoi ding l4n lwot xr 1y tin hiéu thu
thir nhat va tin hiéu thu tha hai bé‘mg cach st dung chubi tin hiéu déng b hoa cuc bo thir
nhat va chudi tin hiéu dong bo hoa cuc bd thir hai duoc tao ra ¢6 tri s6 twong quan nhd,
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nghia 13, thiét bi nguoi ding 1an luot xir Iy tin hiéu thu thi nhit va tin hiéu thu thit hai
bang cach sir dung chudi tin hiéu déng bd hoa so cap cuc bd va chudi tin hicu ddng bo
héa thu cép cuc bo, dé 1am giam x4c suét phat hién sai tin hiéu déng b6 hoa thir cép cuc
bo va tin hiéu déng b6 hoa so cép cuc bg, nho d6 nang cao hiu suét phét hién tin hiéu
thu tht nhét va tin hiéu thu tht hai.

Dua vao Fig.10, phuong 4n khac cia thiét bi mang trong cac phwong an ctia séng
ché bao gdm:

bo phan tao 1001, duoc tao cAu hinh dé tao ra chudi tin hiéu dong bd héa thir nhét
va chudi tin hiéu ddng bo hoa thtr hai, trong d6 chudi tin hiéu dong bo héa thi hai 1a
chudi thu dugc dua vao chudi m thir nhit va chudi m thir hai. Tri sé dich twong dbi giita
chudi m thir nhit va chudi m tht hai 1a m, tri s6 dich vong 13 p, khoang tri s6 ctia p khong
bao g(’")m tri s dich vong k twong quan manh vé&i chudi tin hiéu déng bo héa thir nhit, va
chudi m thir nhat va chudi m tht hai déu c6 do dai la N. BO phan anh xa 1002, dugc tao
cAu hinh dé: anh xa chudi tin hiéu déng bd hoéa tht nhéit 1én M b mang con trong don vi
thoi gian thir nhit dé thu nhan tin hiéu dong b héa thir nhat, va 4nh xa chudi tin higu
ddng bo hoa thi hai 1én M bd mang con trong don vi thoi gian thi hai dé thu nhén tin
hiéu ddng bd hoa thir hai, trong d6 M va N 1a cac sb nguyén dwong 16n hon 1. Bo phan
giri 1003, duge tao cAu hinh dé giri tin hiéu dong b hoa thir nhat va tin hidu dong bd hoa
th{r hai.

Theo phuong 4n nay cla sang ché, thiét bi mang tao ra chudi tin hiéu déng b0 hoa
thtt nhit va chudi tin hiéu déng bo hoa thir hai co tri sb tuong quan nho, tic 1a, chudi tin
hi¢u déng bd hoa so cép va chudi tin hiéu dfﬁng bo hoa thi cép, dé lam giam sy tuong
quan chéo gifta tin hiéu déng bd hoa thi cip va tin hiéu ddng bo hoa so cap, nhd d6 1am
giam nhiéu duoc tao ra cho tin hiéu dﬁ‘)ng bo hoda so cép béi tin hiéu dé)ng bo hoa thir cép
trong 6 khéac hodc trong 6 cuc bo.

Dua vao Fig.11, phuong &n khéc v& thiét bi ngudi ding trong s6 cac phuong an
cua sang ché bao gém bd phén thu 1101, b6 phén tao 1102 va bd phéan xtr ly 1103:

B6 phan thu 1101, dugc tao cAu hinh dé thu tin hiéu thu th nh&t va tin hiéu thu
thir hai. BO phén tao 1102, dugc tao cAu hinh dé tao ra cac chudi tin hiéu déng bo hoa cuc
b0, trong d6 cac chudi tin hiéu ddng bd hoa cuc bd bao gdm chudi tin hi¢u ddng bo hoa
cuc bo thtr nhat va chudi tin hiéu dong bd héa cuc bd thir hai. Chudi tin hiéu dong bd hoa

cuc bd thit hai 1a chudi thu duge dwa vao chudi m thit nhit va chudi m thi hai. Tri s6 dich
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twrong dbi gitta chudi m thir nhit va chudi m thir hai 1a m, tri s6 dich vong 14 p, khoang tri
s6 ctia p khong bao gdm tri s dich vong k twong quan manh véi chudi tin hiéu ddng bd
héa thir nhat, chudi m thir nhat va chudi m thir hai déu c6 d6 dai 1a N, va N 13 s6 nguyén
dwong 16n hon 1. Bo phan xt Iy 1103, dugc tao ciu hinh dé xir 1y tin hiéu thu thir nhit va
tin hiéu thu tht hai dua vao chudi tin hiéu déng bo hoa cuc bo.

C6 thé duoc hibu ring, ddi v6i chudi tin hiéu ddng bd héa thir nhat, chudi tin hiéu
ddng bod hoa thw hai, va tuwong ty theo phuong 4n nay, tham khéo céc phan mo ta lién
quan trong cac phuong an néu trén.

Theo phuong 4n nay cua sang ché, thiét bi nguoi ding 1an lwot xir 1y tin higu thu
tht nhit va tin hiéu thu thi hai béng cach st dung chudi tin hidu déng bo hoa cuc bo thi
nhét va chudi tin hiéu déng bd hoa cuc bo thir hai duogc tao ra co tri sb twong quan nho,
nghia 13, thiét bi nguoi dung 1an fwot xi Iy tin hiéu thu thi nhat va tin hidu thu tha hai
bing cach st dung chudi tin hiéu ddng bd hoa so cdp cuc bd va chudi tin hiéu déng bd
hoéa thir cip cuc bo, dé 1am giam x4c sudt phat hién sai tin hiéu dong bo héa thir clp cuc
bd va tin hiéu ddng bd hoa so cap cuc bd, nho d6 nang cao hiéu suét phat hién tin hiéu
thu thtt nhét va tin hiéu thu tht hai.

Theo tt ca cac phuwong 4n ciia sang ché, tin hiéu dong bo héa thi nhit 1a tin hiéu
ddng bod hoa so cdp, va tin hiéu ddng bd hoa thr hai 1a tin hiéu dong bd hoa thir cip. Tin
hiéu déng bd hoa cuc bd thir nhét 1a tin hiéu déng b0 hoa so cép cuc bg, va tin hiéu df”)ng
b6 hoa cuc bo thir hai 1a tin hiéu ddng bd hoa thtr cip cuc bod. Thiét bi ngudi ding c6 thé
thu tin hiéu ddng bd héa so cAp va tin hiéu déng bo hoa thir hai dé thuc hién sw dong bd
hoa va thu nhan thong tin nhan dang 6. Vi dy, thiét bi ngudi dung dAu tién phat hién tin
hiéu ddng bo hoa so cip dé xac dinh tan sb trung tAm va thong tin ddng bo hoa thoi gian
va tan sb co s& hodc céc ph::?m cta thong tin nhan dang 6, va sau d6 thu nhan thong tin
nhan dang 0 bang cach st dung tin hiéu ddng bd hoa thir cip. Tin hiéu dong bd hoa so
clp co thé duoc sir dung dé xac dinh thoi gian va tan sd dong bd héa co so, trung tAm
kénh, hodc cac phin cia thong tin nhan dang 6. Tin hiéu déng bo héa thir cip c6 thé duoc
st dung dé xac dinh thong tin nhan dang O.

Céc hinh v& tir Fig.6 dén Fig.11 mé ta chi tiét thiét bi mang va thiét bi ngudi ding
theo cic phuong 4n cia sang ché tir goc do clia thue thé chirc ning modun, va phan dudi
day mo ta chi tiét thiét bi mang va thiét bi nguoi ding theo cic phuong an ciia séng ché

tir goc d6 xit Iy phén cing.
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Fig.12a 1a so dd cu trac gian luge cua thiét bi nguoi ding theo mot phuong 4n
cua sang ché. Dua vao Fig.12a, khi b6 phan tich hgp dugc st dung, Fig.12a 1a so dd cu
triic so luge ¢ thé cua thiét bi nguoi dung theo cac phuong 4n néu trén. Thiét bi ngudi
dung 1200 bao gdm bd phan xir Iy 1202 va bd phan truyén thong 1203. Bo phan xir Iy
1202 dugc tao ciu hinh dé didu khién va quan Iy hoat dong ciia thiét bi nguoi dung. Vi du,
bd phan xir ly 1202 duoc tao cAu hinh dé hd tro thiét bi nguoi dung trong viéc thuc hién
budc 201 va budce 202 trén Fig.2, va/hodc dugce tao cAu hinh dé thuc hién quy trinh khac
trong cong nghé dugc mo ta trong ban mo ta nay. BO phan truyén thong 1203 duoc tao
céu hinh dé hd trg thiét bi ngudi dung trong viée truyén thong véi thuc thé mang khac.
Thiét bi nguodi dung c6 thé con bao g6m bd phan luu trit 1201, dugc tao cAu hinh dé luu
trit ma chuong trinh va dir liéu cua thiét bj nguoi dung. Mot cach tiry y, bd phan luu trit
1201 ¢6 thé Iuu trir cac chudi m, cac chudi tin hiéu déng b0 hoa, cac tin hi€u déng bo hoa,
cac da thuc tao, hodc cac cong thirc dé quy khac nhau duoc dé cap trong cac phwong an
néu trén, cac thong sd duogc st dung dé tao ra cac tin hiéu dong bo hoa hodc cac chudi tin
hiéu déng bd hoa, hodc tuong tu.

B phan xir Iy 1202 ¢6 thé 12 bd xir Iy hodc bd diéu khién, vi du, c6 thé 1a bo xir 1y
trung tdm (Central Processing Unit, viét tat 1a CPU), by xtr Iy da nang, bd xu ly tin hiéu
s6 (Digital Signal Processor, viét tit la DSP), mach tich hgp chuyén dung
(Application-Specific Integrated Circuit, viét tit 1a ASIC), mang cong lap trinh duge
dang truong (Field programmable Gate Array, viét tit 1a FPGA) hodc thiét bi logic 1ap
trinh duoc khéc, thiét bi 16gic tranzito, bd phan phin cing, hodc su két hop bat ky cia
chung. B phan xur ly 1202 c6 thé thuc hién hoic thao tac cac khéi logic, cac modun, va
cac mach vi du khac nhau dugc mo ta dua vao ndi dung dugce bdc 10 theo sang ché. BO xir
ly co thé cling la su két hop ma thuc hién chic nang tinh toédn, vi du, bao gém mot hodc
nhidu bd vi xtt Iy hodc su két hop cua nhidu bd vi xtr Iy, hodc sy két hop ctia DSP va bd
vi xtr 1. Bo phan truyén thong 1203 c¢6 thé 1a giao dién truyén thong, bd phan thu phét,
mach bd phan thu phat, hoac tuong tu. Giao dién truyén thong la thuat ngt chung, va c6
thé bao gdbm mét hodc nhiéu giao dién, vi dy, cdc giao dién thu phat. BO phan luu trit
1201 c6 thé 1a bd nhé.

Khi b phan xir ly 1202 13 b xtt 1y, bd phan truyén théng 1203 13 giao dién truyén
thong, va bd phan luu trir 1201 1a bd nhd, thiét bi nguoi dung theo phuong 4n ndy cia

sang ché co thé 1 thiét bi nguoi dung duoc thé hién trén Fig.12b.
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Dua vao Fig.12b, thiét bi ngudi ding 1210 bao gdm bd xir Iy 1212, giao dién
truyén thong 1213, va bd nhd 1211. Mot cach tiy v, thiét bi nguoi ding 1210 c6 thé con
bao gdm bus 1214. Giao dién truyén théng 1213, bd xir Iy 1212, va bd nhé 1211 c6 thé
duoc két nbi bang cach s dung bus 1214. Bus 1214 ¢6 thé 12 bus két nbi thanh phan
ngoai vi (Peripheral Component Interconnect, viét tit 1a PCI), bus kién tric chuén cong
nghiép mé rong (Extended Industry Standard Architecture, viét tit 1a EISA), hodc tuong
tu. Bus 1214 c6 thé duge phan loai thanh bus dia chi, bus di liéu, bus diéu khién, va
tuong tu. Nhim thé hién ngén gon, chi mot duong nét ddm duoc st dung dé biéu dién
trén Fig.12b, nhung n6 khong chi ra ring c6 chi mot bus hodc mot loai bus. Mot cach tiy
y, bd nhé 1211 c6 thé luu trit cac chudi m, cac chudi tin hidu déng b0 hoa, cac tin hiéu
dﬁ”)ng bd hoa, cac da thire tao, hodc cac cong thirc d¢ quy khac nhau duoc dé cap trong cac
phuong an néu trén, cac thong s6 duoc st dung dé tao ra cac tin hiéu déng b6 hoa hodc
cac chudi tin hiéu déng bd hoa, hodc turong tur.

Fig.13 1a so dd khdi chu tric so luge cua thiét bi mang theo mot phuong an cua
sang ché. Dua vao Fig.13, Fig.13 la so dd chu tric gian lugce cua thiét bi mang theo mot
phuong an cua sang ché. C6 thé c6 su khac nhau 16n dbi véi thiét bi mang 1300 do cac
cAu hinh hodc hiéu suit khac nhau. Thiét bi mang 1300 c6 thé bao gém mdt hodc nhiéu
bd x1r Iy trung tdm (Central Processing Unit, CPU) 1301 (vi dy, mdt hodc nhiéu bo xit 1y),
mot hodic nhiéu bo nhé 1309, va mdt hodc nhiéu phuong tién luu trit 1308 (vi du, mdt
hodc nhiéu phwong tién luu trit khdi) dé Iuu trit cic chuong trinh (mg dung 1307 hodc dit
liéu 1306. B6 nhé 1309 va phuong tién luu trit 1308 co thé 1a cac bod phan luu trit tam
thoi hodc cac bd phan luu trit 1au dai. Chuong trinh dugc luu trit trong phuong tién luu
trit 1308 c6 thé bao gdm mot hodc nhiéu mddun (khong duoc thé hién), va mdi moédun co
thé bao gdm chudi thao tac 1énh trong mdy chi. Ngoai ra, bo xir Iy 1301 ¢6 thé duoc tao
ciu hinh dé truyén thong vdi phuong tién luu trir 1308, va thuc hién chudi thao tac 1énh
trong phuong tién luu trir 1308 trong thiét bi mang 1300. Mot cach tiy v, bd nhé 1309
hodc phuong tién luu trir 1308 co thé Tuu trit cac chubi m, cac chudi tin hiéu déng bd hoa,
cac tin hiéu déng bd hoa, cac da thirc tao, hodc cac cdng thirc dé quy khac nhau duogc dé
cap trong cac phuong an néu trén, cac thong sb duogc str dung dé tao ra cac tin hiéu dong
b6 hoa hodc céc chudi tin hidu déng bo héa, hodc tuong tur.

Thiét bi mang 1300 c6 thé con bao gdm mdt hodc nhiéu bd ngudn cap 1302, mot

hodc nhiéu giao dién mang khong day hodc ndi day 1303, mdot hoac nhiéu giao dién dau
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vao/dau ra 1304, va/hodc mot hodc nhidu hé didu hanh 1305 ching han nhu Windows
ServerTM, Mac OS XTM, UnixTM, LinuxTM, va FreeBSDTM.

Tt ca hodc mot vai phuong an néu trén co thé dugc thuc hién nho phén mém,
phén ctimg, phan sun, hoic su két hop bit ky ctia chung. Khi phan mém duoc sir dung dé
thuc hién cdc phuong an, cac phuong an co thé duoc thuc hién hoan toan hodc mot phén
theo dang san phim chuong trinh may tinh.

San phidm chuong trinh may tinh bao gdm mét hoic nhiéu 1énh may tinh. Khi (cac)
1énh chuong trinh may tinh dugc tai va dugce thuc hién trén may tinh, thi cic tha tuc hodc
cac chirc ning theo cac phuong an cia sang ché dugc tao ra toan b hoic mot phan. May
tinh c¢6 thé 13 may tinh théng dung, mdy tinh chuyén dung, mang mdy tinh, hodc mdy 1ap
trinh dugc khac. (Céc) 1énh may tinh c6 thé duge luu trit trong phuong tién luu trit doc
dwgc béi may tinh hodc cé thé duge truyén tir phurong tién luu irit doc duge béi méy tinh
dén phuong tién luu trit doc duge boi may tinh khac. Vi du, (cdc) 1énh mdy tinh co6 thé
duoc truyén tir trang mang (website), may tinh, may chi, hodc trung tm dit ligu dén
trang mang khac, may tinh, may chi, hodc trung tdm dit liéu theo cach nbi day (vi du, cép
dbng truc, soi quang, hodc dudng day thué bao sb (Digital Subscriber Line, viét tit 1a
DSL)) hoic theo cach khéng day (vi du, song hong ngoai, séng radio, hodc vi séng).
Phuong tién luu trit doc dugce boi may tinh c6 thé 1a phuong tién kha dung bét ky truy
cap dugc bdi may tinh, hodc thiét bi luu trit dit liéu, chang han nhu may chi hodc trung
tam dir liéu, tich hop mdt hodc nhiéu phuong tién kha dung. Phuong tién kha dung c6 thé
1a phwong tién tir (vi du, dia mém, dia cting, hodc bang tir), phuong tién quang (vi du,
DVD), phuong tién ban dan (vi du, dia trang thai rn (Solid State Disk, viét tit 1a SSD)),
hoac tuong tu.

Nhitng nguoi ¢6 hiéu biét trung binh trong linh vire k¥ thut twong tmg c6 thé hiéu
16 rang, nhim muc dich mo ta thuén tién va ngén gon, d6i v6i quy trinh 1am viéc chi tiét
ctia hé théng, mdy, va bd phan néu trén, tham khao quy trinh twrong g trong cac phuong
an vé phuong phap néu trén. Cac phuwong an néu trén co thé duge tham chiéu hoic dugc
bd sung cho nhau. Cach hiéu khong bi 4nh hudng va chi tiét khong dugc mo ta lai & day.

Theo mdt vai phuwong an dugc dua ra trong sang ché, can duoc hiéu ré“mg hé théng,
mady, va phuong phap dugc boc 10 co thé duogc thuc hién theo céc cach khac. Vi du,
phuong an vé may dugc mo ta chi 1a vi du. Vi dy, viéc phan chia bd phén chi 1a viéc phin

chia chirc nang logic va c6 thé 1a viéc phan chia khac theo céach thuc hién thyc té. Vi du,
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nhidu bd phan hodc thanh phin c6 thé duoc két hop hodc dugc tich hop vao hé thong
khéc, hodc mét vai dic diém c6 thé duge bo qua hodc khong dugce thuc hién. Ngoai ra,
cac ghép ndi 14n nhau hodc cac ghép nbi truc tiép hodc cac két ndi truyén thong duoc thé
hién hodc dwogc thao ludn cé thé duoc thuc hién bang cach sir dung mot s6 giao dién. Céc
ghép nbi hoidc cac két ndi truyén thong gian tiép gifta cic may hodc cic bd phan co thé
dugce thuce hién dudi dang dién tit, co khi, hoac cac dang khéc.

Céc bo phan dugc md ta dudi dang céc phé‘m riéng biét co thé c6 hodc khong tach
biét v& mat vat ly, va céc phﬁn duoc hién thi dudi dang cac bo phan co thé c6 hoac khong
1a cac bd phan vat ly, co thé duoc dat & mét vi tri, hodc c6 thé duge phan b6 trén nhidu bd
phan mang. Mot vai hodc tAt ca cac bod phan c6 thé duogc lua chon theo cac yéu cAu thue
té dé dat dwoc muc dich cia cic giai phap clia cac phuong an.

Ngoai ra, cac by phén chirc nang trong cac phuong an cua sang ¢ 1€ ¢6 thé duoc
tich hgp vao mdt bo xr ly, hodc mdi bd phan co thé ton tai riéng 1¢ vé mit vat 1y, hodc
hai bd phan hodc nhiéu hon duge tich hop vao mdt bd phan. BY phén tich hop co thé
duogc thyc hién dudi dang phén cung, hodc co thé duoc thuc hién dudi dang bd phan chirc
nang phan mém.

Khi bd phan tich hop dugc thuc hién dudi dang bd phan chirc ndng ph?m mém va
dugc ban hodc dugc st dung nhu 1a san phém doc 1ap, bo phan tich hop co thé duogc chira
trong phwong tién luu trit doc dugc bdi may tinh. Dua vao cach hiéu nhur vay, vé co ban
cac giai phap k§ thuat cta sang ché, hodc phan cu thanh k¥ thuat da biét, hodic tit ca
hodc mét phan cac giai phap k§ thuét c6 thé duoc thuc hién theo dang san phim phan
mém. San phdm phdn mém duge lwu trit trong phuong tién luu trit va bao gbm mot vai
1énh dé 1énh cho thiét bi may tinh (ma c6 thé 1a may tinh c4 nhén, may chu, hoic thiét bi
mang) thuc hién tit ca hodc mot phin cac budc cla cic phuong phép duge mo ta trong
cac phuong an ciia sang ché. Phuong tién Iuu trit néu trén bao gdm: phuong tién bat ky
¢6 thé luu trit ma chuong trinh, chﬁng han nhu 6 chép USB, dia cung thao lép duoc, bo
nh¢ chi doc (Read-Only Memory, viét tit 1a ROM), bd nhé truy cip ngiu nhién (Random
Access Memory, viét tit 4 RAM), dia tir, hoic dia quang.

Céac phuong 4n néu trén chi nham muc dich dé md ta cic giai phap k¥ thuat cla
sang ché, ma khong lam gi6i han sang ché. Mic du sang ché dugc mb ta chi tiét dua vao
c4c phuong 4n néu trén, nhung nhiing ngudi c6 hiéu biét trung binh trong linh vuc k§

thuét trong tmg sé& hiéu rang ho van c6 thé thuc hién céc cai bién doi v6i cac giai phap k§
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thuat duoc md ta trong cac phuong an néu trén hodc thuc hién cac thay thé twong duong
d6i v6i mot sb dic diém k§ thuét cia chiing, ma khong tréch khéi pham vi cta céc giai

phép k¥ thuat cua cic phuong an cua sang ché.
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YEU CAU BAO HO

1. Phuong phép truyén théng khong day bao gém cac buéc:

thu tin hi€u déng b hoa so cép va tin hi€u déng bo hoa thir cép tir thiét bi mang,

tin hiéu ddng bd héa so cdp dua vao chudi déng bd hoa thir nhit s(n);

tin hiéu ddng bod héa thtr cdp dua vao chudi dong bd hoa thir hai y(n) ma dap
ung:

ym) =[1-2- fi((n + ky)mod127)] - [1-2 - £,((n + k)mod127)],

trong d6 n 1a sb nguyén, n = 0, 1, ...126, k 1a sd nguyén va k<127, va k; 1a sd
nguyén va k;<253; va

thu nhan thong tin nhan dang 6 dua vao tin hiéu dong bd héa so cip va tin hiéu
d6ng bd hoa thit hai.
2. Phuong phép theo diém 1, trong d6 chudi déng bo héa thir nhit s(n) dua vao chudi
thir nhét c(n), cong thic dé quy cia chudi c(n) dap tng:

cn+7) = (c(n +4) + c(n))modZ.
3. Phuong phép theo diém 2, trong d6 mot trong s6 cac chudi f;(n) hodc f,(n) co
cong thirc dé quy giéng nhu chudi c(n).
4. Phuong phap theo diém 2 hoic 3, trong d6 chudi c(n) dap tng:

{c(6),c(5),c(4),c(3),c(2),c(1),c(0)} ={1,1,1,0,1,1,0}.

5. Phuong phép theo diém bét ky trong sb cac diém tir 2 dén 4, trong d6 chudi c(n) la:

{11111100001110111100101100100100010011000101
110101101100000110011010100111001110011110110100
0010101011111010010100111001111011 03}.
6. Phuong phép theo diém bét ky trong sd cac diém tir 1 dén 5, trong d6 chudi dong bd
hoa thir nhat s(n) dap tmg mot trong so:

s(n) =1-2-c((n)mod 127) ;

s(n) =1-2-c((n+43)mod 127); hoac

s(n)=1-2-c((n+ 86)mod 127).
7. Phuong phép theo diém bét k¥ trong sb cac diém tir 1 dén 6, trong d6 chudi dong bd
héa the nhat s(n) la:

{(~1-1-1-1-1-11111-1-1-11-1-1-1-111-11-1-111-111-111
l1-111-1-1111-11~-1-1-11-11-1-11-1-111111-1-111-1-11-11
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-111-1-1-111-1-1-111-1-1-1-11-1-11-11111-11-11-11-1-1-
1-1-11-111-11-111-1-1-111-1-1-1-11-1-11}.
8. Phuong phap theo diém bét ky trong sb cac diém tir 1 dén 7, trong d6 da thirc tao ciia
mot trong sb cac chudi f;(n) va f,(n) 1a g(x) =x7 +x* + 1.
9. Phuong phép theo diém bat ky trong s6 cac diém tir 2 dén 8, trong d6 phuong phap nay
con bao gdm céc buéce:

thu nhan, it nhit mot chudi tin hiéu ddng bd hoa cuc bd thir nhit dua vao chudi thir
nhét c(n);

phat hién, tin hiéu déng b0 hoa so cép dua vao it nhat mot chudi tin hiéu dﬁ“)ng bo
héa cuc bo thtr nhat.
10. Phuwong phép theo diém bét ky trong sb cac diém tir 1 dén 9, trong d6 phuong phap
nay con bao gom cac bude:

thu nhan, it nhat mot tin hiéu déng bd hoa cuc bd tht hai dua vao chudi th hai
fi(n) va chudi thit ba f,(n), mot trong s& chudi thir hai f;(n) va chudi tha ba f,(n)
c6 cong thirc d& quy giéng nhu chudi thir nhét c(n); va;

phat hién, tin hiéu ddng bd héa thir cAp dua vao it nhdt mot chudi tin hidu dong bd
hoéa cuc bd thiy hai.
11. Phuong phap truyén théng khong diy bao gdm cic budc:

thu nhan chudi dong bo hoéa th nhat s(n);

thu nhén chudi tin hiéu ddng bo héa thir hai y(n) ma dép tmg:

y(n) =[1-2- fi;((n + ky)mod127)] - [1-2 - f,((n + k)mod127)],

trong d6 n 1a sé nguyén, n = 0, 1, ...126, k 1a s6 nguyén va k<127, va ki 1a sb
nguyén va k1<253; va

tao ra tin hiéu dong bd héa so cép dua vao chudi tin hiéu déng bd héa thir nhét; va

tao ra tin hiéu dong bo hoa thir cap dua vao chudi tin hiéu ddéng bd hoa thir hai.
12. Phuong phép theo diém 11, trong d6 chudi ddng bd hoa thir nhat s(n) dua vao chudi
thtr nhét c(n), céng thic dé quy ctia chudi c(n) dép tmg:

cn+7) = (c(n +4) + c(n))modZ.
13. Phuong phép theo diém 12, trong d6 mdt trong s6 cac chudi f;(n) hoic f,(n) co
cong thirc dé quy giéng nhu chudi c(n).
14. Phuong phap theo diém 12 hodc 13, trong d6 chudi c(n) dép Gmg:

{c(6),c(5),c(4),c(3),c(2),c(1),c(0)} ={1,1,1,0,1,1,0}.
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15. Phuong phap theo diém bét ky trong s6 cac diém tir 12 dén 14, trong d6 chudi c(n)
la:

{11111100001110111100101100100100010011000101
110101101100000110011010100111001110011110110100
00101010111110100101001110011110110}.

16. Phuong phap theo diém bét ky trong s6 cac diém tir 11 dén 15, trong d6 chudi dong
b6 hoa thit nhat s(n) dap tmg mot trong sd:

s(n)=1-2-c((n)mod 127) ;

s(n)=1-=2:c((n+43)mod 127); hoidc

sm)=1—-2-c((n+86)mod 127).

17. Phuong phap theo diém bét ky trong s cac diém tir 11 dén 16, trong d6 chudi dong
bo hoa thit nhat s(n) la:

{(~1-1-1-1-1-11111-1-1-11-1-1-1-111-11-1-111-111-111
l-111-1-1111-11-1-1-11-11-1-11-1-111111-1-111-1-11-11
-111-1-1-111-1-1-111-1-1-1-11-1-r1-1r11r11-1r1-1r1-1r1-1-1-
l-1-11-111-11-111-1-1-111-1-1-1-11-1-11}.

18. Phuong phap theo diém bét ky trong s6 cac diém tir 11 dén 17, trong d6 da thirc tao
ctia mot trong sb cac chudi fy(n) va fob(n) 1a g(x) = x7 + x* + 1.

19. Phuong phap theo diém bét ky trong sb cac diém tir 11 dén 18, trong d6 phwong phap
nay con bao gdm cac bude:

truyén tin hiéu déng b0 hoa so cép; va

truyén tin hiéu dong bo hoa thi cap.

20. Thiét bi truyén thong bao gbém:

bd phan thu, dugc tao cAu hinh dé thu tin hiéu ddng bo hoa so cép va tin hiéu dong
b6 hoa thir cip tir thiét bi mang,

tin hiéu ddng bod héa so cip dua vao chudi ddng bd hoa thi nhat s(n);

tin hiéu ddng bo hoa thir cAp dua vao chudi dong bd hoa thi hai y(n) ma dap
ung:

y(n) =[1-2- fi((n + ky)mod127)] - [1-2 - f,((n + k)mod127)],

trong d6 n 1a sé nguyén, n = 0, 1, ...126, k 1a s6 nguyén va k<127, va ki 1a s

nguyén va k;<253; va

bd phan xu ly, dugc tao cAu hinh dé thu nhan thong tin nhan dang 6 dua vao tin
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hiéu ddng bd hoa so cap va tin hiéu déng bd héa thir hai.
21. Thiét bi theo diém 20, trong d6 chudi déng bd hoa thir nhit s(n) dua vao chudi thi
nhét c(n), cong thirc d& quy ciia chudi c(n) dap tng:
cin+7) = (c(n +4) + c(n))mod2.
22. Thiét bi theo didm 21, trong d6 mdt trong sd cac chudi f;(n) hoic f,(n) c6 cong
thire dé quy gidng nhu chudi c(n).
23. Thiét bi theo diém 21 hodc 22, trong d6 chudi c(n) dap ung:
{c(6),c(5),c(4),c(3),c(2),c(1),c(0)} ={1,1,1,0,1,1,0}.
24. Thiét bi theo diém bét k¥ trong sé cac diém tir 21 dén 23, trong d6 chudi c(n) la:
{11111100001110111100101100100100010011000101
110101101100000110011010100111001110011110110100
00101010111110100101001110011110110}.
25. Thiét bi theo diém bét ky trong s6 cac diém tir 20 dén 24, trong d6 chudi ddng bo hoa
thi nhit s(n) dap ing mot trong so:
s(n) =1-2-c((n)mod 127) ;
s(n) =1-2-c((n+43)mod 127); hoac
s(n)=1-2-c((n+86)mod 127).
26. Thiét bi theo diém bt k¥ trong s6 cac diém tir 20 dén 25, trong d6 chudi déng bd hoa
thit nhit s(n) la:
{(-1-1-1-1-1-11111-1-1-11-1-1-1-111-11-1-111-111-111
l-111-1-1111-11-1-1-11-11-1-11-1-111111-1-111-1-11-11
-111-1-1-111-1-1-111-1-1-1-11-1-11-11111-11-11-11-1-1~
l1-1-11-111-11-111-1-1-111-1-1-1-11-1-11}.
27. Thiét bi theo didm bt ky trong sb cac diém tir 20 dén 26, trong d6 da thirc tao clia
mot trong sb cac chudi fi(n) va fL(n) 1a g(x) =x7 +x* + 1.
28. Thiét bi theo diém bt ky trong sb cac diém tir 21 dén 27, trong do:
b6 phan xtt Iy, con duoc tao cAu hinh dé thu nhan it nhat mét chudi tin hiéu dong
bd hoa cuc bod thit nhét dua vao chudi thit nhat c(n);
b6 phén thu, con duge tao cAu hinh dé phat hién tin hi¢u dong bd héa so cép dua
vao it nhit mot chudi tin hiéu déng bo hoa cuc bd thir nhét.
29. Thiét bi theo diém bat k¥ trong sb cac diém tir 20 dén 28, trong d6 thiét bi nay con

bao gdbm:
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bo phéan xir Iy, con dugc tao cAu hinh dé thu nhan it nhat mot tin hidu dong bo hoa
cuc bd thir hai dwa vao chudi thi hai f;(n) va chudi thi ba f,(n), mdt trong s6 chudi
thir hai f,(n) va chudi thir ba f,(n) c6 cong thirc dé quy giéng nhu chudi thir nhét c(n);
va;

b phén thu, con dugce tao cAu hinh dé phat hién tin hiéu déng b6 hoa thi cép dua
vao it nhat mét chudi tin hiéu déng b0 hoéa cuc bo thir hai.
30. Thiét bi truyén thong khong day bao gom:

bo phan xi 1y, duge tao cAu hinh dé thu nhan chudi dong bo héa thir nhét s(n);

b phan xtr ly, con dugc tao cAu hinh dé thu nhén chudi tin hiéu dong bd hoa thir
hai y(n) ma dap Gng:

ym) =[1-2- f;((n + k)mod127)] - [1-2 - f,((n + k)mod127)],

trong d6 n 1a sb nguyén, n = 0, 1, ...126, k 1a sb nguyén va k<127, va k; 14 s
nguyén va ki;<253; va
“ bd phén tao, con dugc tao cAu hinh dé tao ra tin hiéu déng b6 hoéa so cép dua vao
chudi tin hiéu déng bd héa thi nhit; va

bd phén tao, con dugce tao cAu hinh dé tao ra tin hiéu déng b hoa thir ce”ip dua vao
chudi tin hiéu déng bd hoa thir hai.
31. Thiét bi theo diém 30, trong d6 chudi ddng bd hoa thir nhat s(n) dua vao chudi thir
nhét c(n), cong thire dé quy cua chudi c(n) dap tng:

cn+7)= (c(n +4) + c(n))modZ.
32. Thiét bi theo diém 31, trong d6 mot trong s6 cac chudi f;(n) hodc f,(n) co6 cong
thire dé quy gidng nhu chudi c(n).
33. Thiét bi theo diém 31 hoic 32, trong d6 chudi c(n) dép tng:

{c(6),c(5),c(4),c(3),c(2),c(1),c(0)} ={1,1,1,0,1,1,0}.

34. Thiét bi theo diém bt k¥ trong s cac diém tir 31 dén 33, trong d6 chudi c(n) la:

{11111100001110111100101100100100010011000101
1101011011000001100110101001110011100111101101060
0010101011111010010100111001111011 03}.
35. Thiét bi theo diém bét ky trong s6 cac diém tir 30 dén 34, trong d6 chudi dong bo hoa
thir nhit s(n) dap ing mét trong sb:

s(n)=1-2-c((n)mod 127) ;

s(n) =1—-2-c((n+43)mod 127); hoic
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s(n)=1-2:c((n+86)mod 127).
36. Thiét bi theo diém bt ky trong s cac diém tir 30 dén 35, trong d6 chudi dong bd hoa
thit nhat s(n) la:

{(~1-1-1-1-1-11111-1-1-11-1-1-1-111-11-1-111-111-111
l-111-1-1111-11-1-1-11-11-1-11-1-111111-1-111-1-11-11
-111-1-1-111-1-1-111-1-1-1-11-1-11-11111-11-11-11-1-1-
l1-1-11-111-11-111-1-1-111-1-1-1-11-1-11}.
37. Thiét bi theo diém bit ky trong sb cac diém tir 30 dén 36, trong d6 da thirc tao cla
mot trong s6 cac chudi f;(n) va fLb(n) 1a gx) = x7 +x* + 1.
38. Thiét bi theo diém bét ki trong s cac diém tir 30 dén 37, trong d6 thiét bi nay con
bao gom:

bd phan truyén, duoc tao cAu hinh dé truyén tin hiéu déng b0 hoa so cép; va

b6 phan truyén nay con dugc tao cau hinh dé truyén tin hiéu dong b héa thir cép.
39. Phuong tién doc dugc bdi may tinh, bao gém cac 1énh, ma khi dugc thuc hién boi
mdt hodc nhidu bod xir Iy, phwong phap theo diém bét ky trong s6 cac diém tir 1 dén 10
duoc thuc hién.
40. Phuong tién doc dugc bdi may tinh, bao g@)m cac 1énh, ma khi dugc thuc hién boi
mdt hodc nhiéu bd xi 1y, phwong phép theo diém bét ky trong s6 cac diém tir 11 dén 19
duoc thuc hién.
41. B6 xir ly, dwoc tao cAu hinh dé thuc hién phuong phép theo diém bt ky trong s céac
diém tir 1 dén 10.
42. Bo xur Iy, duge tao cdu hinh dé thuc hién phuong phép theo diém bét ky trong sb cac
diém tir 11 dén 19.
43. Hé théng truyén thong bao gdm thiét bi truyén théng thir nhéit va thiét bi truyén thong
thtr hai, trong do thiét bi truyén thong thir nhét dugc tao cu hinh dé thuc hién phuong
phap theo diém bét ky trong sb cac diém tir 1 dén 10, va thiét bi truyén thong thir hai
duge tao cAu hinh dé thue hién phuong phép theo diém bét ky trong sé céc diém tir 11
den 19.
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Bang 1: Da thtrc ban déu trong trudng hgp n=7

I ——— — . S —
S4 thur tu a thiic ban Tri s bat S6thity  Da thirc ban Tri so bat
) _dau_ phén dau phan
1 11000001 301 10 10000011 203#
2 10010001 221 11 11010011 323
3 11110001 361 12 11001011 313#
4 10001001 211# 13 10101011 253
5 10111001 271 14 10100111 247
6 11100101 345%# 15 11110111 367#
7 11010101 325# 16 10001111 217#
8 10011101 235# 17 11101111 357
9 11111101 375 18 10111111 277#
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