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(57) Sang ché dé xut phuong phép xir Iy tin hiéu dua trén chudi, thiét bi xtr 1y tin
hiéu dua trén chubi va vat luu trix méy tinh doc duoc. Chudi théa man yéu cau
bing cach giri tin hiéu bing cach str dung kénh didu khién lién két 1én vat ly
(physical uplink control channel, PUCCH) dugc x4c dinh. Chudi nay 14 chudi 4

bao gém 12 phﬁn tr, 5la ph?m ttr trong chudi {3 , va chudi duge xac dinh )

1a chudi théa mén didu kién dinh trude. Sau d6, 12 phan tir trong chudi ) 1an
lwot dwge 4nh xa dén 12 kénh mang phu, dé tao tin hiéu thir nhét, va tin hiéu thi
nhét dugc gir. Béng cach str dung chudi dugc x4c dinh, khi tin hiéu nay duoc gui
bang cach stt dung PUCCH, trong quan thip gifta cac chudi c6 thé dugc duy tr,
va gia tri ty 16 céng sudt trung binh dén dinh (peak-to-average power ratio, PAPR)
twrong dbi nhé va gia trj mét khéi (cubic metric, CM) twong déi nhé c6 thé duoc
duy tri. Do vdy, yéu ciu vé méi trudong tng dung truyén théng trong d6 tin hiéu

nay dugc glri bang cach st dung PUCCH dugc théa man.
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Linh vire k§ thuit dwoc dé cip
Séang ché dé cap dén Iinh vuc cong nghé truyén thong, va cu thé 13, dén

phurong phéap va thiét bi xtr Iy tin hiéu dya trén chudi.

Tinh trang k§ thuit ciia sing ché

Trong hé théng tién héa dai han (long term evolution, LTE), kénh diéu khién
lién két 1én vat ly (Physical Uplink Control Channel, PUCCH) chiém, d& gui
thong tin didu khién lién két 1én (Uplink Control Information, UCI), 13 hodc 14
ky hiéu ghép kénh phan chia tin sé truc giao (Orthogonal Frequency Division
Multiplexing, OFDM) hoic c4c ky hiéu OFDM bién d6i Fourier rdi rac lan rong
(Discrete Fourier Transform spread OFDM, DFT-s-OFDM) trong m¢t khung
phu. Dinh dang PUCCH 1a/1b dugc sir dung dé truyén thong tin dap ung c6 1
hodc 2 bit, va dinh dang PUCCH 1a/1b duoc giri theo cach thirc didu bién chudi.
Néi chung, trong hé théng LTE, d tranh can nhiéu giita cic PUCCH trong hai
t€ bao 1an cén, cac chudi duge lya chon cho cac té bao lan can cn ¢ twong quan
thip v6i nhau. P&é md rong phu séng cia PUCCH, cin dam bao ring tit ca cac
tin hidu dwoc giri ¢6 cac gia tri ty 16 cong sudt tir dinh dén trung binh (Peak to
Average Power Ratio, PAPR) twong d6i nho va céc gia tri mét khbi (Cubic Metric,
CM).

Hién tai, trong hé théng LTE, ¢6 30 chudi can do dai 12 % =0L-11 quoc
sir dung @ giri UCI va tin hiéu tham chiéu giai didu bién (DeModulation
Reference Signal, DMRS) bing cach str dung dinh dang PUCCH LTE 1a/1b. Tuy
nhién, trong thiét ké so bd ctia hé théng LTE, viéc tbi wu héa gia tri CM va mbi
tuong quan chudi chi yéu dugc xem xét cho 30 chudi cin do dai 12. Méi quan
hé gifta gi4 tri CM va gi4 trj PAPR la: khi gi4 tri PAPR nhd, gi4 tri CM chic chén
nho; nhung khi gia tri CM nhd, gia tri PAPR khong nhét thiét nho. Do vay, khong

thé dam béo ring cac gia trj PAPR 14 nhé khi d&m bao ring tit ca 30 chudi can
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d6 dai 12 c6 cac gia tri CM tuong d6i nho va cac tuong quan thip.

Ban chét k§ thuit ciia sang ché

Do vy, cac phuong an thyuc hién sang ché dé xuit phuong phap va thiét bi
xt Iy tin hiéu dya trén chudi, dé giai quyét van dé theo giai phap k¥ thuat da biét
rang 30 chudi cin hién tai khong thé thoa man yéu ciu v& mdi tfu’(‘mg ung dung
truyén thong hién tai trong d6 tin hidu dugc giri bang cach sir dung PUCCH.

Céc phwong 4n thuc hién sang ché dé xuit cac giai phap k¥ thuat sau:

Khia canh thtr nhét theo cdc phuong 4n thuc hién sang ché d& xuit phwong

phép xir Iy tin hiéu dua trén chudi, bao gém:

xac dinh chudi o) bao gém 12 phan tir, trong d6 5 la phan tir trong chudi
4}, chudi /) 1 chubi théa man didu kién dinh truée, didu kien dinh truée 1a
fo=A-x, exp(2mej-an) oig 4 cian bing 0, 1,2,3,4,5,6,7,8,9, 10, 11, Ala s
phitc khic 0, @ Ia sb thue, /=Y-1, @PQmj-an) 13 gmer  opan

X, =uexp(z75,/4) 413 56 phirc khic 0, va chubi ) bao gdm cac phan tir *
1a chudi trong tap hop chudi thir nhat hodc chudi twong dwong ctia chudi trong
tap hop chudi thir nhét, hodc chudi trong' tap hop chudi thir hai hozc chudi twong
duong ctia chudi trong tdp hop chudi thir hai, trong d6 cac chudi trong tap hop
chudi thir nhét bao gém {3, 1,3,-1,3,1,-1,-1,-1,-1,1,1}, {3, 1,3, 1,3, 1,
3,-3,-1,-3,3,1}, {3,-1,3,-1,-1,-1,-1,3,3, -1, -1, 3}, {1, 1, -1, -1, 3,
3,-3,-3,-1,3,-1,3}, {-1,-3,-3,3,-3,3,-1,-3, 1,3, -3, -1}, {1,3, 1, -1,
1,-1,-3,-1,1,-1,1,3}, {-3,3,3,1,-1,-3,1,-3,-1, 1, 1,3}, {-1, 1, 3, =3,
-3,3,3,1,3,1,-3,3},{3,1,1,-1,-3,1,-3,-1,1,3,3, 3}, {-1,-3,3, 1, 1,
3,3,-3,3,-3,1,3}, va {-1,-1,-3,-3, -3, -3, -1, 1, -3, 1, -1, 3}, va céc
chudi trong tap hop chudi thir hai bao gdbm {1, -3, 3,-1,3,1, 1,1, -3, -1, 1,
1}, {3,1,-3, 1,3, 1,.—1, -1,1,3,3,3}, {-1,3,1,3,1,-1,-1,-1, 1, -3, -1, 1},
{1,3,3,-3,1,3,1,3,3,1,-1,-3}, {-3,3,3,1,-1,3,-1, 3, -3, =3, -3, -1},
{-1,3,-1,-1,-1,3,-1,3,3,-1,-1,-1}, {3, 1,3,-1,-3,3, -1, -1, 3, -3, -3,
-3}, {1,-3,1,1,-3,-3,-3,-3,1,-3,-3,-3},{-3,3,3,3,-1,-1, 1, 1, -3, 1,
3,-1},{3,3,3,1,-3,-3,1,3,-3,1,-1,1}, {1,-3,-1,3,-1,-3,3, 1, 1, 3, =3,

2
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-3}, {1,3,-3,-1,-3,3,1,-1,-3,-1,-3, -1}, {~1,-3, 3, -1, -3, -3, -3, -1,
1,-1,1,-3}, {(-1,1,3,-3,1,-1,1,-1,-1,-3, 1, -1}, {1,-3,1,-1,-3, 1, 3,
-3,3,3,3,-3},{-1,1,3,-3,3,1,-1,-3,-1,-3,-1, -3}, {3,-1,-3, 3, 3, -1,
3,-3,-3,-3,-1,1}, {-1,3,-3,-1,3,1,-1,-3,-3,-3, -1, -1}, {~1, -1, 3, 3,
3,3,3,3,-1,3,-1,3}, {3, 1,1,-1,3,-1,-3, -1, -3, -3, -1, 1}, {3, -1, -3,
3,-1,1,3,-3,-3,-3,3,3},{-1,3,3,-1, -1, 3, -1, 3,‘—1, -1,—-1,-1}, {3, —1,'
-1,3,3,3,3,3,3,-1,3, -1}, {~1,1,3,-3,-1,-3,3, 1, -1, -3, -1, -3}, {3,
1,3,1,3,-3,-3,-3,3,-1,-3,3}, {-1,3,-1,-3,1,3,-3,-3,-3, 1, 1, -1}, {3,
1,1,-1,3,1,3,1,1,3,-3,-1}, {-1,-3,1,-1,-3,-1,3,-3,3, -3, -1, -1}, {1,
1,1,3,-1,-1,3,1,-1,3,-3,3},va{-3,1,-3,1,3,3,-1,-1,-3, -3, -1, -1};
va

4nh xa chudi 1) bao gdbm 12 phan tir dén 12 kénh mang phu, d& tao tin
hidu th nhét, va giri tin hiéu thr nhét.

Theo giai phap néu trén, v6i chudi duge xac dinh, khi tin hiéu duge gui bz"mg
c4ch st dung PUCCH, twong quan thép gitta cac chudi c6 thé duoc duy tr, va
gi4 tri PAPR tuong dbi nhé va gia tri CM tuong dbi nhé c6 thé duge duy tri. Do
vay, yéu ciu vé mdi truong Gng dung truyén thong trong d6 tin hiéu ndy dugc
giri bang cach sir dung PUCCH dugc thda man.

Theo thiét ké kha thi, tin hiéu thir nhét 14 tin hi¢u tham chiéu, hodc tin hiéu

thir nhét 1a tin hiéu dugc sit dung d& mang thong tin truyén thong.

Theo thiét k& kha thi, chudi {s.} bao gdm cac phantir *+ 14 chudi trong tap
hop chudi thtt ba hogdc chudi twong dwong ctia chudi trong tap hop chudi thir ba.
Déi véi cac chudi trong tap hop chudi thir ba, tham khao md ta cac phuong an

thuc hién.

Theo thiét ké kha thi, chudi ) bao gdm cac phan tr % 1a chudi trong tap
hop chudi thir tu hoic chudi twong dwong ciia chudi trong tap hop chudi thi tu.
Déi v6i cac chudi trong tap hop chudi thit tu, tham khao mé ta cdc phuong 4n

thuc hién.

Theo thiét ké kha thi, chudi {s.} bao gbém cac phantr & 1a chudi trong tap

hop tham chiéu thir nam hoic chudi trong duong ctia chudi trong tap hop tham
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chiéu thir nam. Di vé6i cac chudi trong tap hop tham chiéu thir nam, tham khao

md ta cdc phuong 4n thuc hién.

Theo thiét k& kha thi, tap ) bao gdm chudi " bao gdm céc phin tir *
1a tap hop con trong tap hop chudi th sau hodc tap hop con trong tap hop bao
gbm cic chudi twrong dwong ciia cic chudi trong tap hop chudi thir séu, hodc tap
hop con trong tap hop chudi thir bay hosc tap hop con trong tip hop bao gém
cac chudi trong durong ctia cic chudi trong tap hop chudi thir bay, hoic tip hop

con trong tap hop chudi thir tdm hodc tap hop con trong tap hop bao gém cac

chudi tuong duong clia cac chudi trong tap hop chudi thir tAm, va tip hop 5.}
1a tap hop clia cac chudi dugc sir dung boi hé théng truyén thong. Pdi véi cac
chudi trong tap hop chudi thir sau, cac chudi trong tap hop chudi thir by, va cac
chudi trong tip hop chudi thit tim, tham khao md ta cac phuong 4n thuc hién.
Theo thiét ké kha thi, chudi trong duong 1a 4, ,vaphintr % trong chudi

=s,+u,(mod8) p5 061 chudi %) bao gbm céc

tuong duong 14} thoa man %
ph?m t& *, tham khao mo ta cac phuwong an thyuc hién.

Theo thiét k& kha thi, viéc 1an lwot 4nh xa 12 phin tir trong chudi 1/} dén
12 kénh mang phu bao gdm buéc: 1an luot 4nh xa 12 phén tir trong chudi 1
dén 12 kénh mang phu lién tuc; hodc

1an luot 4nh xa 12 phén tr trong chudi i) dén 12 kénh mang phu cach déu
nhau va khong lién tuc; hodc

14n Iugt 4nh xa 12 phan tir trong chudi ) dén nhom kénh mang phuy thir
nhAt va nhém kénh mang phy tht hai, trong d6 nhém kénh mang phu thr nhét
va nhém kénh mang phu thtr hai ma m6i nhém bao gém séu kénh mang phu lién
tiép, va khoang cach giita nhém kénh mang phu thr nhat va nhém kénh mang
phu thi hai bao g@)m it nhit mdt hodc nim kénh mang phu; hodc

1in lugt 4nh xa 12 phin tir trong chudi ) dén nhom kénh mang phu thir
ba va nhdm kénh mang phu tha tu, trong d6 nhém kénh mang phu thir ba va
nhém kénh mang phu thir tr ma mdi nhém bao gom sédu kénh mang phy nim

cach ddu nhau va khong lién tiép, va khoang cach gifta nhom kénh mang phu thr

4
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ba and nhém kénh mang phu thir tr bao gom it nhat mot hodc niam kénh mang
phu.

Khia canh thit hai cia cac phuong 4n thuc hién sang ché dé xuat phuong phép
x1r Iy tin hidu dya trén chudi. Phuong phép xtr Iy tin hiéu bao gém cac budc:

- nhan tin hiéu thir nh4t dugc mang trén 12 kénh mang phu; thu duoc 12 phén
tlr trong chudi ) , trong d6 tin hidu thir nht duoc tao by 4nh xa chudi A
'baé gdm 12 phdn tir dén 12 kénh mang phu, L 1a phén tir trong chudi {f"},
“chubi 1} 13 chudi thoa man didu kién dinh truée, didu kién dinh truéc Ia
fy=Ax exp(27joan) ois i cian 120, 1,2, 3,4, 5, 6,7, 8,9, 10, 11, A 1a s6
phtic khdc 0, @ 13 sb thue, J=V-1, eQ@mjoan) 3 g=er p3y o

x, =uwexp(77:5,/4) 13 66 phttc khic 0, va chudi ) bao gdm céc phan tir
1a chudi trong tap hop chudi thir nhit hoic chudi twong duong ciia chudi trong
tap hop chudi thir nht, hodc chudi trong tip hop chudi thir hai hodc chudi trong
duong ctia chudi trong tip hop chudi thit hai, trong d6 cc chudi trong tap hop
chudi tht nhat bao gom {-3, 1, 3,-1,3,1,-1,-1,-1,-1,1, 1}, {3, 1,3, 1, 3, 1,
3,-3,-1,-3,3,1},{3,-1,3,-1,-1,-1,-1, 3,3, -1, -1, 3}, {1, 1, -1, -1, 3,
3,-3,-3,-1,3,-1,3}, {~1,-3,-3,3,-3,3,-1,-3,1,3,-3, -1}, {1,3, 1, -1,
1,-1,-3,-1,1,-1,1,3},{-3,3,3,1,-1,-3,1,-3, -1, 1, 1, 3}, {~1, 1, 3, -3,
-3,3,3,1,3,1,-3,3},{3,1,1,-1,-3,1,-3,-1,1,3,3, -3}, {-1,-3,3, 1, 1,
3,3,-3,3,-3, 1,3}, va {-1,-1,-3,-3,-3,-3,-1, 1, -3, 1, -1, 3}, va cac
chudi trong tap hop chudi thi hai bao g?)m {—-1,-3,3,-1,3,1,1,1,-3,-1, 1,
1}, {3,1,-3,1,3,1,-1,-1,1,3,3,3}, {-1,3,1,3,1,-1,-1,-1, 1, -3, -1, 1},
{1,3,3,-3,1,3,1,3,3,1,-1,-3}, {-3,3,3,1,-1,3,-1,3, -3, -3, -3, -1},
{-1,3,-1,-1,-1,3,-1,3,3,-1,-1,-1}, {3, 1,3,-1,-3,3, -1, -1, 3, -3, -3,
-3}, {1,-3,1,1,-3,-3,-3,-3,1,-3,-3,-3},{-3,3,3,3,-1,-1,1, 1, -3, 1,
3,—-1},{3,3,3,1,-3,-3,1,3,-3,1,-1, 1}, {1,-3,-1,3,-1,-3,3,1, 1, 3, -3,
-3}, {1,3,-3,-1,-3,3,1,-1,-3,-1,-3, -1}, {-1,-3,3, -1, -3, -3, -3, -1,
1,-1,1,-3}, {-1,1,3,-3,1,-1,1,-1,-1,-3, 1, -1}, {1, -3, 1, -1, -3, 1, 3,
-3,3,3,3,-3},{-1,1,3,-3,3,1,-1,-3,-1,-3,-1, -3}, {3,-1,-3,3, 3, -1,
3,-3,-3,-3,-1,1}, {-1,3,-3,-1,3,1,-1, -3, -3, -3, -1, -1}, {-1,-1, 3, 3,

5
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3,3,3,3,-1,3,-1,3}, {-3,1,1,-1,3,-1, -3, -1, -3, -3, -1, 1}, {3, -1, -3,
3,-1,1,3,-3,-3,-3,3,3}, {-1,3,3,-1,-1,3,-1,3,-1,—-1, -1, -1}, {3, -1,
-1,3,3,3,3,3,3,-1,3,-1}, {-1, 1,3, -3, -1, 3,3, 1, -1, -3, -1, =3}, {-3,
1,3,1,3,-3,-3,-3,3,-1,-3,3}, {-1,3,-1,-3,1,3,-3,-3,-3, 1, 1, -1}, {3,
1,1,-1,3,1,3,1,1,3,-3,-1}, {-1,-3,1,-1,-3,-1,3,-3,3,-3, -1, -1}, {1,
1,1,3,-1,-1,3,1,-1,3,-3,3},va {-3,1,-3,1,3,3,-1,-1,-3,-3, -1, —1};
va

xit Iy tin hi¢u thi nhét dya trén 12 phan tir trong chudi /).

Theo giai phép néu trén, véi chudi dugc xac dinh, khi tin hidu duoc gui béng
cach sir dung PUCCH, tuong quan thip gifta cac chudi c6 thé dwoc duy tri, va
gia tri PAPR tuwong ddi nhé va gia tri CM tuong dbi nhé c6 thé duge duy tri. Do
vdy, yéu ciu v& méi trudng tng dung truyén thong trong dé tin hiéu nay dugce
giri bang cach sir dung PUCCH duoc thda man.

Theo thiét ké kha thi, tin hiéu th& nhét 1 tin hi¢u tham chiéu, or tin hiéu thtr
nhét 14 tin hiéu duoc st dung dé mang thong tin truyén théng.

Theo thiét ké kha thi, phan sau con dugc bao gdm: chudi 5} bao gdm céc

s

phan tir  1a chudi trong tap hop chudi thtr ba hodc chudi tuong duong cia
chudi trong tap hop chudi thi ba. Péi véi cac chudi trong tap hop chudi thit ba,

tham khdo mo ta sang ché.

Theo thiét ké kha thi, chudi 5} pao gdm cac phan tir * 1a chudi trong tap
hop chudi thir tr hodc chubi trong duong ctia chudi trong tap hop chudi thir tu.
Déi véi cac chudi trong tap hop chudi thir tur, tham khao mb ta sang ché.

Theo thiét ké kha thi, chudi i) pao gdm cac phan tr & 1a chudi trong tip
hop tham chiéu thi nam hozc chudi twong duong cia chudi trong tap hop tham
chiéu thtr nam. Pdi v6i cac chudi trong tip hop tham chiéu thir ndm, tham khao
md ta sang ché.

Theo thiét ké kha thi, tap ) mabao gbm chudi %) pao gdm cac phén tir
S
bao gdm céc chudi trong dwong ciia cac chudi trong tip hop chudi thir sdu, hoic
t4p hop con trong tap hop chudi thir bay hoic tap hop con trong tdp hop bao gdm

6

» 12 tap hop con trong tap hop chudi thir sau hodc tap hop con trong tap hop |
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cac chudi tuong duong cia cac chudi trong tap hop chudi thir bay, hodc tip hop

con trong tap hop chudi thir tim hoic tip hgp con trong tap hgp bao gdm céc

chudi trong duong cia cac chudi trong tap hop chudi thir tim, va tap hop {s)
1a tap hop cta cac chudi dugc st dung boi hé thdng truyén thong. Dbi voi cac
chudi trong tap hop chudi thir sau, cac chudi trong tap hop chudi thit by, va cic
chudi trong tp hop chudi thir tAm, tham khao md ta sing ché.

Theo thiét k& kha thi, chudi tuong duong 12 %), va phin t& % in chudi
tuong duong (%) théa man % =%+ (m48) B v6i chudi ) bao gdm cac
phén ttr ™, tham khao mo ta sang ché.

Theo thiét k& kha thi, viéc nhan tin hiéu thir nhit dugc mang trén 12 kénh
mang phu bao gdm cac buéc:

thu dugc, trén 12 kénh mang phu lién tuc, tin hi¢u thir nhét trén 12 kénh mang
phy; hodc

thu duge, trén 12 kénh mang phu cach déu nhau va khong lién tuc, tin hi¢u
thtr nhét trén 12 kénh mang phu; hodc

thu duoc tin hiéu thir nhét trén 12> kénh mang phu tr nhom kénh mang phu
thr nhét va nhom kénh mang phu thit hai, trong d6 nhém kénh mang phu th
nhét va nhém kénh mang phu thtr hai ma mdi nhém bao gém sau kénh mang phu
lién tiép, va khoang cach gitta nhém kénh mang phu thir nhit va nhém kénh
mang phu thtr hai bao gbdm it nhat mot hoic nim kénh mang phu; hogc

thu duogc tin hiéu thtr nhit trén 12 kénh mang phu tir nhém kénh mang phu
thir ba va nhom kénh mang phu tht tu, trong 6 nhém kénh mang phu tht ba va
nhom kénh mang phu thir tr ma mi nhém bao gdm sdu kénh mang phu nim
cach déu nhau va khong lién tiép, va khoang céch gitta nhém kénh mang phu thtr
ba va nhém kénh mang phu thtr tu bao gém it nhit mot hoic nim kénh mang
phu.

Khia canh thir ba cia cac phuo*ng an thuc hién sang ché d& xuét thiét bj xtr ly
tin hiéu dya trén chubi. Thiét bi c6 thé 1a thiét bi mang hodc thiét bi dau cubi,
ho#c c6 thé 1a vi mach trong thiét bi mang hoic thiét bi ddu cudi. Thiét bi c6 thé

bao gdm khéi xit 1y va khéi thu phat. Khi thiét bi 1a thiét bj mang hodc thiét b
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dAu cudi, khéi xtr Iy ¢6 thé 1a bd xtr 1y, va khdi thu phat c6 thé 12 bd thu phat.
Thiét bi mang co thé con bao gém khéi luu trit, va khéi luu trit 6 thé 12 bd nho.
Khéi luu trit duge tao cAu hinh dé luu trit 1énh, va khéi xir 1y thuc thi 1énh duoc
luru trit trong khdi luu trit, sao cho thiét bi mang hodc thiét bi diu cudi thuc hién
chirc nang tuong ng theo khia canh thir nhét. Khi thiét bj 1a vi mach trong thiét
bi mang hogc thiét bj dau cudi, khéi xir ly ¢6 thé 1a b xir 1y, va khéi thu phat c6
thé 1a giao dién nhép/xue‘it (input/output, I/O), chdt, mach, hoic tuong tu. Khéi
xtr 1y thuc thi 1énh dugce luu trit trong khéi Iuwu trir, sao cho thiét bi mang thuc
hién chirc ndng tuong tng theo khia canh tht nhat. Khéi luu trit ¢6 thé 1a khéi
Iwru trir (ching han, thanh ghi hoic cache) bén trong vi mach, hogc ¢ thé 1a khéi
Iwru trir (ching han, bd nhé chi doc (read-only memory, ROM) hodc bd nhé truy
xuat ngau nhién (random access memory, RAM)) trong thiét bi mang hodc thiét
bi ddu cubi va ngoai vi mach.

Khia canh thir tu ctia cac phuong én thyc hién sang ché dé xuit thiét bi xi ly
tin hiéu dya trén chudi. Thiét bi c6 thé 14 thiét bi mang hodc thiét bi dau cudi,
hodc ¢6 thé 13 vi mach trong thiét bi mang hoic thiét bi dau cudi. Thiét bi c6 thé
bao gbm khéi xtr Iy va khéi thu phat. Khi thiét bi 12 thiét bj mang hoc thiét b
dAu cudi, khdi xi Iy c6 thé 1a bd xt 1y, va khéi thu phat c6 thé 13 bo thu phat.
Thiét bi mang ¢6 thé con bao gdm khéi luu trit, va khdi Iuu trit ¢6 thé 12 bd nhé.
Khéi Iuu trit duge tao ciu hinh dé luu trit 1énh, va khéi xir 1y thuc thi 1énh duge
luu trit trong khéi luu trix, sao cho thiét bi mang hodc thiét bi d4u cudi thuc hién
chirc nang tuong g theo khia canh th{r hai. Khi thiét bi 1a vi mach trong thiét
bi mang hodc thiét bi dau cudi, khéi xtr 1y ¢6 thé 1a b xir 1y, va khdi thu phat c6
thé 1a giao dién IO, chébt, mach, hoic tuong tu. Khéi xtt 1y thuc thi 1énh duoc
luu trt trong khéi luu trix, sao cho thiét bi mang thuc hién chirc ning twong tng
theo khia canh thir hai. Khéi Iuu trir ¢6 thé 1a khdi luu trit (chiang han, thanh ghi
hodc cache) bén trong vi mach, hodc ¢ thé 1a khéi luu trir (chdng han, ROM
hoic RAM) trong thiét bj mang hodc thiét bi ddu cudi va ngoai vi mach.

Khia canh tht nim theo c4c phuong 4n thuc hién sang ché dé xuét hé théng
truyén théng. Hé théng truyén théng bao gémlthié’t bi mang hodc thiét bi dau

cudi theo khia canh tht ba ciia c4c phuong 4n thuc hién séng ché va thiét bi mang
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hoic thiét bi ddu cudi theo khia canh thir tir cla céc phuong 4n thuc hién sang
ché.

Khia canh thir siu ctia cac phuong an thuc hién sang ché dé xuét vat luu trix
may tinh doc dugc ma bao gém 1énh. Khi 1énh duogc chay trén méy tinh, may
tinh thuc hién phuong phap theo cac khia canh néu trén.

Khia canh thir bay ctia cic phuong 4n thuc hién sang ché d& xuit san phdm
chuong trinh mdy tinh ma bao gbm lénh. Khi lénh dugc chay trén méy tinh, may
tinh thuc hién phuong phap theo cac khia canh néu trén.

Khia canh thir tdm ctia cac phuong an thuc hién sang ché d& xut hé théng vi
mach. Hé théng vi mach bao gém b6 xir Iy, ma duge tao cAu hinh dé hd trg thiét
bi truyén thong khi thuc hién chirc nang lién quan theo cdc khia canh néu trén,
chéng han, tao hodc xir ly dit li€u lién quan va/hodc thong tin & cdc phuong phéap
néu trén. Theo thiét ké kha thi, hé thdng vi mach con bao gdm bo nhé. Bo nhé
dugre tao cau hinh dé Iuu trit 1énh chuong trinh can thiét va dit liéu can thiét trong
thiét b mang va thiét bi ddu cudi. Hé thdng vi mach may bao gém vi mach hoic
c6 thé bao gdm vi mach va linh kién rdi rac khéc.

Theo phwong phap va thiét bi xr Iy tin hiéu dya trén chudi theo cac phuong

an thuc hién sang ché, chudi thoa méan yéu ciu bing cach giri tin hiéu bang cach
str dung PUCCH duoc xéac dinh. Chudi nay 1a chudi ) bao gbm 12 phan ti,
%, 1a phin tir trong chudi /), va chudi dugc xac dinh /) 1a chudi théa man

diéu kién dinh truée. Sau do, chudi i) bao gém 12 ph?m ttr dugc 4nh xa dén
12 kénh mang phu, dé tao tin hiéu thir nhét, va tin hiéu thir nhit duoc guri. Béng
cach str dung chudi duoc xéc dinh, khi tin hiéu nay duoc giri bang cach sir dung
PUCCH, twong quan thip giita c4c chubi c6 thé dugc duy tri, va gia tri PAPR
tuong d6i nho va gia tri CM tuong déi nho c6 thé dugc duy tri. Do vdy, yéu cau

v& mdi trudng Gmg dung truyén thong trong d6 tin hiéu nay dugc gl bang cach

st dung PUCCH dugc thoa méan.

Mo ta van tat cac hinh vé

Fig.1 1a Iuu dd ctia phuong phap xir Iy gtri tin hiéu dura trén chudi theo phwong
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an thuc hién séng che;

Fig2 12 Iuu dd x4c dinh chudi /) boi thibt bi dAu cubi theo phuong 4n thuc
hién séng ché;
Fig.3 1a Iwu d6 tao va giri tin hidu thir nhat boi thiét bi diu cudi theo phuong

an thuc hién sang che;

Fig.4a dén Fig.4d 14 cac so db 4nh xa chudi %} bao gbm 12 phén tir dén 12
kénh mahg phu theo phurong 4n thuc hién sang ché;

Fig.5 12 so @6 xir Iy tin hiéu tht nhét béi thiét bi mang theo phuong an thuc
hién sang ché;

Fig.6 1a so d6 cu tric cia thiét bj dau cudi theo phuong an thuc hién sang
ché;

Fig.7 12 so dd cAu tric cia thiét bi ddu cudi khac theo phuong an thuc hién
sang ché;

Fig.8 12 so dd cAu truc cia thiét bi mang theo phuong 4n thuc hién séang ché;

Fig.9 1a so d6 céu tric cia thiét bi mang khac theo phuong an thuce hién sang
ché; va |

Fig.10 14 so d céu tric cia hé théng truyén thong theo phuong an thuc hién

sang che.

M5 ta chi tiét sang ché

Céc phuong 4n thuc hién sang ché dé xuit phuong phap va thiét bi xt ly tin
hiéu dya trén chudi. Chudi théa man yéu ciu bang cach giri tin hiéu bang cach
str dung PUCCH dugc x4c dinh. Theo cach nay, khi tin hiéu nay dugc gii biang
céch st dung PUCCH, twong quan thdp giita cic chubi c6 thé dugc duy tri, va
gid tri PAPR tuong d6i nhé va gi4 tri CM twong d6i nho ¢6 thé duge duy tri. Do
vay, yéu cdu vé mdi truong Gng dung truyén thong trong d6 tin hiéu nay duogc
giri bang céch sir dung PUCCH dugc théa man.

Theo c4c phuong 4n thuc hién, cac diém yéu ciu bao ho, va cac hinh v& di
kém clia sang ché, cac thuat ngit “tha nhat”>, “tha hai”, va teong tu s& phan biét
gita c4c dbi twong khac nhau, nhung khéng phai 14 th tu cu thé. Ngoai ra, cac
thuat ngir “bao gébm” va “vé6i” khong loai trir. Ching han, qua trinh, phuong phap,
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hé théng, san phim, hoic thiét bi bao gdm chudi cac budc hoic khbi khong bi
gidi han & cac bude hoac khdi dugc liét ke, nhung c6 thé con bao gém budc hoic
khéi khéng duogc liét ké.

Hién tai, trong hé théng LTE, hé théng 4G, hé théng 4.5G, va hé thdng 5G,
giri UCI v DMRS bang cach sir dung PUCCH c6 thé dugc hd trg. Dé cai thién
hiéu'néng phit séng cia PUCCH, PUCCH dugc giri theo cach thirc didu bién
chudi. Cu thé 13, trén tht ca cac ky hiéu OFDM dé truyén UCI, tin hiéu s€ duogc
giri duogc diéu bién trén chudi duoc may tinh tao (Computer Generated Sequence,
CGS). Cac CGS duoc sang loc d& dam bao rang tit ca cac tin hidu dugc giri cb
cac gia tri PAPR tuong ddi nhé va cac gia tri CM, nhd d6 mé rong phii séng
PUCCH. Do PUCCH ciing dwgc st dung trén bién té bao, dbi véi ngudi ding
trén bién t& bao, mbi twong quan chudi giita cic chudi can duge xem xét tiép
trong khi sang loc CGS.

Chéng han, t& bao tht nhit va té bao thir hai 14 cac té bao 1an can. Néu chubi
thir nhat duoc sir dung boi té bao thir nhit duge trong quan cao véi chudi thir
hai dugc sir dung bdi t& bao thr hai, & bién cta t& bao thir nhat, PUCCH dugc
giri bang thiét bi ngudi dung (user equipment, UE) trong té bao thi nhat c6 thé
can nhidu véi viéc nhan tin hiéu boi tram co s& (base station, BS) cua té bao thir
hai bang cach sir dung PUCCH. Két qua 13, hiéu nang nhan PUCCH bi suy giam.
Do vay, cac chudi cé trong quan thép can dugc xac dinh trong khi sang loc CGS.

Dé dam bao ring gia tri PAPR tuong di nhé va gia tri CM tuong d6i nhé ¢6
thé dugc duy tri va tuong quan thip gitra cac chudi co thé duge duy tri khi UCI
va DMRS dugc giri bing cach sit dung PUCCH trong hé théng LTE, hé théng
4G, hé théng 4.5G, va hé théng 5G, hodc thadm chi hé théng truyén thong hoac
moi trudng tmg dung truyén théng khac c6 yéu cau cao hon, cac phuong 4n thuc
hién sang ché dé xuét qua trinh cu thé trién khai xu Iy tin hiéu dua trén chudi, va
mo ta chi tiét dugc néu biang cach sir dung cac phuong 4n thuc hién sau.

Theo c4c phuong an thuc hién séng ché, xir Iy tin hiéu dua trén chudi chii yéu
dugce mo ta tir khia canh ctia phia bd nhan va phia bo truyén trong hé théng truyén
thong hodic méi trudng tmg dung truyén thong. Phia bd nhan co thé 1a thiét bi

mang, va phia b truyén co thé 13 thiét bi ddu cubi; hodc phia bd nhan co thé 1a
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thiét bi dAu cubi, va phia bd truyén co thé 12 thiét bi mang. Theo cic phuong 4n
thue hién sau, phdn md ta duge néu bing cach sir dung vi du trong d6 phia bd
nhan 12 thiét bj mang va phia bd truyén 1a thiét bi ddu cudi, nhung sang ché khong
bi gi6i han & do.

Thiét bi du cubi theo c4c phuong an thyc hién sang ché c6 thé 1a UE. UE c¢6
thé 1a thiét bi hitu tuyén hodc c6 thé 1a thiét bi khong tuyén. Thiét bi khong day
c6 thé 1a thiét bi cdm tay c6 chirc nang két nbi khong day, thiét bi xir ly khac
duoc két ndi véi modem khong day, hodc thiét bi dau cubi di dong ma truyén
thong v6i mot hodc nhidu mang 16i (core network, CN) bang cach sir dung mang
truy nhap vo tuyén (radio access network, RAN). Ching han, thiét bi dau cudi
khong day c6 thé 1a dién thoai di dong, may tinh, may tinh tablet, thiét bi h trg
s6 c4 nhan (personal digital assistant, PDA), thiét bi internet di dong (mobile
internet device, MID), thiét bi deo duoc, may doc sach dién tr, hodc tuong tu.
Trong vi du khac, theo cach khac, thiét bi ddu cudi khong day c6 thé 1a thiét bi
mang di dugc, bo tui, cAm tay, cai sin trong may tinh, ho#ic thiét bi di dong trong
xe. Trong vi du khac, thiét bi ddu cudi khong ddy c6 thé 14 tram di dong hoic
diém truy nhap (access point, AP).

Thiét bi mang theo c4c phwong 4n thuc hién sang ché c6 thé 1a BS. BS c¢6 thé
bao gém BS 16n, BS nho, tram chuyén tiép, AP, bd diéu khién BS, diém g,
diém nhan, hodc twrong tw & cac dang khac nhau. Trong cac hé thdng sir dung cac
cong nghé truy nhép vo tuyén (radio access technology, RAT) khac nhau, c4c tén
cu thé ciia BS ¢6 thé khéc nhau.

Nhu dugce thé hién trén Fig.1, Fig.1 13 Iuu d6 ctia phuong phap xir Iy tin hiéu

dua trén chudi theo phwong 4n thuc hién sang ché. Phuong phép bao gbm:

S101. Thiét bi ddu cudi xac dinh chudi %} bao gdm 12 phén tir.
Dé thyc thi bude S101, mdt cach tiy chon, thiét bi d4u cudi c6 thé xac dinh

chudi /) bao gdém 12 phan tir sau khi truy nhap mang. Theo cach khac, khi
thiét bi dau cudi truy nhap mang, thiét bi mang x4c dinh chudi .} va tao clu
hinh chudi ) cho thiét bi du cubi, va thibt bi du cudi xdc dinhs chudi -}

bao gbém 12 phéan tir dua trén chudi ),
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Trong khi trién khai cu thé, /. 1a phin t trong chudi () , va chudi dugc

xéc dinh 4 1a chudi thoa man didu kién dinh truée. Didu kién dinh trude 1

f,=A4-x,-exp(27- j-a-n) - trong d6

nl1a sd nguyén, gia tri cian 130, 1,2, 3,4, 5, 6,7, 8,9, 10, 11, A 14 s phirc
khac 0, @ 1a sb thue, 7 =1 ; exp(27-j-an) [y g , phin t&r
%, =uexp(77-5/4) yayla s§ phirc khac 0; va

chudi 1) bao gbm cac phan tir * 13 chudi trong tap hop chudi thir nhét
hodc chudi twong dwong ctia chudi trong tip hop chudi thir nhét, or chudi trong
tap hop chudi thir hai hogc chudi trong dwong cia chudi trong tap hop chudi thir
hai.

Mot cach tity chon, cac chudi trong tap hop chubi thir nhit bao gdm:

{-3,1,3,-1,3,1,-1,-1,-1,-1, 1,1}, {3, 1,3, 1,3, 1,3, -3, -1, 3,3, 1},
{3,-1,3,-1,-1,-1,-1,3,3,-1,-1,3}, {1, 1,-1,-1,3,3,-3,-3,-1,3, -1,
3}, {~1,-3,-3,3,-3,3,-1,-3,1,3,-3,-1}, {1,3,1,-1,1,-1, 3, -1, 1, -1,
1,3}, {3,3,3,1,-1,-3,1,-3,-1,1, 1,3}, {-1,1,3,-3,-3,3,3, 1,3, 1, -3,
3}, {3,1,1,-1,-3,1,-3,-1,1,3,3,-3},{-1,-3,3,1,1,3,3,-3,3,-3, 1, 3},
va{-1,-1,-3,-3,-3,-3,-1,1,-3,1,—-1,3}; va

cac chudi trong tAp hop chudi thir hai bao gdm:

{-1,-3,3,-1,3,1,1,1,-3,-1, 1,1}, {3, 1,-3, 1,3, 1,-1,-1, 1, 3, 3, 3},
{(-1,3,1,3,1,-1,-1,-1,1,-3, -1, 1}, {1,3,3,-3, 1,3, 1,3,3, 1, -1, =3},
{-3,3,3,1,-1,3,-1,3,-3,-3,-3,-1}, {-1,3,-1,-1,-1,3,-1,3,3, -1, -1,
—1},4{3,1,3,-1,-3,3,-1,-1,3,-3,-3, -3}, {1, -3, 1, 1, -3, -3, -3, -3, 1,
-3,-3,-3},{3,3,3,3,-1,-1,1,1,-3,1,3,-1}, {3,3,3,1,-3, -3, 1, 3, =3,
1,-1,1}, {1,-3,-1,3,-1,-3,3,1,1,3,-3,-3}, {1,3,-3,-1,-3,3, 1, -1, =3,
-1,-3,-1},{-1,-3,3,-1,-3,-3,-3,-1,1,-1,1,-3}, {-1, 1,3, -3, 1, -1, 1,
-1,-1,-3,1,-1}, {1,-3,1,-1,-3,1,3,-3,3,3,3,-3}, {-1, 1,3,-3,3, 1,1,
-3,-1,-3,-1,-3},{3,-1,-3,3,3,-1,3,-3,-3,-3,-1, 1}, {~1, 3, -3, -1, 3,
1,-1,-3,-3,-3,-1,-1}, {-1,-1,3,3,3,3,3,3,-1,3,-1,3}, {3, 1, 1, -1,
3,-1,-3,-1,-3,-3,-1,1}, {3,-1,-3,3,-1,1,3,-3,-3,-3,3,3}, {1, 3, 3,
-1,-1,3,-1,3,-1,-1,-1,-1}, {3,-1,-1,3,3,3,3,3,3,-1,3, -1}, {~1, 1,
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3,-3,-1,-3,3,1,-1,-3,-1,-3}, {-3,1,3,1,3,-3,-3,-3,3,-1, -3, 3}, {-1,
3,—-1,-3,1,3,-3,-3,-3,1,1,-1},{3,1,1,-1,3, 1,3, 1, 1, 3, =3, -1}, {-1,
-3,1,-1,-3,-1,3,-3,3,-3,-1,-1},{1,1,1,3,-1,-1,3,1,-1,3,-3,3}, va
{-3,1,-3,1,3,3,-1,-1,-3,-3, -1, -1}.

Chudi twong duong cia chudi trong cac tip hop chudi lién quan néu trén cé
thé dugc bidu didn1a %) Phinti % trong chudi tuong duong {9} thoa man

q, =S, +u,(mod8)

Theo trién khai cu thé, méot cach tuy chon, cac chubi (.} bao gém % bao
gom:

(1,1, 1,1,1,1, 1,1, 1, 1,1, 1}, {1,3,5,7,1,3,5,7,1,3,5, 7}, {1, 7, 5, 3,
1,7,5,3,1,7,5,3},{1,5,1,5,1,5,1,5,1,5,1,5},{3,1,7,5,3, 1,7, 5,3, 1,
7,5},1{3,3,3,3,3,3,3,3,3,3,3,3},{3,5,7,1,3,5,7,1,3,5,7, 1}, {3, 7, 3,
7,3,7,3,7,3,7,3,7},{5,1,5,1,5,1,5,1,5,1,5,1}, {5,3,1,7,5,3, 1,7, 5,
3,1,7},{5,5,5,5,5,5,5,5,5,5,5,5},{5,7,1,3,5,7,1,3,5,7, 1,3}, {7, 1,
3,5,7,1,3,5,7,1,3,5},{7,3,7,3,7,3,7,3,7,3,7,3},{7,5,3,1,7,5,3, 1,
7,5,3,1},va{7,7,7,7,7,7,7,7,7,7,7,7}.

Trong vi du thu dugc chudi twong dwong cta chudi {3, 1, 3, -1, 3, 1, -1,
~1, -1, -1, 1, 1} trong tap hop chudi thtr nhat, néu chudi dugc chon ) 1a
chudi {1,3,5,7,1,3,5,7,1,3,5,7}, phan tit % trong chudi twong dwong cia
chudi {-3,1,3,-1,3, 1,1, —1,-1,-1, 1, 1} thoaman % =% +%(m0d8) g ns

=3, va %=1 Trong truong hop

dwoc nhan biét tir cac gid tri néu trén ring % =
nay, tbng cia % va % trudc hét dugc tinh toan, va sau d6 ton tir modulo duge
thwe hién trén téng thu dugc bang cach sir dung 8. Phan du thu dugc 1a phén tir
% . Tuc 13, phdn t¢ % bing 0. Mot cach twong tw, cac phan tir sau ¢6 thé thu
duoc: phante 9=0,phdntt %=0, phdnts %=6, phantir %=0,phantt % =0,
phén tir 9%=6, phin t& % =6, phén tr % =0, phén t¢ % =0, phén tir %0=6, va
phén tir % =0. Cudi ciing thu dugc chudi twong dwong {0,0,0,6,0,0,0,6,0,0,6,0}
cta chudi {-3,1,3,-1,3,1,-1,-1,-1,-1, 1, 1}.

Céc chudi trong duong cta cac chudi khic nédu trén cla tip hop chudi thir
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nhét va tip hop chudi thit hai cling thu dugc theo cach néu trén bing cach tham
khao céch néu trén. Cac chi tiét khong dugc mo ta lai & day.

Luwu y ring gié tri tuong quan gifta dich chuyén tudn hoan ctia chudi va dich
chuyén tuan hoan ctia chudi tuvong duong cta chudi twong dbi cao. Néu chudi va
chudi trong duong ctia chudi nay tdn tai trong ciing tap hop chudi, thi hai té bao
1an c4n c6 thé 14n luot sir dung chudi nay va chudi tuong duong clia chudi nay.
Diéu nay giy can nhiéu tuong d6i manh khi c4c PUCCH dugc giri trong hai té
bao. Do vay, mét tap hop chudi c6 thé bao gdm chudi nay hoic chudi twong
duong ciia chudi nay.

Theo vi du kha thi, qua trinh trong 46 thiét bi ddu cudi xac dinh chudi i)
bao gbém 12 phan tr sau khi truy nhdp mang c6 thé duoc thé hién trén Fig.2. Tha

tuc cu thé nhu sau:
Thiét bi d4u cudi x4c dinh chudi %) VAA. Giatricianla0,1,2,3,4, 5,6,

7.8.9.10, 11, vi A 12 s6 phitc khac 0. Chudi ) c6 thé durgc Iuu trit trong thiét
bi d4u cudi, hoic c6 thé duoc tao cAu hinh béi thiét bi mang cho thiét bi dau cudi,

ho#ic ¢6 thé thu dugc bang thiét bi dau cudi qua tinh toan dua trén cong thic

dugce dinh nghia. Chéng han, chudi {x.} thu duogc béng cach s dung phén tr

x, =u-exp(7-j-5,/4) trong ) dwoc bdoc 10 néu trén. Chudi =

{Axg, AX|, AX,, AX;, AX,, AX, AX g, AX;, AXg, AXg, A%, AX,, | thu duoc bé'mg cach nhan

Xy X X, X, X, X5 X X, X X

rieng ré AvGi Yo, i) 2 Ko K X X B0 %0 % T vy

. Khoéng gia
tricia A la {L-1 j’_j}.

$102. Thiét bj diu cubi anh xa chudi /) bao gdm 12 phén tir dén 12 kénh
mang phu, dé tao tin hiéu tha nhét, va gt tin hiéu tha nhét dén thiét bi mang.

Viéc thuce thi buée $102 & day chi yéu nghia 1a thiét bi ddu cubi 1an lugt 4nh
xa 12 phﬁn tr trong chudi dugc tao c4u hinh .} dén 12 kénh mang phu, dé tao
tin hiéu thir nhét, va gui tin hi€u tha nhét dén thiét bi mang.

Mot cach tuy chon, qua trinh cu thé trong 46 thiét bi d4u cudi anh xa chudi
3 bao gém 12 phén ttr dén 12 kénh mang phu, dé tao tin hiéu thtr nhét, va gui

tin hiéu thtr nhét dén thiét bi mang dugc thé hién trén Fig.3, bao gém:
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$301. Thiét bi ddu cudi 4nh xa chudi /+} bao gdm 12 phin tir dén 12 kénh
mang phu, dé thu duoc tin hiéu mién tan s 12 ph?m t (tc 14, tin hi€u mién tAn
s6 bao gbm 12 phén tir).

Trén Fig.4a dén Fig.4d dugc boc 10 theo cac phuong én thyc hién sau cua

sang ché, s 1a chi muc kénh mang phu trong hé théng truyén thong va ciia kénh

- mang phu thir nhét trong 12 kénh mang phu ma chudi 4 duogc anh xa dén.

Mot cach tiy chon, thiét bi dau cubi anh xa chudi /} bao gbm 12 phén tir
dén 12 kénh mang phu lién tuc. Nhu duge thé hién trén Fig.4a, mot cach tly

chon, céc phé‘m tetr fo dén M trong chudi A 14n luot duge 4nh xa dén 12
kénh mang phu lién tuc s+0, s+1, s+2, s+3, s+4, s+5, s+6, s+7, s+8, s+9, s+10,
va s+11.

Theo vi du kha thi, thiét bi d4u cudi lién tuc 4nh xa 12 phan tir trong chudi
I/} dén 12 kenh mang phu theo thir tir giam dan. Mot phén tir trong chudi 4
duoc 4nh xa dén mot kénh mang phu mién tin s6. Kénh mang phu mién tan sb
1a don vi nhod nhét cia cac tai nguyén mién tan sb, va duoc st dung dé mang

thong tin dit licu.

Theo vi du kha thi, thiét bi dau cubi lién tuc anh xa 12 ph?m tir trong chudi

i/} dén 12 kénh mang phu theo thr tu ting dan. Anh xa mét phan tir trong

chudi /4 dén mdt kénh mang phu nghia 1a phan tir dugc mang trén kénh mang
phu. Sau khi 4nh xa, khi thiét bi dau cudi gui dit licu béng cach sir dung tan sb
v tuyén (radio frequency, RF), tuong duong véi viéc phén tir dugc giri trén kénh
mang phu. Trong hé théng truyén thong, cac thiét bi dAu cubi khac co thé chiém
cac kénh mang phu khac nhau & giri dit liéu. Céc vi tri cia 12 kénh mang phy
trong céc kénh mang phu tdn tai trong hé théng truyén théng c6 thé dugc tao cau
hinh boi thiét bi mang qua béo hiéu hodc ¢ thé duoc dinh trude.

Mot cach tuy chon, 12 phﬁn tr trong chudi i) ¢4 thé 1an lugt dugce 4nh xap
dén 12 kénh mang phu cach déu nhau va khong lién tuc. Nhu duoc thé hién trén
Fig.4b, mdt cach tiy chon, 12 kénh mang phu dugc phén tdn & khoang cach bing

nhau trong mién tin sb, va khoang cich giita hai trong 12 kénh mang phu bao
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gbm mot kénh mang phu. Khoang cach ctia cac kénh mang phu ma cac phan tir

fo ¢én M trong chudi A dugc anh xa dén d6 12 mot kénh mang phu. Cu thé
1a, cac phﬁn tir 14n lugt dugc anh xa dén 12 kénh mang phu cach déu nhau: s+0,

st2, s+4, s+6, s+8, s+10, s+12, st+14, s+16, s+18, s+20, va s+22.

Mot céch tiy chon, 12 phdn tir trong chudi () ciing c6 thé 1an luot duge
4nh xap dén nhém kénh mang phy thir nhét va nhém kénh mang phu thir hai.
Nhém kénh mang phu thir nhit va nhém kénh mang phu thi hai ma mdi nhém
bao gbém sau kénh mang phu lién tiép, va khoang cach gitta nhém kénh mang
phu thir nhit va nhém kénh mang phu thir hai bao gdm it nhat mot hozc nim
kénh mang phy. Nhu duoc thé hién trén Fig.4c, mot cach tiy chon, cac phén tir

tr 5 dén 5 trong chudi (4} dugc 4nh xa dén sau kénh mang phu lién tiép:
s+0, s+1, s+2, s+3, s+4, va s+5 (cac kénh mang phu trong nhoém kénh mang phu
thir nhit), va cac phan tir fs @n /v duoc 4nh xa dén sdu kénh mang phu lién
tiép khac s+12, s+13, s+14, s+15, s+16, va s+17 (c4c kénh mang phu trong nhém
kénh mang phu thir hai). Ngoai ra, khoang cach gita nhém kénh mang phu thir
nh4t va nhém kénh mang phu thir hai bao gdm it nhat mot kénh mang phu. Trén
Fig.4c, néu phan tu /s duoc 4nh xa dén kénh mang phu ¢6 chi muc 1a s+5, phan
te Jo khong thé dugc anh xa dén kénh mang phu c6 chi muc 1a s+6. Noi theo
cachkhac, nhém kénh mang phu thir nhit va nhém kénh mang phu thi hai khong
thé lién k& nhau, va c6 it nhit mot kénh mang phy, gitta nhém kénh mang phu
thir nhét va nhém kénh mang phu thir hai, ma khong thudc nhém kénh mang phu
thtr nhét hodc nhém kénh mang phu thir hai. Mt cach tiy chon, khi nhém kénh
mang phu thtr nh4t va nhém kénh mang phu thir hai ma mdi nhém bao gbém séu
kénh mang phu, néu khoang cach gifta nhém kénh mang phu thtr nh4t va nhém
kénh mang phu thir hai bao gom it nh4t nim kénh mang phy, PAPR va CM nho
hon ¢6 thé thu dugce, va thu duge hiéu qué da dang tan s tét hon.

Mot céch tay chon, 12 phé‘m tr trong chubi i1 cling co thé dugc 1an lugt
4anh xap dén nhom kénh mang phu thit ba va nhém kénh mang phu th tur. Nhém
kénh mang phu th ba va nhém kénh mang phu thr tr ma mdi nhém bao gdm

sdu kénh mang phu nam cach déu nhau va khong lién ti€p, va khoang céch gifta
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nhom kénh mang phu thir ba va nhém kénh mang phu thir tir bao gdm it nhat méot
hodc niam kénh mang phu. Nhu dugce thé hién trén Fig.4d, mot cach tiy chon,

phan tirs /o dén s trong chudi i3 duoc anh xa dén sdu kénh mang phu ndm
cach déu nhau va khong lién tiép s+0, st+2, st4, s+6, s+8, va s+10 trong nhom
kénh mang phu tha ba, va céc phﬁn tety o dén u dugc 4nh xa dén sdu kénh
mang phu cich déu nhau s+18, s+20, s+22, s+24, s+26, va s+28 trong nhom kénh
mang phu thr tu. Mot cach ffly chon, khi nhém kénh mang phu thir ba va nhém
kénh mang phu thir tr ma mdi nhom bao gdm sdu kénh mang phu, néu khoang
cach gitra nhém kénh mang phu thit ba va nhém kénh mang phu thir tr bao gém
it nhit nam kénh mang phu, c¢6 thé thu dugc PAPR va CM nhd hon, va thu dugc
hiéu qua da dang tan sb t6t hon. S6 lugng kénh mang phu & khoang cach gitra
hai nhém kénh mang phu 14n luot 13 s6 Iugng kénh mang phu gitta hai kénh mang
phu trong hai nhém kénh mang phu va cach nhau béi sb lugng kénh mang phu
nhé nhét. Nhu duoc thé hién trén Fig.4d, khoang cach giita nhém kénh mang
phu thir ba va nhém kénh mang phu thit tir bao gdm sau kénh mang phu.

Theo cach thirc duoc thé hién trén Fig.4a hoic Fig.4b trong d6 chudi A
dugc dnh xa dén cac kénh mang phu lién tiép hodc cach déu nhau, céc gia tri CM

tuong d6i tot. Theo cach thirc duge thé hién trén Fig.4c va Fig.4d trong d6 chudi

3 dugc 4nh xa dén hai nhom kénh mang phu, céc gia tri CM cao hon céc gia

tri thu dugc theo cach thie duge thé hién trén F ig.4a hoic Fig.4b trong d6 chudi

{3 dugc anh xa dén cac kénh mang phu lién tiép hoic cach déu nhau, hiéu qua

da dang tan so la tot hon.

Céch thtrc 14n lugt 4nh xa 12 phén tir trong chudi i/} dén 12 kénh mang
phu theo phuong 4n thuc hién sang ché khong bi gidi han & cach néu tréns.

$302. Bién ddi tin hiéu mién tan s& 12 phén tir thanh FFT do (inverse fast
Fourier transformation, IFFT); va thém tién t§ tudn hoan (cyclic prefix, CP) vao
tin hiéu mién thoi gian, dé tao tin hiéu thir nhét.

$303. Guri tin hiéu thir nhat & RF.

Mot céach tuy chon, khi budc S302 dugce thuc hién, tin hiéu mién thoi gian

thu dugc sau khi thiét bi dau cudi thuc hién IFFT trén tin hiéu mién tan sb 12
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phan tir 14 ky hiéu OFDM. Khi S$303 dugc thuc hién, thiét bi dau cudi gui tin
hiéu thir nhit & RF. N6i theo cach khéc, thiét bi dau cudi giri, trén 12 kénh mang

phu, tin hiéu thir nht mang chudi /).
Theo vi du kha thi, thiét bi dau cudi c6 thé giri, trén mot ky hiéu OFDM, tin

hiéu thit nhat mang chudi {7 , hodc c6 thé gui, trén céc ky hiéu OFDM, tin hiéu

thir nhat mang chudi i,

Mot cach tity chon, tin hidu thtr nhit 13 tin hiéu tham chiu. Cu thé 14, tin hidu
thtr nht c¢6 thé 12 UCI va DMRS, hodic c6 thé 13 théng ‘tin bio nhan
(Acknowledgment, ACK), hodc thong tin bdo nhdn phu dinh (Negative
Acknowledgment, NACK), hoic thong tin yéu ciu l4p lich (scheduling request,
SR) UL. Phuong an thuc hién sang ché khong gidi han tin hi¢u tha nhét & viéc
bao gdm chi thong tin néu trén.

Mot cach tity chon, tin hiéu th nhat 14 tin hiéu dugc st dung dé mang thong
tin truyén thong. Theo trién khai cu thé, thong tin truyén thong c6 thé dugc mang
qua chon chudi hoic ¢6 thé dugc mang theo cach thirc didu bién chudi, nhung
khong bi gi6i han & d6. |

Mot cach tiy chon, trong céch thirc chon chudi, 2" chudi truc giao dugc
phan phéi cho mdt thiét bi dau cubi. Mot cach tiy chon, 2° chudi truc giao ¢
thé 14 2" dich chuyén tudn hoan cia mot chudi gbe, va 2" chudi truc giao co
thé mang thong tin n-bit. Chang han, c6 bén chudi {0}, {1}, {2}, va {3}, trong
d6 00 twong tmg véi chudi {0}, 01 twong Gng véi chudi {1}, 10 tucmg ung véi
chudi {2}, va 11 twong tng véi chudi {3}. Trong trudng hop nay, bdn chudi co
thé mang thong tin 2 bit.

Luu y ring doi v6i cach thirc chon chudi, cac dich chuyén tuan hoan khéc

nhau duoc biéu dién béng cach st dung céc gia tri khac nhau cta chudi {3 .
Mot cach tuy chon, a co thé mang nhiéu doan thong tin.

Mot cach tity chon, trong cach thirc didu bién chudi, mot chudi dugc phan
phéi cho mét ngudi ding, va ky hiéu didu bién dugc tao cho thong tin can dugc
truyén boi ngudi ding. Ky hiéu didu bién bao gdm nhung khéng bi gidi han &
ky hiéu BPSK, ky hiéu QPSK, ky hi¢u 8QAM, ky hi¢u 16QAM, hodc tuong tu.
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Ky hiéu didu bién duoc nhan véi chudi dé tao chudi thuc su duge giri. Ching
han, mdt ky hiéu BPSK c6 thé bang 1 hoic —1. Déi véi chubi {s}, sau khi didu
bién dugc thuc hién dva trén ky hidu BPSK, chudi s& dugc giri c6 thé 1a {s} hoic
{-s}.

Theo vi du kha thi, theo phin mb ta twong tmg véi Fig.2 theo sang ché, sau

khi truy nhip mang, thiét bi dau cubi may xac dinh, dua trén A va chudi {%) ,

chudi 1/} gbm 12 phdn t&r va dugc tao cdu hinh béi thiét bi mang.

Luu y rang d6i véi cach thire didu bién chudi, cac doan thong tin khéc nhau.

dugce mang bang cach st dung cac gia tri khac nhau ctia A trong chudi .,
Mot cach tity chon, A c6 thé 1a ky hiéu diéu bién. Trong trudng hop nay, A

thu duoc sau khi bit thong tin dit liéu hodc bit théng tin didu khién dugc didu

bién. A dugc mang trén 12 phén tir dugc bao gdm trong chudi A

Mot cach tity chon, A 14 hiang sb. Chang han, A=1. Viéc A 14 hang sé nghia 1a
A khong mang bit thong tin. Ching han, A ¢6 thé 12 ky hiéu ma ca thiét bi dau
cubi 14n thiét bi mang déu biét. Theo céch khéc, A c6 thé 1a bién do.

Luu ¥ rang mic dit A 12 hang s6, khong nghia 12 A khong dugc thay d6i mai
mai. Khi tin hiéu the nhit duoc giri & cc thoi diém khac nhau, A c6 thé biét
thién. Chéng han, tit c4 12 phan tir dugc bao gém trong chudi 4 hozc chudi

{%} 12 tin hiéu tham chiu, va A 12 bién do cta tin hiéu tham chiéu. Khi thiét bi
dAu cudi giri tin hidu thir nhét 1an thi nhét, tin hidu tha nhét c6 thé dugc giri dua
trén A=1. Khi thiét bi ddu cudi guri tin hiéu thir nhét 1an thit hai, tin hidu thir nhat

c6 thé duogc giri dua trén A=2.

20/70

S$103. Thiét bi mang nhan tin hiéu thir nhit dugc mang trén 12 kénh mang

phu, dé thu dugc 12 phan tir trong chudi {5}
C6 thé duoc nhan biét tir S102 rang tin hiéu thir nhit duge tao bin cach 1in

lugt anh xa 12 phan tir &én 12 kénh mang phu dua trén chudi ) bao gbm 12

phin tir. D& md ta chi tiét chudi /), tham khao md ta twong ting & budc S101
va S102. Céc chi tiét khong duoc mb ta lai & day.
Dé thuc thi bude S103, mdt cach tiy chon, qua trinh trong do thiét bi mang
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nhén tin hiéu thir nhit dugc mang trén 12 kénh mang phuy 1a: thiét bj mang thu
duoc tin hiéu mién thoi gian va loai bé CP khai tin hi€u nay, va sau d6 thuc hién
FFT 12 phan tir trén tin hiéu c6 CP bi loai bo, dé thu duoc tin hiéu mién tan s
12 phn tir; sau do, thiét bi ddu cudi nhan tin hiéu thtt nhat dugc mang trén 12
kénh mang phy. Tin hiéu thir nhat 13 chudi 7.} bao gbm 12 phan tir. Chéng han,
thiét bi mang nhan tin hiéu nay trén 12 kénh mang phu dya trén céc vi tri ciia 12
kénh mang phu trong céc kénh mang phu trong hé théng truyén thong ma duoc
tao cAu hinh béi thiét bi mang hozc dinh trudc.

Theo trién khai cu thé, sau khi truy nhép mang, thiét bi dau cudi gti PUCCH
béng cach sir dung chudi dugc tao cAu hinh ) , va thiét bi mang nhan PUCCH
béng cach st dung chudi A duoc tao cAu hinh cho thiét bi dau cudi. _

S104. Thiét bi mang xi 1y tin hiéu thir nhat dya trén 12 phén tir trong chudi
()

Mbt cach tity chon, Fig.5 12 so d6 ctia qua trinh trong d6 thiét bi mang xr Iy
tin hiéu tht nhét. Thiét bi mang thu duoc tét ca cic chudi kha thi bang céch duyét
chudi duoc Iuu trit cuc bd 4 , thuc hién riéng r& xt ly tuong quan va so sanh
kha ning 16n nhét trén chudi thu duge {.) vatht ca cac chudi kha thi cta chudi
nay 7}, dé thu duoc dir liéu duge truyén boi thiét b dau cubi.

Dua vao phan md ta twong ng véi bude S102 néu trén theo sang ché, t6 hop
gia tri cho thong tin 2 bit 1a {(-1, —1), (-1, 1), (1, —1), (1, 1)}. Dya vao Fig.2,
khi thong tin 2 bit 1a (—1, 1), chudi thu duoe %} 1a chudi 4} ; ki thong tin
2 bitla (1, 1), chudi thu duoc U+ 1achudi /) ; khi thong tin 2 bit 1a (1, ~1),
chudi thu dugc A 1a chudi {f;’"} ; khi thong tin 2 bit 1a (1, 1), chudi thu dugc
3 1a chudi i} . Chudi /) duoc tuong quan riéng r& voi (i} , {2} ,
{5} , Va i) , dé thu dugc bdn gia tri twong quan. Gid tri cia thong tin 2 bit
tuong Gmg vai gia tri tuong quan 16n nhét 14 dit liéu thu duge bai thiét bi mang.
Chéng han, néu gia tri trong quan 16n nhét thu dugc qua twong quan gilra céc
chudi ) va i} , thong tin 2 bit nay 1a (-1, —1).
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Theo phuong phép xir Iy tin hiéu dua trén chudi theo phwong 4n thyc hién

sang ché, chudi théa man yéu cdu bing cach g tin hidu bang cach st dung
PUCCH dugc xac dinh. Chudi nay 12 chudi "} bao gdm 12 phin ti, /» 1a
phan tir trong chudi .}, va chubi dwoc xdc dinh /) 13 chudi théa man didu
- kién dinh truéc. Didu kién dinh trugela =A% &P(277°a1) o4 41 ciian bing
0,1,2,3,4,5,6,7,8,9, 10, 11, A 1a s6 phirc khac 0, @ 1a sb thuc, j=N-1,
exp(2r-jan) 13 eer opdn g % =% (70 5/4) ya yu 1a sb phire khac 0.

Chubi i) pao gbm cac phin tir *» 1a chudi trong tip hop chudi thir nhat hodc
chudi twong duong cia chudi trong tap hop chudi thir nhét, hoic chudi trong tap

hop chudi thir hai hodc chudi twong dwong ctia chudi trong tap hop chudi thit hai.

Sau d6, 12 phén tir trong chudi 7} 1an luot duge anh xa dén 12 kénh mang
phuy, dé tao tin hiéu thir nhét, va tin hiéu thi nhét duoc gui. Béng cach st dung
chudi duoc xac dinh, khi tin hiéu nay dugc giri béng céch st dung PUCCH,
twong quan thip gitra cac chudi c6 thé duge duy tri, va gia tri PAPR tuong dbi
nho va gia tri CM tuong ddi nhé c6 thé duge duy tri. Do vay, yéu cau vé mdi

trudng tmg dung truyén thong trong do tin hiéu nay duogc giri bang cach sir dung
PUCCH dugc théa man.

Ngoai ra, dya trén phuong phéap xt ly tin hiéu dwa trén chudi twong quan thap
theo phwong 4n thuc hién sang ché, di véi chubdi ) lién quan dén chudi A
gbm 12 phan tir va dugc xac dinh & bude S101, chudi ) bao gdm cac phén
tr % ¢6 thé 1a chudi trong tip hop chudi thit ba hoic chudi twong duong ciia
chudi trong tap hop chudi thit ba. Cac chudi trong tip hop chudi thit ba bao gbm:

{-3,-3,-3,-3,3,-1,1,-3,3,1,-3, -1}, {1, 1, 1,-1,-1,3,-1, -1, 1, 3,
1,-3},{1,1,3,1,-1,3,3,3,-1,1,-3, 1}, {1,-1,-3,-3,3,-3,-1, -3, 1, -3,
-3, -1}, {1,1,3,-1,3,-3,-3,-1,3,1,-1, -3}, {1,-3,-3,3,-1,-1, 1, 3, 3,
1,3,1}, {-1,-3,-3,-3,3,-1,1,-3,3,-1, 1,3}, {1, 1,3, 3,3, -1, 1, 3, -1,
-3,1,-3}, {-3,-1,3,-3,-3,-1,-3,1,-1,-3,3, 3}, {-3,3,-3,3, -1, 1, 3,
-1,-1,-3,1,1}, {-1,-1,-3,3,1,-3,3,-3,-3,-1,3, -3}, {1,-1, -1, -1, -1,
1,1,-3,3,-1,1,-3}, {-3,1,-3,-1,-1,1,-3,-1,-1,-3, 3,3}, {3,3, -1, -1,
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1,-3,1,3,1,1,3,1}, {-3,3,-1,1,3,-1,-3,1,3,3,3,3}, {~1,3, -3, 1, -1, 3,
3,—3,-3,-3, 3,3}, {~3,-3,3,-3,-1,3,3,3,-1,-3, 1, -3}, {-3, -1, 1, 3,
-1,-3,-3,3,-1,3,1,1}, {3,3,3,-3,1,3,3,-3, 1, -1, -3, 1}, {1, -1, -3, 3,
—-3,-1,1,-3,3,-3,3,-3}%, {3,1,-3,3,3,1,1,3,-3, -1, -3, -1}, {-3, -1, -3,
-1,-3,3,-3,-1,1,-1,-3,3}, {~1,-1,-1,-3,3,-1,-3,-1,3, -1, 1, 3}, {3,
~1,1,-3,-1,-1,-3,3,-3,-3,-1,-1}, {3,-3, 1,3,-3,-3,-3,3, 1, -3, 3, 1},
(3.-1,1,3,-1,-3,3,1,1, 1,1, -1}, {-1,3,-3,-3,1,-3, 1, 1, -1, 3, 1, 1},
-3,1,-1,-1,-1,1,1,1,-3,-1,-1,3}, {~1,3,-1,1,-3,-3,-1,-1,3, 1, 1,
1}, 3,1,1,3,1,-1,-3,-1,3,1, -3, -1}, {3, -3, -1, 1, 1, -3, 3, 3, -3, 3, -3,
3), {3,-3,-1,1,-1,-3,3,-3,-1, -3, -1, -3}, {1, -1, -3, -1, -1, 1, 3, -3, 1,
-3,-1,-3},{-1,3,3,-1,-3,1,-3,1,3,3,3,3}, {3, 1,3,-1,3,-3,-1, 1, 1, 3,
1,-1},{1,-3,3,-1,3,3,3,1,1,-1, 1,3}, {~1,3,-3, 1, -3, -3, -3, -1, -1, 1,
-1,-3}, {-3,3,1,3,-1,1,3,-3,-3,-3,-1, -3}, {1,-1,-1, -3, -3, -1, 3, -1,
-1,1,1,3),{3,1,1,-1,3,1,-3,-1,1,3, 1, 3}, {~1, -3, -1,-3, -1, -1, -3, 1,
1,3,-3,-1}, {1,-1,-1,-3,-3,1,-3,3,3,-3, -3, -1}, {1,3,-3, 1,3, 1, -3,
3,-3,-3,3,1}, {3,3,1,1,-3,1,-3,1,-3, -3, -1, -1}, {3,-3,3, 1, 1, 1, -3, 3,
1,3,-3,1}, {3,3,3,1,-1,-1,3, 1,3, 1, 3, -3}, {~3, -3, -3, -3, 1,-3, 1, 3,
-1,-1,3,3},{1,3,1,-1,3,-1,-1,-3,3, -3, -1, -1}, {~1,1,-1,1, -1, -1, 1,
—3,-3,3,1,-1}, {~1,-3,-1,-3,-1,3,-3,-1,1,-1,-3,3}, {3, 1,3, 1, -3, 3,
1,-1,-1,1,3,-3}, {-3,1,1,-1,3,3,3, 1,1, 1,3, -1}, {~1,1,3,-3, 1, 1, -1,
3,-3,3,-3,3), {1,3,-3,3,3,1,1,1,-3,1,-1,3}, {~1,-1,-1, 1,3, -1, 1, 1,
3,-1,-3,3}, {-3,-3,1,1,-3,3,3,3,3,-1,3,-1}, {-1,1,1,3,-3,1,-3,3, 1,
1,-1,-3}, {3,-1,3,1,-1,3,3,1,1,1,3,-3}, {3,-1,-3, 1, 1, 1, 1,1, 1, -3,
-1, 3}, {-3,-1,-1,-3,-3,-1,-3,3,1,3, -1, -3}, {3,-1,-3,3,-3,-1,3, 3,
3,-3,-1,-3), {~1,1,-1,1,3,-3,-3,3,3,1,-3,3}, {~1,-3,3,1,-3, -1, 1,
3,3,-3,3,-3), {~1,3,3,-1,3,-1,-3,-3,3,3,-3,-3}, {1, -3, 1,3, -3, -3,
-3,-1,-1,3,3, -1}, {3,-3,3,-3,3,-1,1,3,-3,3, 1, -1}, {-3, 1,3, 1, -3,
-1,-3,3,1,3,3, 1}, {1, 3,1, -3, -3, -3, -3, 3, -1, -1, 3,3}, {-1,-1,-3, 1,
-3,-1,3,-1,-1,1,-3, -3}, {~1,-3,3,-3,-3,-1,-1,-1,3, -1, 1, -3}, {1, 3,
-3,1,3,-3,-3,-3,3,1,-3,3}, {-3,-3,1,3,-3,1,-3,1,-1,3, 3,3}, {-3, -3,
-3,-1,3,3,1,1,-3,3,-1,3}, {~1,-1,3,1,1,-3,1,-1,3,-1, 1, 1}, {-1, 1, 1,
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3,3,-1,3,-3,-3,3,3, 1}, {1, 1,-3,-3, 1,3, -1, 3, -1, -1, -1, -1}, {-3, -3,
-3,3,3,3,-3,-1,3,-1,-3, 1}, {1,-1,3,-1,-1,-1, -3, -1, 1, 1, 1, =3}, {-3,
3,1,-3,-1,-3,-3,3,-3,-3,-1, 1}, {~1, 1, 1,-1, 1, -1, -3, -3, 1, 1, -1, 3},
3,-1,-3,-1,1,3,-3,-1,-3,-3,-3,3}, {1, 1, -1, 1, -3, 1, -1, 3,3, -1, -1,
1), {3,-1,3,3,3,-3,1,1,1,-1, 3,3}, {3,-3,3,3,-3, -1, -3, 1,3, -3, 3, 1},
(-1,-3,3,-1,1,-1,-3,-3,-1,-3, -1, 1}, {1, -3,3, 1, -3, -3, =3, -3, =3, -3,
1,3}, {1,-1,-3,-3,3,-3,-3, -3, -1, 1,3, -1}, {1, -3, -1, -1, -3, -3, -3, 3,
~1,-1,-3,1}, {-3,-1,3,-3,-3,-3,-3,1,-1,3, 1, -1}, {-1,-1,-3,3, -3, 3,
1,3,-3,3,-3,-1}, {-1,-3,1,-3,-1,1,1,3,3,1,1, -1}, {3,3,3,3, -1, 1, -3,
-3,1,1,-3,3}, {1,3,-1,-3,-1,-3,1,-3, -3, 1,-1, -1}, {3,1,1,3,3, -1, -1,
1,-3,1,3,1}, {-1,1,1,1,3,1,-1,-3,3, 1,3, -1}, {3, -3, -3, 1, 1, -3, 3, -1,
3,-3,3,3), {3, -1,1,-1,-3,3,1,-1, 1,1, 1,3}, {-3,-1,3, 1,3, 1, -1, 3, 3,
~1,-3,-3}, {-3,-1,-1,-1,-1,-3,-3,1,-1,3,-3, 1}, {3, -1,3,3, -1, 1, 1,
1,-3,3,3,3), {~1,-1,-1,-1,3,1,-3,-3, 1,1, -3, -1}, {1, 1,3, 3, -3, 1, 3,
-1,3,1,-1,-1}, {3,-3,-3,-1,3,-1,3,3,1,1, -1, -3}, {3, -1, -1, -3, I, 1,
-3,3,-3,3,1,3}, {3,3,1,-3,-3,3,-1,3, 1, -3, -1, -1}, {3,-3,3, 1,3, 1, -3,
-3, 1,-1,-1,3}, {-1,-3,-3,3,-1,-3,-1,3,-3, -1, 1, 1}, {~1,3, -1, -1, 3,
1,1,1,-3,-1, -1, -1}, {-1,3,-1,-1, -1, -1, -1,-1, 3, 3,3, -1}, {1, -1, -3,
-3,-3,-1,-1,1,-3,-1,3,-1}, {3, -1, 3, -1, -1, 3, -1, -1, -1, 3, 3, 3}, {1,
3,3,3,-1,-1,1,-1,1, 1, -1, 1}, {-3,3, -3, -1, -3, -1, 1, 3, =3, -1, =3, 3},
(-3,-1,-1,1,-3,-1, -3, 1,-1,-3,3,3}, {1, -1, 1,-3,-3, 1,3, -1, -1, -1, 1,
~1},{3,-1,-1,1,3,3,1,3,1,1,-1,3}, {~1,1,-1,-1,-1,3,1, -3, -3, 1, -1,
1, {3,-3,1,-1,1,-3,3,1,-3,3,3, -3}, {1, 1,3,3, -1, 1, -1, -3, 1, -3, -1,
3}, {1,1,-3,-1,1,-3,3,-3,3,-1,-3,-3}, {3,3,3,1,1,-3,3, 1, -3, 1, -3,
~1},{1,-3,-1,1,3,3,3,-3,3,3,1, -1}, {~1,1,-1, -1, 1,-1, 1, 1, -3, -3, -3,
1, {-1,-1,-3,-3,-3,-1,1,-1,-1,3, 1, -3}, {~1,-3, 1,3, 1,3, 1,3, 3, -1,
1,1}, {-3,-3,1,3,-3,3,-1,-3,-1,-3, 1, 1}, {-1,1,3,1,-3, 1, -1, 3, 1, 1,
~1, -1}, {~1,-1,-1,1,-3,-3,-3,3, -1, 1,3, -1}, {3, 3,3, -3, =3, -1, 3, -3,
1,-3,3, 1}, {-1,1,3,1,1,1,-1,-1,-3,1,-1,3}, {~1,3,-3, 1, 1,3, 1, -1, 1,
-1, 1,1}, {-3,-1,3,-3,1,-1,3,1,-1,3,3,3}, {1, -3, 1,1, 1, -1, 3,3, 3, -3,
1,1}, {1,1,1,-3,-3,-3,1,-3, -3, 1, -3, -1}, {3,3, -3, 3,-3,3, -1, -3, 3, 3,
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-1, 1), {-3,-1,1,-1,1,3,1, -1, 1, -1, -3, -3}, {3, -3, -3, 1, 1, -3, -3, 3, 3,
-1,3,-1}, {3,-3,-3,-1,-1,-3,-3,3,1,1,-3, 1}, {1, -3, 1, -1, 3, 1, 3, -3,
-1, -1,-3, -3}, {-3,1,-3, -1, 3, -3, -3, -1, -1, -1, -3, 3}, {1, -3, 3, -1, 3,
-3,-1,-3,1,1,-1, -1}, {~1,-3,3,-1,3,-3, 1,3,3,-3,-3,-3}, {3, 1, 1, -3,
-1,1,1,3,1,3,1,-3}, {3,3,-3,-1,1,-3, 1,3, 1, -3, 3, 1}, {~1, -3, -1, -1,
-3,3,-3,1,—1,-3, -1}, {~3,-3,-3,3,3,1,3,-3,-1,3, 1,3}, {3, 1,3, -1,
1,1,3,3,3,1,-1,3}, {~1,1,-3,-3,1,1,-3,3,-1,-1, -1, =1}, {3, -3, 1, —1,
~1,-3,3,3,-3,3,3,-3}, {~1,-3,3,-3,3,1,3,-3,3,-3, -1, 1}, {1, 1, -3,
1,-1,-3,-3,3,3,-3,-3, -1}, {1,3,1,-3, -3, 1,-1,3,3,3, 1,3}, {1, -3, -1,
-1,1,-1,1,1,-1,-3,-3, 1}, {~1,-1,1,3,-3,1,3,1,-3,3,3, 1}, {3, 3,3, -3,
-3,-3,1,3,3,-1,1,-3}, {1, -3, 1, -1, -1, 1, -1, -1, =3, -3, 1, 1}, {-1, -1,
~1,3,3,-1,-3,3,-1,3,-1,1}, {-3,3,3,-1,-3,-1,-1,3,3,-3, 1,3}, {3, -3,
1,-3,1,1,1,-3,3,1,3,3}, {3, 1,-3, -1, 1, -1, -3, -3, 3,3, -3, =3}, {-3, 3,
-3,3,3,1,1,-3,3,3,-3, -1}, {-3,-1,3,-1,-1,-1,3, -1, -3, 3, 3,3}, {1, 1,
-1,-3,-1,1,-1,-3,1,-3, -1, 1}, {1, -1,-3, 1, -3, -3, 3, -3, 1, =3, =3, =3},
(-3,3,1,3,1,3,3,3,-3, -1, 1,-3}, {1,-3,-1,-3,1,1,3,1,3,3, 1, 1}, {3,
-1,-1,1,-3,-3,1,3,1,1,-3,3}, {-1,-1,3,-3,-1,-3,-3,3,-3, 3, -1, -1},
1,-3,1,1,1,3,1,-3,-3,-3,3,1}, {3, 1, 1,3, 1,-3, 1,3,3, -1, 1, 1}, {~1,
3,1,-3,-3,3,-1,-1,-1,-3,-3, -3}, {1,-1,-3,1,-3, 1,3, -1, -1, -1, 1, 1},
(1,3,1,-3,-3,1,3, -1, -1, -1, -3, -1}, {-3, -3, -3, -1, 1, -1, -1, 3, -3, -1,
-3,3), {-1,-1,-3,3,1,-3,-3,-1,-1, 1, -3, -1}, {-3,-3,3,-1, -3, -1, 3, 1,
1.3,-1,-1}, {3,-1,-3,1,-3,-3,3,3,3,3,-3, -1}, {1, 1,3, ~1, -1, =3, 1,
3,1,-3,3,3), {-1,-1,3,-3,-1,-3,-1,-1,3,1,3, 1}, {1,-3,3,3,3, 1,1, 1,
1,3,-3,1},41,-3,1,3,3,1,3,3,-3,-3, 1, 1}, {~1,3, -1, -1, -3, -3, 3, 3, 3,
—3,-3,-1},{1,-3,3,-1,-3,3,3,1,1,-1, 1,3}, {1,3,3,-3, 1,3, -1, 33, 3, 3,
1,-1), {-1,1,1,-3,1,-1, 1,3, 1, -1, -3, -3}, {~1,-1,-3,1,-3, 3, 1, 3, -1,
1,3,3), {-3,-1,1,1,3,-3,3,3,-3,3,3, 1}, {1, 1,-3,-3,3,-3, 1, 1, -3, 1,
—1, 1}, {1,-3,-1,-3,3,1,-1,-1, 1, -1, -1, 1}, {~3,-1,3,-1,-3, 1, 1, 1, -1,
-3, -3, -1}, {3,-3,-3,-3,-3,1,-3,-3,3,1,3, -1}, {3, -1, 1, 1, -3, -1, -1,
-1,-1,-1,3, 1}, {1,3,-1,3,-1,-3,3,-1,-1,3,3,3}, {3, 1, -3, 3, -3, -1, -3,
-3,-3,-3,1,3}, {1,-1,3,-1,3,-3,-1,3,3, -1, -1, -1}, {~1, -1, -3, -3, 3,
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1,-3,3,-1,-3,-1, 1}, {-3,3,3,1,-3,3,-1,3,3,3, -3, -1}, {~1, -1, -1, 3,
1,-3,3,-1,3,-3,1,3},{-3,1,-1,1,3,3,-1,3,3,3,3, 1}, {-3,-1,—-1, 1, -3,
1,1,-3,1,-1,-1,-3}, {3,1,1,-1,3,-1,-1,3,-1, 1, 1, 3}, {3, -1, 3, =3, -1,
-1,-1,3,-1,-1,-1,-3}, {-3,1,1,-3,-1,3,-3,3, -1, , 1, 1}, {~1, -1, 1, 1,
-1,1,-1,-1,3,-3,3,-1}, {1,-1,-3,-3,-3,1,-3,-1,3,-3, -3, -1}, {3, -3,
3,3,3,-1,-1,1,-1,3,3,-1}, {3, 1, -1, 1, 3, 3, -1, 3, ;1, 1,-3, 1}, {1, -3,
-3,-1,3,1,1,3,1,1,-1, 3}, {-1,-3,1,-3,-1, 3, 3,3, -3, -1, -1, -3}, {=3,
-3,-1,-3,3,1,-3,-3,-3,1,3,-1}, {~1,3,1,-3,-1,3,-3, 3, 3,3, 3, 3}, {1,
| 3,3,-3,1,3,-1,-1,-3,3,1,-3},{1,-3,1,-1,-3,3,3,1,3,-3, -3, -1}, {-3,
-3,1,-1,1,-1,-1,-3,-1,1,-3,-3}, {-1,-1,3,3,-3,3,-1,-1,3,-1,1, -1},
{3,3,3,-3,-1,3,-1,-1,-1,3,-1,-3}, {1,-1,3,1,-1, 1, -3, -1, 1, 3, 3, 3},
{1,3,3,-3,3,3,-3,3,1,1,-1,-3}, {3, -1,-3,1,1,1,-3,-1, 1,3, 1, 1}, {3,
-3,1,-3,1,-1,1,1,3,3,1,1}, {1,1,-3,3,1,3,3,-3,3, -3, 1, 1}, {1, -1, -1,
1,—-1,-1,1,3,-3,-1,-3,1}, {-3,1,-1,3,1, 1,1, 1,3, -1, 1, -3}, {3, 1, -3, 3,
3,3,1,-1,-1,1,3,-3}, {-1,3,-3,-1,3, 1, 3,3,-3,-3,-3,3}, {1, -1, 1, -3,
3,-3,-1,3,3,-1,3,3}, {3,-1,-3,1,3,-1,-3,1, 1,3, 1, 1}, {3, -1, 1, -3,
-3,-3,-3,-3,1,-1,3, 1}, {-1,-1,-3,-1, 1,3, -1, -3, -1, 3, -1, -3}, {1, 3,
-3,-1,3,-3,3,-3,3,1,-1,-3}, {1,-1, -1, -3, 1, =3, 3,1,-3,-1, 1, 3}, {3,
3,1,1,1,3,3,-3,1,-3,-3,1},{3,3,-3,-1,3,3,-3,1,-3,1, 1, -1}, {3, 3, 3,
3,-1,1,-3,-1,-1,3,1,-3}, {~1,-3,3,-1,-1,-1,-3, -1, -3, -1, 1, 3}, {3,
1,3,-1,-1,3,1,-1,1,1,1,-3}, {-1,-3,-1,-1,3,-3,1,3, 1, -3, -3, 3}, {1,
-3,1,-1,1,3,-1,-1,3,3,3,3}, {-3,3,-3,3,-1,-3,3,3,-1, 3, -3, -1}, {3,
1,-1,1,-1,-3,3,-3,-1,-3,-1,1}, {3, 1,3,-3,-3,1,-3,3,-3,3,3, -1}, {1,
-1,-1,-1,-1,-3,1,3,1,-3,-3,1}, {-1,3,-1,-1,3,-3,3,1, 1, 3, 3,3}, {-1,
3,3,-1,-3,-1,3,1,1,1,1,-1}, {-1,-1,3,-1,3,-3, -1, 3,3, -1, -1, -1},
{-1,-1,3,3,3,1,3,3,-1,3,-1, 1}, {1,-3,1,-3,3,3,3, 3,3, -3, -1, 1}, {1,
1,-1,1,1,-3,3,-1,1,-3,3,-3},{-3,-3,1,1,3,1,3,1,3,-1, 3,3}, {3, 1, 3,
1,-1,3,-3,1,3,-3,-3,-1},{1,-3,1,3,-1,-3,3,-3,-3, 1, 1, 1}, {3, 3, 1,
3,-1,-3,-3,-1,-1,1,3,-1}, {1,-3,1,-3,1,3,3, 1,3, 3, -1, -1}, {3, 3, -1,
-3,3,1,3,1,-3,1,-3,-1}, {1,-3,3,1,-1,-1,3,3,3,3, 1,3}, {3, 1, 1, 3,
-3,3,1,-3,-3,3,-3,3}, {(-1,-3,1,-1,-1,-3, 1, 1, 1, 1, -3, -1}, {3, -1, 3,
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-1,-3,1,3,3,1,-1,-1, 1}, {1,1,3,-1,-3,3,-3,-3,3, -1, 1,3}, {~1, 1, -3,
-1,-1,-3,1,1,1,3,-1,-3}, {1, -3, -1, 3,-3, -3, -3, -3, 3, -1, -3, 1}, {-3,
1,-1,-3,-3,3,3,-1,1,1, 1,3}, {-3,3,-3,3,3, 1, -1, 3, 3, 3, =3, -1}, {-3,
—3,-3,-3,1,1,-3,-1,1,-1,3, -1}, {~1,-1,-1,1, -1, 3,3, -1, -1, 3, -3, 3},
(-3,-3,-1,3,-3,-1,3,1,1,-1,3,1}, {3, 1, 1,3,-1,1, 1,3, 1, -3, -3, 3},
~1,1,1,1,1,-3,-1,-3,1,-3, -3, 1}, {~1, -1, 1, -1, -3, 3,3, 1, -1, 3, -3,
1y, 43,-1,3,-1,1,1,1,1,1,-1,-3,3}, {1,3,1,3,-3, 1,-1, 3, 1, -1, -1, =3},
(-3,1,-3,-3,1,-1,1,3,3,1, 1,1}, {~1,-3,-3,1,-3,1,3,3,-1, 1, 3, 3},
(-1,-3,1,-3,-1,-3,1,1,-1, 1,3, -3}, {1, 1,-3, 1,3, 1,3, 1, 3,3, -1, -1},
(3,-3,1,1,3,1,-3,3,3,1,-3, -3}, {-3,3,-3, 1, 1,-3,-3, 1, -1, 1, 1, 1},
(-3,1,-1,3,1,3,-3,-1,1,-1,-1,-3}, {3, 1,-1,3,-3,-3,3,3,-3,3,-3, 1},
(-3,3,1,-1,3,-1,3,-1,1,1,1, 1}, {3,-1,-3,1,3,-1,-3,-3,-3, 3,3, -3},
3,1,-1,-3,-3,-3,-3,-3,-1,3,-1,3}, {~1,-3,3,-3,1,-3,-3, -3, -1, 1,
3,1}, {-1,3,-3,-1,-1,3,1,3,1,3,3, 1}, {-3,3,-1,-1,-1,-1,3,-3,-3, -1,
3,-3),{1,1,3,3,1,1,3,1,-1,-3,-1,3},{1,3,-1,-3,3,-1,1, 1,-1,-1, -1,
1}, {-3,3,-3,-1,1,-3,1,1,1,3, 1,1}, {1,-1,-3,3,3,-3,-1,-1,-1, 1, -3,
—13,{1,-1,-3,3,1,1,3,-1,-1,1,-1,1},{1,3,3,3,3, 1,3, 1,-1,-3,-3, 1},
(3,-1,3,3,-1,3,3,3,3, -1, -1, -1}, {~1,3,3, 1,-3,-3,-3,3,-3, 3, 1, 3},
-1,-1,1,-3,-3,1,1,-1,1,-3,1,-1}, {~1,-1,3,-3, -1, 1,-1,1,-3, 1, -3,
3, {-1,3,3,1,-1,1,3,~1,-1,1,-1, 1}, {-3,1,-3,-1,1,-1,-1,-1, 1, 1, -3,
-3y {1,1,-3,1,1,-3,-1,1,-1,3,-3,3}, {3, 1, -3, 3,3, -3, -3, -1, -1, 3,
3,3, 43, 1,-1,1,-1,-3,1,3, -1, -3, -1, 1}, {-3, 3, -3, 3,3, -1, -3, 3, -3,
~1,-1,3}, {-3,3,-3,3,1,-1,3,3,-1,1,3,3}, {3,3,3,-1,1,1,3,-1,3, 3,
-1,3},{-3,3,1,1,-1,3,-3,1,3,3,3,-3}, {~1,1,-1,3,3,-1,-1,3,-3, 3, 3,
3}, {-3,3,-3,-1,3,3,-1,-1,3,1,3,1}, {1,-3,3, 1, 1,-3,-1,-3, -1, -3, -3,
-1}, {3,1,-1,1,-3,3,-1,1,3, 1,3, -3}, {1,1,-1,3,-3,-1,-3, -3, -1,3, 1,
-3}, {-3,-1,1,-3,-1,-1,-1,3,1,3,1, -1}, {-3,-3, -3, -1, 1,3,-1,-1, 3,
~1,3,1}, {-3,-3,-3,3,1,-1,3,3,-1,3, 1,1}, {3,-1,3,3,-1,3,1, 1, -1, 3,
3,3),{-3,-1,1,3,-3,3,-3,3,-1,-3,3,1}, {-3,1,3,1,3,3,1,1,3, 1, -3,
3, {-3,1,-1,-3,-3,1,-1,1,-3, -3, -3, -3}, {3,-3,-3,3,3,3, 1,3, -1, 3,
1,-3), {-1,-3,1,3,1,3,1,1,-3,-1,1, 1}, {~1,-3,1,-3,-1,3,-3,-3,3, -1,
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-1, -1}, {-1,3,-3,-1,1,-3, 3, 3, -1, -3, -1, -3}, {1, 1, -3, -3, -3, =3, -1,
-3,-1,3,-1,-3}, {-1,-1,-1,3,-3,-1,-3,3,-1,3, -1, -1}, {1, -3, -1, 3, 3,
1,-3,3,-1,-1,-1, -1}, {-3,3,1,-1, 1, -3, -3, -1, -3, -3, =3, -1}, {~1, -3,
1,-3,1,1,-3,-1,1,3,3,3}, {-3,1,-3,-1,3,1,1, -1, -1, 1, 3,3}, {~1,-3, 3,
3,3,-1,1,3,3,73,3,-3}, {3,-3,1,1,-3,3,3, 1, -3, -1, -1, -1}, {~1,-1, -1,
~1,-1,3,3,-1,-3,1,-3, 1}, {1,3,-1,3, -1, -1, 1, -1, -1, -1, 3, 3}, {1, -3,
-3,1,3,1,3,1,3,3,3,-1}, {~1,1,-3,1,3,3,-1,-3, 1, -1, -3, -3}, {~1, 3, 1,
—3,-3,-3,-3,-3,1,3,-1,1}, {1,3,3,3, 1,3, 1,-3, 1,3, -3, 1}, {3, 1, 1,
-3,-1,-3,1,-3,-3,-3,-1,-3}, {1, 1, 1, 3, -1,-3,-3,3,-1,-1,3,-3}, {1,
~1,1,3,3,1,1,-1,3,-3,1,-3}, {-3,3,1,-1,3,-3,-1,3,-1, 1, 1, 3}, {~1, 1,
3,1,-3,-1,-1,-3,-3,3,1,-3}, {1,3,3,-3,1,-1,-1,3,-1, 1, 1, -1}, {-3,
—3,-3,3,-3,1,1,-3,-3,1, -1, 1}, {-3,-3,-1,-1,3,1, 1, -1, -1, 3, -1, 3},
-1,1,1,-1,-3,-3,-1,3,1,-3, 1,3}, {~1,-3,-3,-3,-3, 1, 1, 3, -3, -1, 3,
~13,{1,-1,-3,3,-3,-3,1,3,1,-3,1,3}, {1,3,-1,3,1,-3,3,3,-3,1, 1, 1},
{-3,-3,3,3,1,3,-3,-1,1,-1,3,1}, {3,3,3,3,1, 1,3, -3, 1, -3, 1, -3},
(-3,-3,1,-3,3,-3,-1,-1,3,3, 1,3}, {~1,-1,3,-3,3,-3, -3, -3, 1, -1, =3,
—1},{-3,1,3,-3,-3,-1,3,1,1, 1, -1, 3}, {3,-3,3,-3, 1, 1,3, -1, -3, 3, 1,
—1Y, {1,-3,-3,-1,-3,-3,3,3,-1,-3, 1,3}, {1,3,3,-3,1,3,3, 1, -1, -1,
-3, 1}, {3,-3,-3,-3,3,-3,-3,3, 1,-1, 1, -3}, {~1,-1,1,3,~-1,-1,3, 1, -1,
—3,-1,-3}, {3,3,-1,-1,-3,-1,-1,-3, 1, -3, 1, -3}, {-3, 1, 1, 1, -3, =3, 1,
1,-1,-1,1,-1}, {3, -3, -1, 1, -1, 1, -1, -1, -1, 3, 1, -1}, {-3, 1, 3, =3, -3,
~1,-1,3,1,1,1,-1}, {3, -3, 1, 1,3, 1, 1, -1, -1, 3, 1,3}, {~1,3, 1, -3, 1, 3,
~1,1,1,1,-3,-3}, {1,-1,3,-1,-3,-3,3,3,-3, 1,3,-3}, {1, -1, 1, -1, 3, 3,
1,-3,-1,1,3,-1}, {-3,1,3,3,-1,1,-3,3,-3,-3,3, -1}, {3,3,-1,3, 1, 1,3,
~1,3,3,3,-1}, {3,3,3,3,-1,1,-3,3,-1,3,3, -1}, {1,-3,-3,3, 1,3, -1, 1,
1,1,1,3}, {-1,1,3,1,-1,1,3,1,-1,-3, -1, -3}, {1,3,~-1,~1,1,-1,1, 1, -3,
3,3,1}, {-3,-1,-3,-1,-1,-1,1,-3,-3,3, 1, -1}, {-3,3,1,1,-1,3, -1, 1,
3,-1,1,1}, {-1,3,-1,-3,-1,1,3,-1,-1,3, 1, 1}, {-3, 1,3, 1, -3, 3, -1, -1,
1,-3,-3,3}, {1,-1,-1,-3,-1,1,1,3,-1,-3,1, -1}, {3, 1, 3,3, -1, 1, -1, 1,
-1,3,3,1}, {3,-1,-1,-1,-3,-1,-3,1,1,-3,3, -3}, (3. L, -1, -1, 1, -1, 1,
1,-3,-1,-3, 1}, {-1,1,1,3,1,3,1,1, -1, -3, -3, 1}, {1,-3, 1,3, 1, 3, 3, L,
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—3,-3,1,1},{1,-1,3,3,3,-3, 1, -1, -1, 1,-3, -1}, {3,-1,-3,3,-1, 1, -3,
-3,-3,3,3,3), {-3,3,1,-1,1,-1,3,-3,1,3,3, -3}, {~1,1,-1,3,-3,-1, -3,
-3,-3,3,-1,-1},{3,3,-1,1,1,-3,3,1,3,-3,3, -3}, {3,-1,-3, -3, -1, 1,
1,—1,-1,-1,1,-3}, {3,-3,-1,-1,3,-1,-1,-1,-1,-1,-3, 3}, {3,1,-3, -3,
3,-3,3,3,-1,1,1,3), {3,-1,-1,3,-1,3,3,3,1,1,3,3}, {1,3,3, 1, -3, 1,
~1,-1,-3,3,-1, 1}, {-1,3,-3,-3,3,-3,1,-1,3,3, 1, -3}, {3, -1, -1, -3,
3,-3,3,1,-3,-1,3,1}, {1,3,-1,1,-1,1,-1,3,1,-1,3,3}, {3, -3, 1, 3, 3,
—3,-1,-3,3,1,3, 1}, {~1,3,-1,1,3,3,3,-1,-3, 3, 3,3}, {3, -3, 3,3, 1,
-3,-1,3,3,-3, 1,1}, (-1, 1, 1,-1,-1,1,3,1,3,3, 1, -1}, {-3, 1,3, 1, 1. 3,
1,-3,3,-1,-1,-3}, {3,-3,3, -3, -1, 1,-1,-3,-3,3,-1, -3}, {-1,-3,-3, 1,
—3,-1,-1,-3,1,3,3,-3), {1,-1,3,1,1,3,-1,-3,-3, -3, 1, 3}, {1, 3, -3, 1,
3,1,-3,3,3,1,3,1}, {3, -3, -1,-1,-1,-1,-1,3,-1,-1,-3,3}, {-3,1, 1, -3,
1,-3,1,1,3,3, 1,1}, {-3,1,-1,1,-3,-1,3,3,1,-3, -3, -1}, {1, -1, -3, 1,
~1,-1,-1,1,3,3,-3, 1}, {~1,-3, 1, -3, -1, 1, -3, -1, -1, -1, -3, 3}, {3, -3,
~1,-3,3,1,3,1,-1,1,3,1}, {1,1,-1,-1,1,1,1,-3,1,-3,-3,1}, {3, 1,3, 1,
3,-1,-3,-3, -1, 1,3, -3}, {-3,-1,-3,1,-3,-3,1, 1, -3, -3, 3, -3}, {-1, 3,
-3,3,-1,-1,-3,1,1,3,1, 1}, {~1,1,-1,1,3,1,3,3,-1, 1,1, -3}, {1, 1, -1,
1,1,-3,-1,3,3,1,-1,1}, {3,3,-3,1,1,-3,3,1, -1, 1,-3, 1}, {-3, 1,3, -3,
3,3,1,-1,-3,-1,-1, 1}, {3, 3,3, -1, -3, -1, 1,3, -3, 3,3, 1}, {-3,3,3, 3,
-3,-3,-1,3,-1,3,3,-1}, {-3,3,-1,-1,—-1,1,-3,-3,-1,3, -1, -1}, {-1, 1,
~1,1,-3,-3,-1,-1,3,1,-1, 1}, {-1,-3,1,-3,-3,1,3,-1,-1, 1, 1, 1}, {-1,
-3,3,3,3,-3,-3,-1,1,-3,1, -1}, {-1,1,-3,3,1, 1, -1, 3, -1, -3, -3, -1},
-1,3,1,1,1,-3,1,1,-1,3,-3,-3}, {3. 1,-1,-1,-1,-1,-1,3,-1,-1, 1, 3},
-1,3,-3,-1,-3,3,-1,-1,-1,3,3,3}, {~1,-3,-3,3,-1,-3, 1,3, 1,3, -3,
~1Y, {1,-3,1,1,-1,-3,-3, -1, 1, 1, -3, 1}, {-3, -3, 1, -3, -3, 1, -3, -1, -3,
1,3,1),{1,3,-1,3,3,3,-3,3, 1,3, 1, -1}, {~1,-3,-3,-3, 1, 1,3,3, -1, 1,
3,1}, {3,1,-3,3,3,1,3,-3, -1, 1,1, 1}, {-3,3, 1,-1,1,-3,-1,-1, 1,3, 1,
3}, (3,-3,1,3,-1,-3,-3,3,1,3,3,-3}, {~1,1,-3,-1,-1,3, 1,3, 1,3, 3,
3), {-3,-1,3,3,-3,3,-1,1,-1,3,3, 1}, {-3,1,-3,1,1,-3,3,3, 1, 1, 3, 3},
-1,-3,-1,3,1,3,3,3,-1,3,3,-1}, {~1,3,3,3,-3, 1, 1,3, -1,3,3, 1}, {1,
—3,-1,-3,1,1,-3,-3,3,-3,-3, 1}, {3,-3,3,3,-1,-3,1,3,3, -1, 1, -1},
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(-1,1,-3,-1,3,-1,-1,-1,3, 1, -3, 3}, {~1, -3, -3, -1, -1, -1, 1, 3, -1, -3,
1,3}, {-3,-1,-3,3,3,-3,3,-3, -1, 1,3, -1}, {~1,-3,-1,3, 1,3, -1, -1,
3,-1,-1,3}, {3,3,1,-3, -3, 3, -1, -3, -1, -1, 3, -3}, {-3, 3, -3, 1, -1, -3,
-1,-1,-1,1,-3,-3}, {-3,3,-3,-3,3,-3,3, -1, -1, -1, 3, 3}, {3, -3, 3, -1,
1,-1,-1,3,3,-1,3,3}, {3, 1,-1,1,-3,1, 1,-3, -1, -1, -1, 3}, {~1,3,-3, -1,
3,1,-3,-3,-3,-1,-1,-1}, {3,1,1,-3,3, -3, 1, -1, 1, 1, -3, -1}, {-3, 1, -1,
1,1,1,-1,3,-3,1,1, -1}, {1,3,1,-3,-3,3, -1, 1, -3, -3, -1, -3}, {-3, 1, 3,
-1,-3,1,-1,-1,3,3,3,3}, {-3,1,-3,-1,-1,1,1,-3,3,3, 1, 1}, {1, 1, -3,
~1,-3,-1,-3,-3,1,—-1,-3, -1}, {~1,3,3,3,1,-3,-1,-1,-1,3, -1, -1}, {-3,
-1,-1,1,-1,-3,3,3,1,3,-3, 1}, {~1,1,-3,1,-3, -1, -1, 1, -1, -3, 1, 1},
(-1,1,-3,-1,-1,1,-1,-3,3,1,3, 1}, {-3,1,3,-3,-3,-3,-3,1,-3,3, 1, 1},
3,3,1,1,3,3,1,-3,-3,1,-3, 1}, {-3,3,-1,1,-3,1,3,-3,-3, 3,3, 3}, {1,
-1,-1,1,3,-1,3,3,1,-1,3,-1}, {3,3,-3,3, 1,-3,3,3, 1,1, 1, -3}, {-3, 3,
1,-1,1,3,1,-1,1,-1, 1,3}, {-3,-3,-3,1,1,-3, 1,1, 1,3, 1, -3}, {1, 1, 3,
1,-3,-1,-1,-3,-1, 1, -1, -3}, {1, -1, 1,3, 1, -1, 1, -1, -3, 3, =3, -1}, {3,
-1,3,1,-1,-1,1,1,1,3,-3, 1}, {-3,-3,3,-3,-3, 1, -1, -1, 3, 1, 3, -1}, {3,
3,1,-1,3,1,-3,-1, 1,3, 1, 3}, {1, -3, -3, -1, -3, -1, -3, -1, -3, 3, 3, 1},
(-3,1,1,1,3,1,1,-3,-3,1,3, 1}, {~1,-3, -3, -1, 1, -1, 1,3, -1, -3, 1, 3},
3,-1,3,-3,-1,-1,-3,-3,-3,3, 1, -3}, {1, -3, -1, -3,-3,-3,-1,3, 1, -3,
-3,-1},{-1,3,3,1,-3,1,-1,1,3,3, 1,3}, {-3,3,3,-1,-3,-1,3,3, -1, 1, 1,
1, {-1,-3,-3,-3,1,3,-1,3, -1, -1, 1, 1}, {-3, 1, -3, -3, -1, 1, 1, -1, -3,
-3,1,-3), {-1,1,-3,-3,3,3,-3,1,-3,3,-3, -3}, {3, 3, -1, 1, -1, 1, -3, 3,
3,1,-3,3}, {~1,-1,3,3,3,3,1,-3,3,-1,3, -3}, {-3,-3,3,3, 1, -3, -3, 1,
-1,1,-3,1}, {-1,1,-1,1,3,-3,3,1,3,-3,3, 1}, {1,3, 1,1, 1, -1, 1, 1, -3,
3,3,-1}, {~1,-3,-1,3,-1,-1,3,3, -1, -1, 1, -1}, {~1,3,1,-3,-1,3, 1, 1,
-3,-3,-3,-3},{3,-3,3,-3, 1, 1,-1,-1,3, 1, -1, 1}, {-3, -1, 3, -1, -3, 3,
-3,-1,1,1,1,-1}, {-3,1,3,-1,1,-1,-3,-1,1, 1,3, 3}, {3,3, -1, 1, -1, 1,
-3,-3,1,-1,-3, -1}, {3,-1,3,3,1,-1,1,-1,-1, 1,3, 1}, {3, -3, 3, -1, -1,
3,-3,-1,1,-1,3, -1}, {-1,3,3,-1,3,3,-3,3,-3, 1, -1, 1}, {~1, 1, 1, 1, -1,
-3,-1,1,3,-1,3,1}, {3, 1,3,3,1,-3,-3,-3,1,-3,3,3}, {3,3,3,1, 3,3,
1,-1,1,-3,-3,-1}, {-3,1,-3,1,3,1,1,3,-3,-3, 1, 1}, {3, -1, -1, 3, -1, -1,
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-1,-3,-1,3, 1,3}, {-1,-3,3,3,-3, -3, -1, -3, 1,3, -1, 1}, {1, -1, -1, =3,
-3,-1,-3,1,-1,3,-3, -1}, {-3,-3,1, 1, 1,73, 1,-1, 1, 1,1, 1}, {3, -3. 3,
3,3,1,1,-3,-3, 1, -1, 3}, {-3,-1,-3,3,-1,-1, -3, -1, -3, -1, 3, 3}, {3, 3,
3,1,1,1,-3,-1,3,1,-1,3}, {-3,-3,-3,1,1,1,-3, -1, 1, -1, -3, 1}, {1, 1,
—3,3,-3,1,-1,-1,-3,-1,-1,3}, {~1,-1,3,3,-3,-3,3,3, 1,3, 1, -3}, {1,
3,1,-3,-3,1,3,-1,1,-1,-1,-1}, {3,3, -1, 1,3,-1, 1, -1, 1, -1, 3, 1}, {1,
~1,1,1,-3,-3,-3,3,1,-3,-1,3}, {-1,1,3,3,-1,-3,1,-1, 1, -1, -1, =3},
(-3,-1,-3,3,-3,3,-3,1,1,-1,3,3}, {1,-1,-1,3,-3,-3,1,-1,3,1,3, -1},
(3,-3,1,1,3,1,-3,3,3,-1,-3,-3}, {3, 3,3, 1,3,-3,1,-1, -1, 1, 3, 1}, {1,
1,-3,-3,3,-3,1,3,1,-3, 1,1}, {~1, 1, 1,-1,-3, -1, 1, -1, -1, 1, -3, 3}, {3,
1,-3,-3,3,-3,1,3,3,-1, 1,1}, {3,3,-3,3,3, -1, 1,3, 1,3, -1, -1}, {3, 1,
3,—-1,-1,1,-1,1,-1,-1,3, 1}, {~1,3,-1,-1,1,-3,3,3,-1,3,3,3}, (3,3, 1,
1,-3,-3,-1,-1,1,-1,3, -1}, {3, -1, -3, -3, 1, -1, -1, -3, -1, 3, 3, -3}, {3,
-1,1,1,1,-1,-1,1,3,3,1,-3}, {~1,-3,-1,3,-3,3, 1, -1, -3, -1, -1, 1}, {1,
—3,-1,1,1,1,-1,-1, -3, 3, -1, 3}, {1, -1, -3, -3, 1, =3, =3, =3, =3, -3, —1,
1, {-1,-3,1,-1,3,-1,-1,-1,3,-3, 1, 3}, {3, -1, -3, -3, -1, 3, 3,3, -1, 3,
-3, -3}, {-3,-3,1,-3,-1,-3,1,-1,1,1,-3, -3}, {-3,3, -3, 1, -3, 3,3, 3,
—3,-1,1,1}, {1,1,1,-1,-3,1,-1,3,-1,1,3,3}, {1, 1,-1,-1, 1, 3, -1, 3, 3,
—1,-3,-1), {1,3,-1,3,1,-1,-3, -1, 1, 1, 1, -1}, {3, 1, -1, 1, -1, =3, -1, 3,
~1,-1,-1,1},{1,3,-3,-1,-1,-3,-3,3,-1,-3, -1, -3}, {-3,3,1, 1, 1,3, 1,
-1,3,-1,1,3}, {1,-3,-1,3,3,3,-3,-3,3,-1,-3,1}, {3, 1,1,3,3,1,-1, 1,
-1,-3,1,3},{-3,3,1,1,-1,1,1,3,1,3,-3, 1}, {~1,-3,3,1,-1,-1, 1, -3, 3,
-3,3,-3}, {1,-3,-1,3,1,3,1,-1,-3,-3,-1,-1}, {1,1,1,-3,1,1,3,-1, -3,
-3,1,-3Y, {1,-1,1,-3,3,-3,1,-3,-3, 1, -3, 3}, {~1, 1, -1, -3, -3, 1, 1,
3,3,-3,3,-3), {~1,3,1,-3,3,-3,-1,-3,3,3, 1,1}, {-3,1, 1,3, 1,3, -3, 1,
—3,3,3,1},{3,1,3,-1,-1,3,3,1,3,3,3, -1}, {3, 1, 3,3, -1,-1, 3,3, -1, 3,
3,3}, {1,3,-3,1,3,-3,3,3,1,-3, 1, -1}, {~1, -3, -1, 1,3, -3, 1, -1, -1,
3,1,3), {-3,1,3,-1,-3,-1,-1,3,3,-3,3,3}, {~1,1,1,-3,-1,-3,1, 1, -3,
3,3,3%,{1,1,3,3,1,3,1,-1,-3, 1,3, -1}, {~1,1,-3, -1, -1,-1,-1,3,3, 1,
3,3}, {1,-1,3,1,-3,-1,-1,1,3, 1,1, -1}, {1,3,1,3,-3,-3,-1,3,-3,3, 1,
~1Y, {-1,-1,3,3,3,3,3,-1,1,-3,3, -1}, {1,-3,1,1,1,-3,-1,-1,-3, 1, 1,
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1}, 3,23, -1,1,-3,-3,3, 1,3, 1,3, 1}, {~1,3, 1, 1,-3,3, -1, 1, -1, -1, 1,
33,03, 3,-1,-3,-3, 3,3, -3, -1, 3, 1,3}, {3, -1, -3, 3, -1, 1, -1, 3, -3,
1,-3,-3), {3,-1,-3,3,3,3, 1, 1,3,-3, 1,3}, 3, -3, 1,3, 1,—1,-3, 1, -1,
1,330, (3. 1,1,1,-1,3,3,~1,3,1,3,-3}, {1,-1,1,-1,3,1,1,-1,~1, 1, 3,
33,03,3,-1,-3,-3,1, 1,3, 1, -1, 1, =1}, {3, -3,-3,3,3, -1, -3, 1, 1, -3,
1,3}, {~1,3,3,3,-3,3,-1,-3, 1,3, 3, -1}, {-3,-3, 1,3, -3, 1, -3, 3, -3,
11,13, {3,-3,-3,1,-3,3,-1, 1,3, 1, 1, -1}, {3, 3, -3, -1,~1,3, 1, -3,
3.3,-3,3}, {3,1,-3,-3, -1, 1,3, 1,-3, -1,-3, -3}, {~1,1,-1,-3, 3, -3,
3,1,3,-3,3, -3}, {(~1,3,3,-1,3,1,-3,-1,3,3,3,3}, {3, 1,3, 1, -1, 1,3, 1,
3,-3,-1,-3}, {~1,3, 1,-3,~1,1,1,1,-3,-3,3, -3}, {~1,3,3,-1,3,3, 1, 3,
1,-3,-1,-3}, {~1,-1,-1,1,-1,3,1,-3, -3, 1,3, =1}, {-3,-3, -1, 1, 3, -1,
3,-1,~1,-3,-3, 1}, {3, -3, -3, -1, 3,3, 1, -1, 1, -3, =1, -3}, {3, -1, 3, -3,
3,1,-1,3,3, -1, 1, 1}, {1,-3,3, -1, 1, 1, -1, 3, -3, -1, =3, =3}, {1, 1, -1, 1,
1,3,-3,3,-3, 1,~1,3}, {~1, 1,-3,-3, 3,3, -1, -1, -3, 1, -3, -3}, {-3. 3, I,
C11,-1,3,-3,-3,-1,3,-3}, {~1,-1,-3,3,1,1,3,3, 1,3, 1, 3}, {3, 1, -3,
11,1, -3, 1,1, -3, -3, =3}, {-3, -3, 1, 1,3, -3, -3, 3, -3, 1, =3, 1}, {3,
—1,-3,-3,-1,-3, 1, 1,-3,-3,-3, 1}, {1, -3, 3, 1, 1, -1, 3, -3, -3, -3, =3,
3y, {-1,1,-1,3,-3,3, 1, 1,3, -1, 1,3}, {~1, 1, -1, ~1,3,3, 1,3, 1, -3,
L1}, 03,-3,3,-1,1,~1,3, 1,1, 3, -1, -1}, {-3, -3, 1,3, -3,-3,3, 1, 1,
1,1,-3}, 3,~1,-3,-3,-1,-3, 1,3, -1, -1, 1,-3}, {1,~1,-1,~1, 1,3, 1, 1,
3.1,-1,-3}, 3, -1, -1,~1, 1,1, 1,-3, -3, 1, 3, 1}, {3, -3, -1, -1, -3, 3,
1,-3,1,-3,1,3%, 3, 1, 1,3, -1, -3, 1,3, -1, =3, -3, —1}, {1, 1, 1, -3, =3, 3,
1,3,-3,-3,1,-3}, {~1,3,~1,3,-3,-1,1,3,3,3,3,3}, {3, 1,3,3,-1, 1, -1,
3,931, -1, 13, {~1,3,-1,3,-1,3,3,-1,3,3, -1, -1}, {~1,~1,-1,3, 1, -1,
3,-1,-3,-1,3, -3}, {-1,-1,3,~1, 1,-1,-3,3,-3, -3, 1, 1}, {-1, 1, -3, 1,
1,-1,3,3,-3,3,~1,-3}, {1, 1,3, 1, -1, -1, -3, 3, =1, 1, -3, -1}, {3, 3, -3,
L3 -1, 1,1, 1,1, -3, 1), {-3,-3,-1,1,-3,1,1,-3,3, 1, 1, 1}, {3, 1, -3, 3,
3,1,3,-3,3,-3, 1,1}, {3, -1,3,3,~1,-3, -1, 1, -1, -1, -1, 3}, {3, -1, 1, 3,
3,1,-1,1,1,1,-3, 3}, 3,3, -3, -3, -1, 3,3, 1, -3, -1, 3, -3}, {-3, 1, -1,
3,3,-3,-1,3,73,3,3,3, {1,-3,3,3,3, 1,3, ~1, L, L3, -1}, 3, 1, 1, -1,
C1,1,3,-3,3,-1,-3, 13, {3, =1, -1, 1,3, 1, =1, -1, -3, =3, 1,3}, {1,3, 1,
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-1,-3,-1,-1,-3,-3, -1, 1, -1}, {~1, -1, -1, -3, 3, ~1,-3, =3, -1, 1, =3, 1},
(,-1,1,3,-1,-1,-3,3,-3,3, -1, -1}, {1,3,3, 3,1, -3, -3, 1, -1, -3, 3,
-3y, {-1,-1,-3,-3,3,-1,3,-1,-1,1, 1,3}, {3, -1,-3,1,-1,-3,3,3, 1, 1,
3,-3),43,1,-3,1,3,-3,-1,1, 1, 1, -1, -3}, {1,3,-1,3, 3, -3, -3,-1,-1, -3,
3,-3),{3,-3,3,1,1,-3,1,-3, -3, -1, -3, -1}, {3,-1,3,3,1,-1,3,-3, -3, -
-3, -1,1), {3,1,-3,-1,-1, 1,1, 1,-1, 1, 3, -1}, {3, 1, 3, 1, =3, -3, 3, -1, 3,
-3, -1,1},41,1,-1,-3,-3,1,-3, 1, 3,3, -3, 3}, {1, -1, -3, -3, -3, -1, 3, 1,
-3,1,3,-3}, {-3,-1,-3,-3,-3,-1,-1,1,-3,3,3, -1}, {3, 3,3, -1, 1, 3,
~1,3,3,3,1,3), {3,3,-1,-1,3,-3,3,3,3,-3,3, -1}, {3,1,-3, 1,1, 3, -3,
~1,-3,-3,1,1}, {-3,-3,1,-3,3,3,1,1,-1,1,3,3}, {1,-1,1,1,-1,3, -3, 1,
3,-3,-3, 1}, {1,-1,1,-3,1,-3,-3,-1,3,3, -1, -1}, {3, -3, 3, -1, 3, 3, -3,
-1,-3,-3,1,1}, {3, -3, 1,3, -1,-3,3, -1, -3, 1, 1, 1}, {-3, -3, -3, -1, 1, 1,
-1,3,-1,1,-1,-3}, {1,-1, 1,1, 1,-3, -1, -3, -1, 3,3, -1}, {-3, 1, 3, -1, -3,
3,-3,3,3,-3,-3, -1}, {1,-3,-1,3,1,-1,3,-3,-3,3, 3,3}, {-3,3, 1,1, 3,
~1,1,3,-3,-1,-1,-1}, {3,-3,-3,3,-1,1,3,1, -1, 1,-3, 3}, {~1, 1, -1, -3,
1,1,1,-3,-1,-3,-1, 1}, {-3,-3,3,3, -3, ~1,-3,-1,-1,3, 1, -3}, {1, 3, -1,
~1,1,-1,1,3,1,-3,-3,3}, {-3,3,-3,3,-3,1,-1,1,3,-3,1,1}, {1, 1, -3, 1,
3,1,1,1,-3,-3,-1, -3}, {~1,1,-3,-1,3,1,3,1,-1,-1, 1, 1}, {3, -3, -3, 1,
-3,3,-3,-3,3, 1,1, -1}, {-1,-3,-1,-3,1, 1, 1, -1, 1, 3, =1, =1}, {~1, 3,
-1,3,-3,-1,1,1,-3,3,3,3}, {1,-3,-3, 1,3, -3, -1, 1, -1, 3, -3, 3}, {-1,
1,-1,-3,1,3,-1,-3,-1,1,3,1}, {3,-3, 1,3, 1,1,1,-3,3, 1, -3, 3}, {-1, -1,
3,3,3,3,-1,3,1,-3,1,3}, {3,3,-3,-1,1,1,-1,1,-3, 1, 1, -1}, {~1, -3, 3,
-3,-3,-1,-1,-1,1,-3,-1,3}, {1, 1, -1, -1,3,-3,3,-3, -1, 3, 1, -3}, {-1,
~1,1,1,1,3,1,-1,-1,3,-3, 1}, {1, 1, -1, -3,3,-3,3, -3, -1, 3, 3, =3}, {-3,
-3,-3,1,3,3,3,1,-3,-3,1,-3}, {1, 1,3,1,1,-3,-1,3, 1,3, -1, -1}, {3, -3,
-3,3,-3,1,-1,-1,3,1,-3, -1}, {-3,-3,3,-3, -1, 1,1, 1, -3, 1, -1, 3}, {3,
1,3,1,3,-3,3,-3,-1, 1,3, -3}, {1,-1,-1,1,-3,-1,3, -1, -3, -1, 1, 1}, {3,
-1,-3,3,-1,-3,-3,-3,1,3, 1,3}, {-3,-1,-3,-1,1,3,1,-1,3, 1, -1, -1},
-1,3,1,3,3,3,1,3,-1,-1,3,3}, {-3,-1,-1,3,-3,3,-3,-1,-3, -3, 1, -1},
{1,3,-3,-1,1,-3,1,-3,1,-1,-3,3}, {3,-3,1,-3,-1,-3,3,1,1,3,3, -1},
3,-1,-1,3,-3,3,1,-1,1,1,1,-3}, {3,1,1,-1,3,1,-1,1,-1, 1, 3, -3}, {1,
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3,3,3,-3,-3,1,1,-3,-1,-3,3}, {1,3,-1,3, 1, 1, -1, -1, 3, 3, -3, 3}, {~1,
~1,1,3,3,3,3,1,-1,3,-3, 1}, {1,-3, 1, 3,3, -3, -3, -3,-3, 3,3, 1}, {-3, 1,
1,-3,-3,-1,-3,-3,-1,-3,-1,3}, {~3,-3,3,3,1,-3,1,3,-1,3,3, -3}, {~1,
1,3,-1,3,1,-3,-1,-1,-1,-3,3}, {1, 3, -1,-1, 1, -1, -3,3,3, -1, -3, -1},
(-3,-1,3,3,-3,-1,-3,-1,-3,3, 1,3}, {3,-1,1,-3,-1,-1,-1,1, 1, 3, 1,
-1}, {-1,3,-3,-3,3,-1,-3,-3,3, -1, 1, 1}, {1, -1, -1, 1, =1, =3, -1, 1, I,
-1,3,-3), {3,-1,-1,1,-1,-1,1,1,-3,3,-3, 1}, {-3,-3,1,-1,-3, -1, 1, 3,
1,3,-1,-1}, {1,3,1,3,-1,-1,1,-3,1,-1,-3,3}, {3, 1,3, 1,1, -3, -3, 3, -3,
~1,-1,3}, {-3,3,3,1,-3,1,-1, -1, 1,-3,-1,1}, {1,3,3,-3,-3,3,-3,3, 1,
-3,-1,3}, {-3,1,-1,3,-3,-1,-1,-1,-1,-3,3,3}, {3, -1,3,1, -1, -1, 3, 3,
3,-3,-1,3), {-3,-1,-3,-1,-3,-3,1,3,-3,-3, 1, -1}, {~1,3,-3, 1, 1, -1,
-3, -1,-1,-1,1, 1}, {1,-3, 3,3, -3, -3, -3, 1, -1, 1, -3, -3}, {~1, 1, 1, 1,
-1,-1,-1,3,-1,3,3, -1}, {3, -3, -1,-3,-3,3,3,3,1,-3,3, -1}, {-3, 1, -3,
~1,1,-3,3,3,3,-3,3, 1}, {~1,-3,1,-1,3,3,3,3,-3, 1, 3, -1}, {-3, -1, 1,
-3,-1,-1,-3,1,-3,3,3,1}, {3,3,-3,3,1,-3,-3,-1,3,-1,3, -3}, {3, L, ,
1,3,3,3,-1,3,-1,-1,3}, {-1,-1,1,1,-3,-1,1,-3, 1,3, 1, -1}, {1, 1, 1, -3,
~1,-3,-1,-3,1,-1,-3, 1}, {~1,1, -1, 1, -3, -3, -1, 3, 3, -1, -3, 3}, {3, -1,
1,-3,1,1,3,-3,3,1,3,3}, {~1,-1,-1, -1, 1,3, -1, -3, -1, 3,3, -1}, {3, -3,
-3,-1,1,1,-3,1,3,1,1, -1}, {3,3,3,-3,-1,1,3,-1,3, 1, -1, -3}, {1, -1,
3,3,-3,3,1,1,-3,1,3,1}, {1,1,-3,3,3,-3,1,3,-1,3,1,3}, {3, 1,3, 1, -1,
1,1,1,-3,3,3, -1}, {3,3,1,-3,-3,-3, 1,-3, 3,3, -3, 1}, {-3, -3, -3, 3, -3,
3,-1,1,-1,3,3,-1}, {3,-1,1,1,3,1, 1,3, -1, -1, -3, 1}, {1,-1,1, -1, -1, 3,
-1,3,3,-3,-1,-3}, {-3,-1,-1,-1,-3,3,-3,3, -1, 3, -3, -1}, {1, 1, -3, -3,
3,-3,-1,3,1,-3,1,-1}, {-3,-3,1,3,-3,-1,-3, 1,3, 1,3, 1}, {3,-3, 1, 3, 3,
-3,1,-1,-3,3,-3,3}, {3, -1,3, -1, -1, 3, -1, -1, -3, -3, -1, -1}, {-3, 1, 1,
3,-3,3,3,-1,-1,-3,-1, -3}, {-3, 1,3, 1,-1,1,3, -1, -1,-1, 1, 1}, {~1, 1,
1,1,1,1,-1,-3,3,-1,1,-3}, {3,3,3,3,3, 1,-1,-3,3,-1, 3, -1}, {-1, 1, -1,
1,-3,-3,-3,3,-1,-3,3, -1}, {~1,3,-1,3,1,—-1,-3, 3,3, 3,3, 3}, {3, 1, -3,
1,-1,-3,3,3,3,-3,1,3},{3,1,3,1,3,3, 1,3, -3, -1, -1, 3}, {1, 3, 3, -3, 3,
3,3,1,-1,-1,3, -1}, {3, -1,-3, 1,3, -1, -1, -1, 3, 3, 3, 3}, {~1, -3, -1, -3,
1,1,-1,3,3,-1,1,3}, {1,-3,1,1,-1,1,-1,-3, 1,1, 1, -3}, {3,3,3, 1, 3, -1,
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1,3,3,-1,-3,1}, {-3,1,-3,3,3,-1, 1,3, -3, -3,-3,-3}, {3,-3,3,3, -1, -3,
3,1,3,-1,-1,1}, {3,1,-1,-3,-3,-3,-3,-1,-3, 1,3, -3}, {1,3, 1, 1,3, -3,
-1,-1,1,-3,1,-1}, {3,1,1,1,-3,-1,1,1,3,3,1, -3}, {1,3,-1, 1, 1, 1, -3,
-3,3,1,-1,1}, {-3,3,1,3,-1,1,-1,1,1,3,3, -1}, {-1,3,3,-3, -1, -3, 1,
-3,-3,3,-3,3}, {-1,1,-1,3,-1,-1,-1,-1,3,3,1,3}, {3, 1, 1,3, 1, -3, -1,
~1,3,-3,1,-13, {1,-1,-3,-1,-3, 1, 1, 1, -3, -1, 1, -1}, {3,3,3, 1,1, 3, 3,
-1,3,-3,-1,-1}, {~-1,1,3,1,-3,1,-1,-3, 1, 1, =1, -1}, {1, —1,-3, 3, -3, 3,
-3,-1,-1,1,-3, -1}, {3, -1,-1,-1,3,-3, 1,3, -1, -3,3, -3}, {~1,3,3, -3,
1,1,1,-1,1,3,1,3}, {-1,1,-1,-1,3,3,3,-3,3, -1, 3,3}, {~1,-1,3, 1, 3,
-1,-1,-1,-3,-1,-1,3}, {1,-3,1,1,3,-1,3, 1, 1, =3, -3, -3}, {-3, -3, -3,
3,1,-3,1,-3,1,3,-3, -3}, {~1,3,3,1,-3, -3, -3, -1,-3,3,-3, 3}, {1, 1, -3,
1,-3,-1,-3,-1,1,1,-1, -1}, {~1,-3,1,-1,-3,-1,1, 1,1, 1,-3, -1}, {3, 1,
3,-1,1,1,1,1,-3,3,1,-3}, {1, 1,-1, -1, 1, 1, 1, =3, -3, 1, =3, 1}, {3, 1, -3,
-1,1,-3,3,3,3,-3,-3,3}, {1,-1,1,-1,3,3, -1, -3, -1, 1, -3, -3}, {-3, -1,
1,3,1,3,-3,3,3,1,-3,3}, {-3,-1,-3,3,-3,1,-3,-3, 1, -1, 1, 3}, {1, -1,
-3,3,-3,3,-3,-1,3,-3, -3, -1}, {3, -1, -1, -3, -1, -1, -3, -3, 1,3, 1, -3},
(1,3,-3,3,3,-1,-1,-1,1,-1,-3, -1}, {3, -3, -3, 1, 1,-1,3,3, 1,3, 1, 3},
(1,1,-1,1,1,-3,1,1,-3,3,-3, 1}, {1,3,-1,3, 1, -1, -1, 1,3, 3, 3, 1}, {1,
-3,-1,3,1,-1,-3,-3,-3,-3,-3, -1}, {3, -1, 1, 1,3, -3, 1, -1, -1, -1, -3,
1, {1,1,-3,-1,-3,-1,-1,1,1,-1, -3, 1}, {1,-1,3, 1, 1, 1,3, -3, -1, 3, -1,
1}, {1,-3,-3,-3,-1,3,-3,-3,1,-3,1, 1}, {-1,-1,3,3,3,3,1,-3,-1, 3, 1,
-3}, 43,1,3,-1,1,-3,-3,1,-1,3,3,3}, {-3,1,3,1,-3, -3, -3, -3, 3,3, -3,
1, {-3,-3,3,1,-3,-1,3,-3,3,-3, -3, 1}, {-3, -1, 1, -3, -3, 3, 3,3, -3, 3,
~1,-3},{-3,-1,-3,1,1,-3,1,3,1,1,1,-3}, {3,3,1,3,-1,3, 1, 3,3, -1, -1,
3, {-1,-1,3,3,3,3,-3,1,-1,3,-3,1}, {-3,1,1,3,1,3, -3, -1, -3, 3, 3,
~1},4-3,1,-1,-1,1,-3,1,1,1,-3,-1,-1}, {-3,3,1,3,3,-3,3,-3, 1, 3, -1,
~1},{-3,-3,1,3,-1,-3,3,1,3,3,3, -3}, {~1,1,-3,-3,1,-1,-1,3, 1, 3, I,
3), =3,-1,1,3,-1,3, 1,-1,-3,3,3,3}, {1,3,-1,3,-1,-1,3,3, 3, 1, 3,3},
(-1,1,-1,3,3,1,-1,-3, -1, -1,3, -3}, {-1,3,-1,1,3,3,1,-3,3, 1, 1, 1},
(-3,-3,3,3,-3,-3,3,-1,3,-1,-1,3}, {-3,3,3,-1,-3,-1,1, -1, 1, 1, -3,
~1},{-1,-3,-3,3,1,3,-3,1,-3, 1, 1,3}, {1,3,3,3, 1, -1, 3, -3, -1, 3, -1,
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-33},{-3,1,3,-1,1,3,-3,-3,-1,-1,-3,3}, {-1,-1,1,3,-1,3,-1,3, 1, -1,
-1,-1}, {(-3,-3,1,1,-3,-1,-3,1,3,1,3,3}, {~1,-1,1,-3,-1, -3, 1, 3, 3,
-1,-3,-3},{3,3,3,1,1,3,-1,-3,3,-1,1,-3}, {1, 1,3, 1,3, -3, -1, 3, =3,
-3,-3,1},{1,-3,3,3,1,-1,3,-3,-3,-3,—-1,3}, {1, 3, -3,-3, -3, =3, -3, 3,
1,-3,1,-3}, {-1,-1,1,1,3,-1,3,1,-3, 1,1, -1}, {-3,-3,-3,-1, -3, -1, 3,
1,3,-1,-1,3},{3,1,3,3,3, 1, 1, —1,'3, -3,-3,1}, {3, 1, —37, -1,-1,3,1,-1,
-3,-3,-3,-3},{-3,1,-1,3,-3,-1,-3,-1,-1,-3,-3,3}, {3,-3,3,1, 1, -3,
1,1,3,1,3,-3}, {(3,1,-1,3,-1,-1,-3,3,-3, -1, -3, 3}, {1, 1, -3, -1, 3,
-3,3,-3,-3,-1,-3,3},{1,1,-3,1,1,-1,-3,-1,-3, 1,1, 1}, {3, 3,3, 1, -3,
-1,3,-3,1,1,1,3}, {3,-1,-1,1,-1,-1,-1,3,-3,3, -1, -1}, {1, -1, =3, =3,
-1,-1,1,3,-3,1,3,-1}, {3,-3,1,-3,-1,3,3,-1,-1, 1, -1, -3}, {-1, 1, 3,
-3,-3,-3,3,-1,-1,-3,-1,-3}, {3, 1,-3,-3,3, 1,3, 1,3, -3, -1, 3}, {3, -3,
-1,3,-1,-3,3,1,-1,-1,-1, 1}, {-1,3,-1,-1,3, 1, 1, 1, 3, -1, -1, -1}, {3,
-3,1,1,1,-3,1,3,1,-1,3, 1}, {3,-1,-3,3,1,-1,-1,-1,-1, 1, -3, -1}, {1,
3,-3,3,3,3,-3,1,-1,-3,1,-3}, {-3,-3,3,-3,-3,1,-1,3, 3,3, -1, -1},
{3,-1,-3,1,1,3,1,3,-3,-3,3,3}, {1, 1,1,-3,3,-3,3,-3,1,3, -3, 1}, {1,
-1,1,-1,-3,3,3,3,-1,3,-3,1},{-1,3,-3,3,1,-3,3,1,1,3,3, -3}, {3, 1,
3,-1,-1,-3,3,-1,-3,-1,-1, -1}, {1, 1,-3,1,-3,3,-3,3,1,1,3,3}, {1, 1,
-1,-3,1,-3,3,3,3,-3,-1,3}, {-1,3,-3,1,3,-1,-3, 1, -1, 3, 3, 3}, {1, 3,
-3,1,-3,1,-1,-1,-3,-3, -1, -1}, {3,-1,-1,-3,-1, 1, 3, 3, =3, 1, =3, 3},
{-3,1,-3,-1,3,1,3,3,-1,-1,-3, -3}, {3, 3,-1,-1,3, -1, 3, -1, -1, -1,
-1,-3},{-1,1,3,-3,3,-3,1,-3,1,-1,-3,-3},{-3,1,3,-1,1,-1,3, 1, -1,
-1, 1,1}, {-1,-1,3,1,-3,1,3,-3,-1,-3,-3,3}, {-3,3,-1,3,-3,-3,-1, 1,
3,1,1,-3},{-3,3,1,3,-1,1,-3,-1,-1,1, 1,3}, {-3,-3,-3,1,1, -1, 1, -1,
-3,1,-3,-1},{1,3,-1,1,1,1,3,1,-3,3,-1, -1}, {-1,-1, 3,3, -1, 3, -1, 1,
-1,-1,-1,1},{3,3,1,1,-3,-1,-3,1,1,3,1,3}, {-1,-1,-3,3,1,3,-3, -1,
1,-1,3,-1},{3,-3,1,-1,1,3,-3,-3,3,-3,-3,3}, {-3,3,3,1,-3,-3,1, 3,
-1,-1,1,-3},{3,1,1,1,3,-3,-1,3,3,-1,3,-1}, {-3,-3,-3,1,3,-1, 1, -1,
-3,1,-1,1},{1,-1,3,3,1,3,-3,-1,3,1,3, 1}, {-3,-1,1,-1,1, 3, -1, -3, 3,
-3,3,1},{3,1,-1,-1,-3,1,1,3, 1,3, -1, 1}, {1,-1,-3,-1,1,-1, 1,3, -3, 3,
1,3}, {3,1,3,-3,-3,-3,1,1,-3,-3, 1,3}, {3,1,1,1,3,1,-1, 3, -3, 3, 3,

36



49531 | 770

“1Y,{-1,3,-1,3,3,-3,3,3,3, -1, -1, =3}, {-3,3,-3,3,3,-1,-1,-3, 1, 3,
—3,-3), {1,-1,-1,—1,1,-3,3,-3,3,-1,-1,3}, {1,-1,3,1,3,3, -1, -1, -3,
-1,3,-3), {1,-1,-1,—-1,3,-1,3,3,3,-3,-1,3}, {~1,1,-1,3, 1, -1, -1, -1,
-1,3,-3,1}, {3,-3,1,-3,-1,-1,3,3,1,-1,1, 1}, {~1,-1,3,3, -3, -3, 3, 3,
~1,3,-1,3}, {1,-3,-3,1,-1,3,3,3,1,3, 1,3}, {~1,3,1,-3,-3,-1,3, -3, I,
-3,-3,-3), {-3,3,-1,3,-3, -1, 1, 1, -3, -3, -3, -3}, {-3,-3, 1,1, 1,3, I, I,
3.1,-3,1}, {1,-3,-1,1,-1,-3, -3, 1,1, 1, 1, 3}, {~3, -3, 3,3, -1, 3,1, -3,
-1,-1,1,3), {-1,-1,1,1,-3,-3,3,-3, 1, -1, 3, -1}, {-3,-1,3,-1,3, 3, -3,
-3,3,3,1,-1}, {-3,3,-1,1,-1,3,-3, -1, 1, -1, -1, 1}, {3, 1,1, 1, 1, -3, 1,
3,1,1,3,-3},{1,3,-1,3,1,-1,1,3,-3,3, 1, 1}, {3, 1, -1, -1, -1, 1, -1, 3,
~1,1,3,-1}, {-1,-3,-3,3,3,-3,1,-1,3,1,3,-3}, {3,3,3,-1, 1, 3,3, 1, -3,
3,—1,-3), {1,-3,3,1,-1,-3,-3,-3,3,-3,3,-3}, {~1, 1, 1, -3, =3, =3, —1,
-3,-3,1,-3,1}, {-3,3,-1,3,-3,-1,-3, -1, -1,3,3,3}, {1,3,-3,3, 1, 1, -1,
“1,1,-1,3,1}, {-3,-3,3,1,-1,1,-1,3, -1, -1,-1, 1}, {1,-3,-1, 1, 1, 1, -3,
1,-3,-3,-3,3), {~1,-3,-1,-3,1,1,-3,3,3, -3, -1,3}, (3,3, 1, 1,3, 1, 3,
3,1,-1,3, -3}, {-3,-1,1,1,1,-1,1,-3, 1, -1, -3, 1}, {3, -3, -3, -1, 1, 3,
1,-3,3,3,3, 1}, {~1,3,3,3,-3,-1,-3,-1,-3,-1,-3,3}, {3,-3, 3, 3,3, -1,
1,3,-3,-3,3,1}, {~1,1,1,1,3,-3, 1, 1,-1, =3, 1, -3}, {1, -1, -1, 1, -1, 3,
3,-3,-1,-3,3,-1}, {3,-3,3, 1,-3, 1,3, -1, 1, 1,3,3}, {-3, 1, -1, -3, -3, 1,
~1,-1,-1,3,-3,3), {-1,3,-1,3,3,1,3,3,3, -1, -1, 1}, {3,3,3, 1,1, -3, 1,
3,-1,1,1,3), {3, 1,-3,-1,-3, -3, -1, -3,-3, -3, 1, 1}, {-3,-3, 1,1, -1, 3,
~1,3,3,-3,3,3), {~1,1,-1, 1, 1,3, -1, 1, -1, -3, 3, 1}, {-3, 1, 1, 3, 3, -3, 3,
~1,3,1,1, -1}, {1,-3,-3,-1,-3,1,3,-3,3,3,3, -1}, {-1,3,-3, -1, -1, -3,
1,1,-3,3,-3,3}, {3,-3,-1,-1,1,1,-1,-1,3,-1,3, 13, {3,-1,-3, 1, -1, 1,
-3,-3,3,-3,-1,~1}, {-3,3,-3,-3,-1,-1,3, 1, -1,3, -3, 1}, {-3, 1, 1, 3, 3,
3,—1,-3,-3,3,-3, 1}, {-3,-3,3,-3, 1,3, -1, -3, 1, -1, 1, 1}, {-3, -1, 3, 3,
1,1,3,1,-1,3,1,3), {3,1,3, -1, 1,3, 1, 3,3, -1, -1, -1}, {~1, 3, -3, 1, I,
3,3,-3,-3,3,3,3), {3,-3,-1,-3,-3,3,3,-1,3,1,-3, -3}, {1,3, 1,3, 1, 1,
3,-3,-1,3, 1, -1}, {3,3, -3, -3, -1, -3,-3,3, 1, -3, -1, 3}, {-3, 1, -1, 3, 3,
3,3,-3,1,1,-1, -1}, {-1,1,3,1,3, 1,3, 1, -1, -1, -1, 3}, {1, -3, 1, 1, -1,
~1,-3,-3,-1,-1, 1,1}, {-1,-3,-1,3,3,3,3, -3, 3,3, 1, -3}, {~1, 1, -1, 1,
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1,3,1,-1,-1,3,3, -1}, {3, -3, -3, -1, -1, -3,-3,3,1, -3, 1, 1}, {3, -3, 3,
3,-3,-3,-1,3,-1,3, 1,1}, {1,-1,3,3,-3,-3,3,-3, 1,3, -3, 3}, {3, -1,
1,-1,-3,1,-1,3,-3,3,3, 1}, {~1,-3,3,1,-1, 1, -3, -1, -1, 1, -1, 1}, {-3,
1,-1,3,1,-3,-1,3,-3,1,1,1}, {1,1,-3,-3,-3, 1, -1,-3, -1, 1, -3, 1}, {-3,
1,1,1,-3,1,-3,-3, 1, -3, -3, -3}, {-3,3,-3,3,3,-3, -3, 1, -1, -1, 3, 3},
(-1,-3,-3,-3,-1,1,-1, 1, -3, -3, 1, -3}, {3, -3, -1,3,-3, 1, -1, 3,3, 3, 3,
1, {1,3,-3,1,1,-1,3,3, 1,-1,1,-1}, {~1,3,3,-1,-1, 1,3, 1, 1, -1, 1, -1},
(3,3,1,-1,-3,-1,-1,1,-3, 1,3, -1}, {-1,-3, 1, -1, -1, -1, 1, 1, -3, 1, 3,
-3}, 43,1,1,-1,3, -1, 1,-3,-3, -1, -1, 1}, {-3,-3,-1, -1, 1, 1, -1, 3, -1, 1,
-1, -3}, {3,1,-1,-3,3,-3,-3,-1,3,-3,3,-3}, {1,-3,3, 1,3, 1,3, 1, 1, 1,
3,-3), {1,-1,1,-1,1,-3,1,3,-3,-1, 1, 1}, {1,-3,-3, 1, -1,-1,3, -3, 1, -1,
1,—1), {1,1,3,-1,1,1,1,-3,-3,3,-1,-3}, {1,1,1,3,-1,3, -1, -3, -3, 1, I,
33, {~1,3,-3,-1,3,1,-3,-3,-3,-3, -1, -1}, {~1,3, 1,3, 1,-1,3,3, 1, 3,
-3, -1}, {3,-3,-1,-3,-1,1,1,-1, -3, -1,-3,3}, {-3, 1,3, 1,1, -3,3,3, 3,
-3,3,1},{3,-3,3,1,-3,-3,-3,-1,3,3, 1,3}, {1,3,-3, -3, 1, -1, 1, -3, -3,
3,-3,3), {-3,1,-1,3,1,1,-1,-1,-1,1,3, 1}, {1,3, 1,3, 1, -1, -3, -3, 1, 3,
-3,-3},{3,1,-3,3,-3,-3,3,3,1,-1, 1,3}, {1, 1,3, -1, 1,1, -3, 1, -3, -3,
3, -1}, {1,-1,-3,-3,3,-3, 1,3, 1, 1, 3,3}, {~1,-1,-3,3, 1, -1, 3, -1, =3,
~1,-3, -1}, {1,-3,-3,1,1,-1,-3,-3,-3, -3, =3, -1}, {1, -1, -3, 3, =3, -3,
~1,-1,1,-3,-1,3}, (3, 1, 1,1,-3,3,-1,-3, 1,3, -1, 1}, {-3, -1, 1, 1, 1, -3,
1,3,1,-1,1,-1}, {-3,-3,-3,3,3,-1, 1,3,-3, 3, -1, -3}, {-3,3, -1, -3, L,
3,-1,1,-3, -3, -3, -1}, {3, 3, -1, -1, -1, -1, 3, -1, 3, -1, 3, 3}, {1, -3, -1,
“1,1,-3,1,1,-3,3,3, 1}, {1,-3,3,1,-3,-1,3,3,3,3, 1, 1}, {-3,3, -3, -1,
3,-1,-3, 1, -1, -1, -3, -3}, {~1, -3, -1, -3, 3, -3, -3, -3, 1, -3, -1, 1}, {3,
-1,-1,3,1,1,1,1,-3,-1,-3, 1}, {~1,-3,1,-1, 1,3, -3,-3, -3, 3, 3, -1}, {3,
1,-3,-3,-3,3,-3,3,-1, 1,3, -1}, {1,-3, 1,1, -3,-3, 1, 1, 1, -1, -3, —1},
(-3,-1,-3,-1,3,3,1,3,3,-1,-3,3}, {1,-3,-1, 1, -1, -3, 3, -3, -1, -1, -1,
-3}, (3,-3,3,-1,-1,1,-3, 1, 1, -1, -3, -1}, {-3,-1,-3, -1, 1, 1, -3, -1, -1,
3,1,-1}, {~1,-3,-3,3,-3, -1, 1, 1,3, 3, -1, 3}, {3, -3, -3,-3,3,-3, 1, -3,
1,1,-3,-3), {~1,-3,-1,-3,1, 1,3, 1, 1, =3, -1, 1}, {~1, 3, 3, -1, -1, -3, 3,

-3,-3,-1,-3, -1}, {3, -3, -1, -3,-3,-3,-1,3,1,-3, 3, -1}, {-1,3, -1, 3, 3,
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-1, 1,3,-3,-3,-3,3}, {1,3,-1,-1,-3,-3,3,-1,-3, 1, 1,3}, {1,-1,3, 1, 1,
1,-1,1,-3,-1,3,3}, {-3,-1,-3,-1,-1,-3,-3,1,3,3, -1, -1}, {3, -3, 1, 3,
3,-3,-3,3,1,-1,3, -1}, {3, -1, 1,3, -1, -3, -1, -3, -3, -3, I, -1}, {-3, 1,
-1,-3,-3,1,3,-3,-1,-3, -1, -3}, {-1, 1, -1, 3,3, 1, -1, 1, 3, -3, 3, =3},
3,-1,-3,-1,3,3,3,3,1,-3,-3, 1}, {~1,1,3,-1,-1,-1,-1,-1,3,-1, 3, 1},
(-3,-1,3,-3,3,1,-1,-1,-1,1,1,-3}, {1,3,-1,-1,-1,1,-1, 1, -3, 3, 1,
3y, {-1,1,-1,3,1,-1,1,-3,-1,3,3,3}, {1,3,3,1,3,-3,-1,3, 1, 3, -1,
-3}, {3,-3,-1,-3,-3,3,3,-3,1,-1,3,1}, {~1,1,-3,-1,1,3, 1, 1, -1, 3, -1,
3%, {1,1,-3,-3,3,-1,-1, 1, 1, -1, 1, -1}, {~1,-1,~1,3,3,-3,3, -3, -1, 3,
—1, -3}, {1,1,-1,-1,-3,1,3,3,-3,-3, 1, -3}, {3, 1, -1, -3, -1, 1, 1, -3,
-3,-3,-3,3},{-3,3,1,-3,-1,1,3,3,1,3, 1,3}, {~1,3,3,1,1,1,-3, -1, 1,
1,-1,3),va{-1,1,3,1,-3,3,-1,1, 1,-1,-1, -3}, {1, 1, 1,3,-3,3, 1, 1, -3,
1,1,-3}.

Ngoai ra, dya trén phuong phap xtr Iy tin hiéu da trén chudi theo phuong 4n
thyre hién sang ché, ddi véi chudi ) lien quan dén chudi 4 gdm 12 phén

tr va dugce xac dinh in S101, chudi {5} bao gém cac phéntfr S» ¢6 thé 1a chudi
trong tip hop chudi thir tu hodc chudi twrong duong ctia chudi trong tap hop chudi
ther tur. Tt ca cac PAPR cia cac chudi trong tip hop chudi thit tu nhé hon 3dB,
va gid tri trong quan gitra dich chuyén tuin hoan bt ky ctia chudi bét ky trong
tap hop chudi thi tur va dich chuyén tudn hoan bat ky cta chudi khac nhé hon
0,6875. ’

Theo trién khai cu thé, mot cach tiy chon, cac chudi trong tap hop chudi thi
tu bao gdm:

{-3,3,3,1,-1,-3,1,-3,-1,1,1,3},{-3,1,3,-1,3,1,-1,-1,-1, -1, 1,
1}, {3,1,3,1,3,1,3,-3,-1,-3,3, 1}, {1,3,1,-1,1,-1,-3,-1, 1, -1, 1, 3},
{3,-1,3,-1,-1,-1,-1,3,3,-1,-1,3}, {-3,1,3, 1,3, -3, -3, -3, 3, -1, =3,
3}, {-1,-3,3,-1,-3,-3,-3,-1,1,-1, 1, -3}, {-1,3,-1,-1,-1, 3, -1, 3, 3,
-1,-1,-1},{1,-3,1,1,-3,-3,-3,-3,1,-3,-3, -3}, {-1, 1,3, -3, 1, -1, 1,
-1,-1,-3,1,-1},{1,3,3,-3,1,3,1,3,3,1,-1,-3}, {3,-3,3,-3,3,-1, 1, 3,
-3,3,1,-1},{1,-1,-3,3,-3,-1,1,-3,3,-3,3, -3}, {3,-1,-3,3,-3,-1, 3,
3,3,-3,-1,-3}, {1,3,1,-1,3,-1,-1,-3,3,-3, -1, -1}, {~1,-3,3, -3, 1,
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-3,-3,-3,-1,1,3,1}, {~1,-1,-1,3,-3, -1, 3,3, -1,3, -1, -1}, {3, 3, -1,
-3,3,1,3,1,-3,1,-3,-1}, {1,-3,3,1,-1,-1,3,3,3,3, 1,3}, {3, -1, -3, 3,
-1,1,-1,3,-3,-1,-3, -3}, {1,3,-1,-1,1, -1, 1, 1, -3, 3, 3, 1}, {3, -1, -1,
-1,-3,-1,-3,1,1,-3,3,-3},va {3,3,-1,1,-1, 1, -3, -3, 1, -1, -3, -1}.

Ngoai ra, dwa trén phuong phap xit Iy tin hiéu dua trén chudi theo phuong 4n
thue hién sang ché, ddi vai chudi {} lien quan dén chudi 4} ma gdm 12

phan tir va dugc xac dinh trong S101, chudi ) pao gbm cac phan tir 5 ¢6
thé 1a chudi trong tap hop tham chiéu thir nam hozc chudi twong duong ctia chudi
trong tap hop tham chiéu thir nam. T4t ca cac PAPR cua céc chubi trong tap hop
tham chiéu thi nim nhé hon 2,63 dB, va gi4 tri twong quan gitta dich chuyén
tuan hoan bét ky cta chudi bit ky trong tap hop tham chiéu thi nam va dich
chuyén tudn hoan bét ky ctia chudi khac nhé hon 0,8.

Theo trién khai cu thé, mot cach tlly chon, chudis trong tip hop tham chiéu
thtr nim bao gdm:

{-3,3,3,1,-1,-3,1,-3,-1,1,1,3},{-3,1,3,-1,3,1,-1,-1,-1, -1, 1,
1}, {3,1,3,1,3,1,3,-3,-1,-3,3, 1}, {-3,3,1,3,1,-1, 1, 3, 1, 3, -3, 3}, {1,
3,1,-1,1,-1,-3,-1, 1, -1, 1, 3}, {3, -1, 3, -1, -1, -1, -1, 3, 3, -1, -1, 3},
{-1,3,3,-1,-1,3,-1,3,-1,-1,-1,-1}, {-~1, 1,3, -3, 3, 1, -1, =3, -1, -3,
-1,-3},{-3,1,3,1,3,-3,-3,-3,3,-1,-3,3}, {-1,-3,3,-1,-3,-3, -3, -1,
1,-1,1,-3}, {1,3,-3,-1,-3,3, 1, -1, -3, -1, -3, -1}, {3, -1, -1, 3, 3, 3, 3,
3,3,-1,3,-1}, {-1,3,-1,-1,-1,3,-1,3,3,-1,-1, -1}, {1,-3, 1, 1, -3, -3,
-3,-3,1,-3,-3,-3},{3,1,-3,1,3,1,-1,-1, 1, 3, 3, 3}, {1, -3, 1,-1,-3,1,
3,-3,3,3,3,-3},{3,1,1,-1,3,1,3,1,1,3,-3,-1},va {-3,1,-3,1,3,3, -1,
-1,-3,-3,-1,—1}.

Ngoai ra, dua trén phuong phap xi Iy tin hiéu dua trén chudi theo phuong 4n

thure hién sang ché, d6i vé6i chudi ) lien quan dén chudi ) ma gom 12

phén tir va duge x4c dinh & bude S101, tap hop chudi i) 1a tap hop cla cac
chudi dugc sir dung boi hé théng truyén thong.
Mot céch tuy chon, tap hop ) pao gbm chudi ) bao g0m céc phan tir

N

» ¢b thé 1a tap hop con trong tap hop chubi thir sau. T4t ca cic PAPR cia cic
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chudi trong tap hop chudi thir séu nhé hon 3,0dB, va gia tri tuong quan gitra dich
chuyén tudn hoan bt ky ctia chudi bét ky trong tap hop chudi thir séu va dich
chuyén tudn hoan bat ky ctia chudi khac nho hon 0,68.

Theo trién khai cu thé, mot cach ty chon, cac chudi trong tap hop chudi thir
sdu bao gdm:

{-3,-3,-3,-3,1,1,-3,-3,1,-3,1,-3},{1,-3,1,-3,1,1,-3, 3, 1, 1,
1,1},{-3,3,3,1,-1,-3,1,-3,-1, 1,1, 3}, {-3,1,3,-1,3, 1, -1, -1, -1, -1,
1,1},{3,1,3,1,3,1,3,-3,-1,-3,3,1}, {-3,3,1,3,1,-1, 1,3, 1, 3, =3, 3},
{-3,-1,-3,3,3,3,3,-1,-3,3,-3, -1}, {1, 3, 1, -1, 3,-1,3,3,1,-1, 1, 3},
{1,-1,1,-1,-1,1,3,3,-1,-1,-3, 1}, {1,3, 1,3, 3,1, -1, -1, 3, 3, =3, 1},
{-3,1,3,1,3,-3,-3,-3,3,-1,-3,3}, {~1,-3,3,-1,-3,-3,-3,-1,1,—-1, 1,
-3}, {-1,1,3,-3,1,-1,1,-1,-1,-3,1,-1}, {1,3,3,-3, 1,3, 1,3, 3, 1, -1,
-3}, {-1,-3,-3,-3,3,-1,1,-3,3,-1,1,3}, {3,3,3,-3,1,3,3,-3, [, -1, 3,
1}, {-3,-3,3,1,1,3,-1,1,1,3,-1,3}, {-3,1,-3,-1,-1, 1, -3, -1, -1, =3,
3,3}, {3,-1,-3,3,-3,-1,3,3,3,-3,-1,-3}, {1,3,1,-1,3,-1,-1, -3, 3, =3,
-1,-1},{-1,-1,-1,-1,3,1,-3,-3,1,1,-3, -1}, {3, 3,-1,1,-1, 1, 3, 1,
-1,1,-1,-3},{-3,1,1,-3,-1,3,-3,3,-1, 1, 1, 1}, {1,-3, 1, -1, -1, 1, =1,
-1,-3,-3,1,1}, {-1,-1,-1,3,-3,-1,-3,3,-1,3, -1, -1}, {1, 3, -1, -1, 1,
-1,1,1,-3,3,3,1},{3,1,3,-1,-1,1,-1,1,-1,-1,3,1}, {1,-3,-1,-3, 1, 1,
-3,-3,3,-3,-3,1},{3,-1,-1,-1,-3,-1,-3, 1, 1,-3,3,-3},va {3,3, -1, 1,
-1,1,-3,-3,1,—-1,-3,-1}.

Mot cach tiy chon, tdp hop %) ma bao gbm chudi %) bao gdm cac phin
tr % c6 thé 1a tip hop con trong tap hop chudi thir bay. T4t ca cac PAPR clia
cac chudi trong tap hop chudi thir by nho hon 2,65dB, va gia tri tuong quan
giffa dich chuyén tuan hoan bat ky ciia chudi bét ky trong tap hop chudi thi bay
va dich chuyén tudn hoan bét ky ctia chudi khac nhd hon 0,75,

Theo trién khai cu thé, mot cach tiy chon, chudis trong tap hop chudi thi bay
bao gbm:

{(-3,-3,-3,-3,1,1,-3,-3,1,-3,1,-3},{1,-3,1,-3,1,1,-3,-3, 1, 1,
1,1}, {-3,3,3,1,-1,-3,1,-3,-1,1, 1,3}, {-3,1,3,-1,3,1,-1, -1, -1, —1,
1,1},{3,1,3,1,3,1,3,-3,-1,-3,3, 1}, {-3,3,1,3,1,-1, 1,3, 1, 3, -3, 3},
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{1,3,1,-1,1,-1,-3,-1,1,-1, 1,3}, {3,-1,3,-1,-1,-1,-1, 3, 3, -1, -1, 3},
{(-3,1,3,-1,-3,1,-1,-3,-3,-3,-3, -1}, {1,-1,3,-1,3,-3,-1,-1, 1, 1,
-1,-1},{-3,-1,-3,3,3,3,3,-1,-3,3,-3,-1},{1,3,1,-1,3,-1,3,3, 1, -1,
1,3}, {3,3,3,-3,1,1,-3,3,1,3,-1,-3}, {-3,-3,-3,3,-1,-1,3, -3, -1, -3,
1,3}, {1,-1,-1,1,-1,1,-3,1,3,3,-1,-1}, {1,-1,1,-1,-1, 1, 3, 3, -1, -1,
-3,1},{3,-3,3,-1,-1,3,-3,-1,3,1,3,1}, {1,3,1,3,3,1,-1,-1,3,3, -3,
1}, {1,-1,-1,-1,3,1,1,3,1,-3,-1, 1}, {(-1,1,1,1,-3,-1,-1,-3,-1, 3, 1,
-1}, {-1,3,3,-1,-1,3,-1,3,-1,-1,-1, -1}, {~1, 1,3,-3,3, 1, -1, -3, -1,
-3,-1,-3},{-3,1,3,1,3,-3,-3,-3,3,-1,-3,3}, {~1, -3, 3, —l,A—3, -3,-3,
-1,1,-1,1,-3},{1,3,-3,-1,-3,3,1,-1,-3,-1,-3, -1}, {3, -1, -1, 3, 3, 3,
3,3,3,-1,3,-1}, {-1,3,-1,-1,-1,3,-1, 3,3, -1, -1, -1}, {1, -3, 1, 1, -3,
-3,-3,-3,1,-3,-3,-3}, {-1,-3,3,-1,3, 1,1, 1,3, -1, 1, 1}, {1, -3, 1, -1,
-3,1,3,-3,3,3,3,-3},va{-3,1,-3,1,3,3,-1,-1,-3, -3, -1, - 1}.

Mot cach tity chon, tp hop ) bao gbm chudi ) bao gbm cac phan tir
S» ¢6 thé 14 tap hop con trong tip hop chudi thir tim. T4t ca cic PAPR ctia cac
chudi trong tap hop chudi thtr tim nhd hon 3,0dB, va gia tri twong quan gifta
dich chuyén tuan hoan bét ky ctia chudi bét ky trong tdp hop chudi thi tim va
dich chuyén tuin hoan bét ky ctia chudi khac nhé hon 0,75.

Theo trién khai cu thé, mét cach tity chon, cac chudi trong tap hop chudi thi
t4m bao gdm:

{(-3,-3,-3,-3,1,1,-3,-3,1,-3, 1,3}, {1,-3,1,-3,1, 1,3, -3, 1, 1,
1,1},{-3,3,3,1,-1,-3,1,-3,-1,1, 1,3}, {-3,1,3,-1,3,1,-1, -1, -1, -1,
1,1}, {3,1,3,1,3,1,3,-3,-1,-3,3,1},{-3,3,1,3,1,-1, 1,3, 1, 3, -3, 3},
{1,3,1,-1,1,-1,-3,-1,1,-1, 1,3}, {3,-1,3,-1,-1,—-1,-1, 3,3, -1, -1, 3},
{-3,1,3,-1,-3,1,-1,-3,-3,-3,-3,-1}, {1,-1,3,-1,3,-3,-1,-1, 1, 1,
-1,-1},{-3,-1,-3,3,3,3,3,-1,-3,3,-3,-1}, {1,3,1,-1,3,-1,3,3, 1, -1,
1,3},43,3,3,-3,1,1,-3,3,1,3,-1,-3}, {-3,-3,-3,3,-1,—-1,3, -3, -1, 3,
1,3}, {1,-1,-1,1,-1,1,-3,1,3,3,-1,-1}, {1,-1,1,-1,-1, 1, 3,3, -1, -1,
-3,1},{-3,-3,3,-1,-1,3,-3,-1,3, 1,3, 1}, {1,3,1,3,3,1,-1, -1, 3, 3, -3,
1}, {1,-1,-1,-1,3,1,1,3,1,-3,-1,1}, {~1,1,1,1,-3,-1,-1,-3,-1,3, 1,
-1}, {-1,3,3,-1,-1,3,-1,3,-1,-1,-1,-1}, {~1, 1,3, 3,3, 1, -1, -3, -1,
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-3,-1,-3},{-3,1,3,1,3,-3,-3,-3,3,-1,-3, 3}, {~1,-3,3,-1,-3, -3, 3,
-1,1,-1,1,-3}, {1,3,-3,-1,-3,3,1,-1,-3,-1,-3, -1}, {3, -1, -1,3, 3, 3,
3,3,3,-1,3,-1}, {-1,3,-1,-1,-1,3,-1,3,3, -1, -1, -1}, {1, -3, 1, 1, -3,
-3,-3,-3,1,-3,-3,-3}, {-1,-3,3,-1,3,1,1,1,-3,-1, 1,1}, {1, -3, 1, -1,
-3,1,3,-3,3,3,3,-3},{-3,1,-3,1,3,3,-1,-1,-3,-3,-1,-1}, {3,3, 3, 3,
1,3,3,-3,1,-1,-3, 1}, {-3,1,-3,-1,-1, 1, -3, -1, -1, -3, 3, 3}, {3, -1,
-3,-1,-3,3,-3,-1,1,-1,-3,3}, {3, -3,-1,1,-1,-3,3, -3, -1, -3, -1, -3},
{3,-1,-3,3,-3,-1,3,3,3,-3,-1,-3}, {1,3,1,-1,3,-1,-1,-3,3, -3, -1,
-1}, {-1,-1,-1,1,3,-1,1,-1,3,-1,-3,3}, {3,3,3,1,-1,-1,3, 1,3, 1, 3,
-3}, {3,-1,-3,-1,1,3,-3,-1,-3,-3,-3,3}, {1,3,-1,-3,-1,-3, 1, -3, -3,
1,—-1,-1},{-1,-3,1,3,1,3,-1,3,3,-1, 1, 1}, {-1,-1,1,1,-1, 1, -1, -1, 3,
-3,3,-1},{1,3,3,-3,3,3,-3,3,1,1,-1,-3}, {3,3,3,-3,-3,-3,1,3,3, -1,
1,3}, {(3,-1,1,1,3,-3,3,3,-3,3,3, 1}, {1,-3,3, 1, 1, -3, -1, -3, -1, -3,
-3,-1}5, {-1,3,3,1,-1, 1,3, -1, -1, 1, -1, 1}, {~1, 1, -3, -1, -1, -3, L, L, 1,
3,—-1,-3},{-3,-1,-3,3,-1,1,-1,3,-3,-1,-3, -3}, {-1,3,3,3,-3,1, 1, 3,
-1,3,3, 1}, {-1,1,-3,-3, 3, 3,3, 1, -3, 3, -3, -3}, {1, -3, -1, -3, -3, -3,
-1,3,1,-3,-3,-1}, {-3,1,-1,1,1,1,-1,3,-3, 1,1, -1}, {3, 1, -3, -3, -1,
-1,-3,1,-3,-1,-3,-3},{3,1,3,1,-1,1,3,1,3,-3,-1,-3}, {3, 1, 3, -1, -1,
1,-1,1,-1,-1,3,1},{3,1,3,3,-1,1,-1,1,-1, 3,3, 1}, {3, 3, -1, 1, -1, 1,
-3,-3,1,-1,-3,-1}, {-1,-3,-3,-1,1,-1,1,3,-1,-3, 1, 3}, {3, 1, -1, 1,
-3,-1,3,3,1,-3,-3,-1}, {-3,1,3,1,-3,3,-1,-1, 1, -3, -3, 3}, {3, 1, 3,
1,1,3,1,-3,3,-1,-1, -3}, va {1,-1,-1,3,-3, -3, 1,-1,3, 1, 3, -1}.

Dua trén phuong phap xir ly tin hiéu dya trén chudi theo phuong 4n thyuc hién

sang ché, chudi trong dwong trong cac tap hop chudi lién quan néu trén c6 thé
dwoc biéu dién 1a {9} Phin tr % trong chudi tuong duong {9} thoa man
g, =S, +u, (mod8)

Theo trién khai cu thé, mot cach tiry chon, céc chudi ™} bao gdm cac phan

tr “ bao gdm:
(1,1, 1,1,1, 1,1, 1,1, 1,1, 1}, {1,3,5,7,1,3,5,7,1,3,5, 7}, {1, 7, 5, 3,
1,7,5,3,1,7,5,3},{1,5,1,5,1,5,1,5, 1,5, 1, 5}, {3, 1,‘_7, 5,3,1,7,5,3, 1,
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7,5}3,{3,3,3,3,3,3,3,3,3,3,3,3},{3,5,7,1,3,5,7,1,3,5, 7, 1}, {3, 7, 3,
7,3,7,3,7,3,7,3,7},{5,1,5,1,5,1,5,1,5, 1,5, 1}, {5,3,1,7,5,3, 1, 7, 5,
3,1,7},4{5,5,5,5,5,5,5,5,5,5,5,5},{5,7,1,3,5,7,1,3,5,7, 1,3}, {7, 1,
3,5,7,1,3,5,7,1,3,5},{7,3,7,3,7,3,7,3,7,3,7,3},{7,5,3,1,7,5,3, 1,
7,5,3,1},va{7,7,7,7,7,7,7,7,7,7,7, 7}.

Theo phuong phép xit 1y tin hiéu dua trén chudi theo phuong 4n thuc hién
sang ché, chudi thoa man yéu ciu bang cach giri tin hidu bing cach sir dung
PUCCH duoc xac dinh. Chudi nay 1a chudi ) bao gdm 12 phén tir, /+ 1a
phﬁn ttr trong chudi ) , va chudi dugc xac dinh ) 12 chudi théa man didu
kién dinh trude. Sau d6, 12 phén tir trong chudi A l4n luot duge 4nh xa dén
12 kénh mang phu, dé tao tin hidu thir nhét, va tin hiéu thir nhat dugc giri. Bing
cach str dung chudi duoc xac dinh, khi tin hidu nay dugc giri bang cach sir dung
PUCCH, tuong quan thip giita cac chudi c6 thé duoc duy tri, va gia tri PAPR
trrong dbi nhé va gia tri CM tuong d6i nhé c6 thé duoc duy tri. Do viy, yéu ciu
vé méi truong tng dung truyén théng trong d6 tin hidu nay duoc giri bang cach

stt dung PUCCH dugc thda man.

Dua trén phuong phép x1r Iy tin hiéu dwa trén chudi theo phuong 4n thuc hién

sang ché, phuong 4n thuc hién sang ché con boc 16 thiét bi truyén thong va hé
thdng truyén thong ma thyuc hién phuong phap xir Iy tin hiéu dua trén chudi.
Nhu duoc thé hién trén Fig.6, Fig.6 13 so db cAu tric cta thiét bi truyén thong
600 theo phuong 4n thuc hién sang ché. Thiét bi truyén thong 600 bao gdm khéi
xtr Iy 601 va khéi gtri 602.
Khéi xir 1y 601 dugc tao c4u hinh dé: x4c dinh chudi A bao gf”)m 12 phén
ta, trong 46 5 1a phén tir trong chudi 4 , chudi I/} 1a chudi thoa man didu

kién dinh trudc; va lan luot 4nh xa 12 phén tlr trong chudi i) dén 12 kénh
mang phu, dé tao tin hiéu thir nhét.

Déi véi didu kién dinh trude lién quan dén khéi xir Iy 601, tham khao diéu
kién dinh trude dugce boc 16 trong phuong phap xtr Iy tin hiéu dwa trén chudi
duoge boc 16 trong phuong an thure hién néu trén cta sang ché. Cac diéu kién.dinh
trude 14 nhat quan, va cac chi tiét khong duge mo ta lai & day.
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Khéi giri 602 duoc tao cAu hinh dé giri tin hiéu thir nhét.

Déi v6i hoat dong tuong Gng lién quan dén thiét bi truyén thong theo phuong
4n thyuc hién sang ché, tham khao hoat dong twong tmg dugc thuc hién boi thiét
bi d4u cubi trén Fig.1 theo phuong 4n thuc hién néu trén cla sdng ché. Cac chi
tiét khong duge mé ta lai & day.

» Dua vao phuong phap xir Iy tin hiéu dua trén chudi theo phwong én thuc hién
sang ché, Theo cach khac, thiét bi truyén thong theo phuong 4n thuc hién séng
ché ¢6 thé dugc trién khai ngay bing cach sir dung bd nhé duoc thuc thi boi phan
ctrng, hoac bo nhé duge thuc thi bsi bd xir ly, hodc béng cach st dung td hop
cua no.

Nhu duge thé hién trén Fig.7, thiét bi truyén thong 700 bao gém b xtt Iy 701
va bd nhd 702. Mbt cach tiry chon, thiét bi d4u cudi 700 con bao gdm giao dién
mang 703.

B xtt Iy 701 duoc ghép ndi véi bd nhd 702 bang cach sir dung dudng truyén.
Bo xir Iy 701 duoc ghép nbi véi giao dién mang 703 bang cach st dung dudng
truyén.

Bo xir ly 701 c6 thé cu thé 13 khéi xir Iy trung tAm (central processing unit,
CPU), bo x1r Iy mang (network processor, NP), mach tich hgp tmg dung cu thé
(application-specific integrated circuit, ASIC), hodc thiét bi 16gic 1ap trinh dugc
(programmable logic device, PLD). PLD c¢6 thé 1a PLD phitc (complex
programmable logical device, CPLD), mang cdng dang truong 1ap trinh dugc
(field-programmable gate array, FPGA), hodc 16gic méang chung (generic array
logic, GAL).

B6 nhé 702 c6 thé cu thé 12 bo nhé nodi dung dugc danh dia chi (content-
addressable memory, CAM) hodc RAM. CAM c6 thé 1a CAM tam phan (ternary
CAM, TCAM).

Giao dién mang 703 c6 thé 14 giao dién hitu tuyén, ching han, giao dién dir
liéu phén tan soi (fiber distributed data interface, FDDI) hodc giao dién Ethernet.

Theo céch khac, bd nhé 702 ¢6 thé duge tich hop vao bd xir Iy 701. Néu bd
nhG 702 va bd xr Iy 701 1a céc thanh phﬁn doc 1ap va6i nhau, bd nhé 702 duge
két nbi v6i bo xtt Iy 701. Chéng han, truyén thong gitra bd nhé 702 va bo xir ly
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701 c6 thé dugc thuc hién bing cach sir dung dudng truyén. Truyén thong gitta
giao dién mang 703 va bo xtt ly 701 ¢6 thé dugc thuc hién bang cach sir dung
dudng truyén. Theo cach khac, giao dién mang 703 ¢6 thé duoc két ndi truc tiép
vai b xur ly 701.

B¢ nhé 702 duge tao ciu hinh d luu trit hé didu hanh, ma, hodc lénh @ xir
ly tin hiéu dua trén chudi. Mot céach tiy chon, bd nhg 702 bao gbm hé diéu hanh
va chuong trinh tmg dung va dugc tao cAu hinh dé luu trit hé diéu hanh, ma, hodc
1énh @ xit 1y tin hidu dwa trén chudi.

Khi bd xir Iy 701 hodc thiét bi phan cimg cin thuc hién hoat dong lién quan
dén xir ly tin hiéu dua trén chudi, bd xir 1y 701 hoic thiét bi phé‘m cliing co thé
con goi va thl_IC thi hé diéu hanh, ma, hoic 1énh dugc luu trix trong bd nhé 702,
dé hoan thanh qua trinh xir Iy tin hidu dwa trén chudi duge thuc hién béi thiét bi
dau cubi trén Fig.1 dén Fig.6. Di véi qua trinh cu thé, tham khao phan tuong
tng theo phuong 4n thuc hién néu trén ctia sang ché. Cac chi tiét khong duge mo
ta lai ¢ day.

C6 thé hidu rang Fig.7 chi thé hién thiét ké don gian ctia thiét bi truyén thong.
Trong tmg dung thuec, thiét bi truyén thong c6 thé bao gdm sb lugng bat ky clia
cac giao dién, bdxfr ly, bo nh¢, va tuong tu. T4t ca cac thiét bi truyén thong ma
c6 thé trién khai phuong 4n thuc hién sang ché nim trong pham vi bao hd ciia
phuong 4n thuc hién sang ché.

Nhu dugc thé hién trén Fig.8, Fig.8 1a so d cAu tric ctia thiét bi truyén thong
800 theo phwong 4n thuc hién sang ché. Thiét bi truyén thong 800 bao g6m khéi
nhan 801 va khdi xur 1y 802.

Khdi nhan 801 duoc tao ciu hinh d nhan tin hiéu thar nhit duge mang trén
12 kénh mang phu, va thu duge 12 phén tir trong chudi . Tin hiéu thir nhét
duoc tao bang cach l4n luot 4nh xa 12 phé‘m tr dén 12 kénh mang phu dua trén
chudi ) bao gbm 12 phén ti, 51a phéan tir trong chudi 4 , va chudi A
14 chudi théa man diéu kién dinh trude.

Dbi véi didu kién dinh truée lién quan dén khdi nhan 801, tham khao didu
kién dinh truée duoc boc 16 trong phuong phap xir Iy tin hiéu dua trén chudi
dugc boc 10 trong phuong an thuce hién néu trén cua sang ché. Cac didu kién dinh
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trude 1a nhat quén, va cac chi tiét khong dugc mo ta lai & day.

Khéi xtr 1y 802 dugc tao cAu hinh @& xir Iy tin hiéu thi nhét dua trén 12 phan

tr trong chudi 1,

D6i vai hoat dong trong tmg lién quan dén thiét bi truyén thong theo phuong
an thuc hién sang ché, tham khao hoat dong turong ung dugc thuc hién bsi thiét
bi mang trén Fig.1 theo phuong 4n thyc hién néu trén cua sang ché. Cac chi tiét
khong duge mo ta lai & day.

Dua vao phuong phép xtt 1y tin hiéu dua trén chudi theo phuong 4n thyc hién
sang ché, Theo cach khéc, thiét bi truyén thong theo phwong 4n thuc hién séng
ché ¢6 thé dugc trién khai ngay bang cach sir dung bd nhd duoc thuc thi boi phan
ctng, hodc bd nhd duge thyce thi boi bd xtr ly, hodc béng cach st dung td hop
cua no.

Nhu dugc thé hién trén Fig.9, thiét bi truyén thong 900 bao gdm bo xtr Iy 901
va bd nhd 902. Mot cach tiry chon, thiét bi truyén théng 900 con bao gdm giao
dién mang 903.

Bo xtr Iy 901 dugc ghép nbi v6i bd nhd 902 bing cach sir dung dudng truyén.
Bo xir Iy 901 duoc ghép ndi v6i giao dién mang 903 béng cach st dung dudong
truyén.

Bo xtt Iy 901 ¢6 thé cu thé 1a CPU, NP, ASIC, hoic PLD. PLD c6 thé 1a CPLD,
FPGA, hoidc GAL.

B nh¢ 902 ¢6 thé cu thé 1a CAM hogc RAM. CAM c6 thé 1a TCAM.

Giao di¢n mang 903 co thé 1a giao dién hitu tuyén, chéng han, FDDI hoic
giao dién Ethernet.

Theo cach khéc, bd nhd 902 ¢6 thé dugc tich hop vao bo xir Iy 901. Néu bd
nh& 902 va b xir Iy 901 14 céc thanh phén ddc 1ap v6i nhau, bd nhé 902 duge
két ndi véi bo xir Iy 901. Chéng han, truyén thong gitta bd nhé 902 va bd xi Iy
901 ¢6 thé dugc thue hién bing cach st dung dudng truyén. Truyén thong gitra
giao dién mang 903 va bd xur ly 901 co thé dugc thuc hién bang cach sir dung
dudng truyén. Theo cach khac, giao dién mang 903 cé thé dugc két ndi truc tiép
véi b xtr 1y 901.

B nhé 902 duge tao cu hinh dé luu trit hé didu hanh, ma, hoic 1énh dé xir
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ly tin hiéu dwa trén chudi. Mot cach tity chon, bd nhé 902 bao gém hé diéu hanh
va chuong trinh tmg dung va duogc tao cAu hinh dé luu trit hé diéu hanh, ma, hoic
1énh @€ xi Iy tin hiéu dua trén chudi. |

Khi bg xir Iy 901 hoic thiét bi phan cting can thyc hién hoat dng lién quan
dén xir Iy tin hiéu dua trén chudi, bd xir Iy 901 hodc thiét bi phan cimg c6 thé goi
va thue thi hé didu hanh, ma, hodc lénh dugc lru trit trong bd nhé 902, dé hoan
thanh qua trinh xir 1y tin hiéu dva trén chudi dugc thuc hién béi thiét bi mang
trén Fig.1 dén Fig.5. Pbi v6i qua trinh cu thé, tham khao phan twong tmg theo
phuong 4n thuc hién néu trén cta sang ché. Cac chi tiét khong duoc mo ta lai &
day.

C6 thé hiu ring Fig.9 chi thé hién thiét ké don gian héa cua thiét bi truyén
thong. Trong ting dung thuc, thiét bi truyén théng c¢6 thé bao gdm sb lugng giao
dién, bd xit Iy, bd nhd, va tuong tur bat ky. Tt c4 cac thiét bi truyén thong c6 thé
trién khai phuong 4n thyc hién sang ché nim trong pham vi bdo hd ctia phuong
4n thuc hién sang ché.

Fig.10 1a hé thdng truyén théng 1000 duge boc 16 trong phwong an thuc hién
sang ché. Hé théng truyén thong 1000 bao gdm thiét bi truyén thong thir nhat
1001 va thiét bi truyén thong th hai 1002. Thiét bi truyén thong tht nhét 1001
1a thiét bi & phia b truyén, va thiét bi truyén thong thir hai 1002 1 thiét bi & phia
bd nhén.

Thiét bj truyén thong thir nhit 1001 duge tao cdu hinh dé: x4c dinh chudi
7} bao gbm 12 phén tir; 14n luot 4nh xa 12 phén tir trong chudi /) dén 12
kénh mang phu, dé tao tin hiéu tht nhit; va gui tin hiéu tha nhét dén thiét bi
truyén thong thi hai 1002.

Thiét bi truyén thong thir hai 1002 duogc tao cdu hinh dé: nhan tin hiéu thi
nhét trén 12 kénh mang phu ma duoc giri bang thiét bi truyén thong tht nhét, thu

duoc 12 phén tir trong chudi A , va xir ly tin hiéu thi nhat dua trén 12 phan tir

trong chudi i,
Trong hé théng truyén théng néu trén theo phuong 4n thuc hién sang ché, sb

luong thiét bi truyén thong thir nhit 1001 va sb luong thiét bi truyén thong thu
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hai 1002 khong bi gi6i han. Thiét bi truyén thong tha nhit 1001 c6 thé cu thé 1a
cac thiét bi truyén théng duogc boc 16 trong Fig.6 va Fig.7. Mot cach tiy chon,
thiét bi truyén thong thir nhit 1001 ¢6 thé duoc tao ciu hinh dé thuc hién cac
hoat dong trong Gng duge thue hién boi cac thiét bi ddu cubi lién quan dén Fig.1
dén Fig.5 trén c4c phuong 4n thuc hién sang ché. Thiét bi truyén thong thir hai

1002 ¢6 thé cu thé 1 cac thiét bi truyén thong dugc boc 16 troﬁg Fig.8 va Fig.9.

49/70

Mot cach tity chon, thiét bj truyén thong thtr hai 1002 ¢6 thé dugc tao cu hinh -

dé thuc hién céc hoat dong twong tmg dugc thuc hién bsi cac thiét bi mang lién
quén dén Fig.1 dén Fig.5 theo cac phuong an thuc hién sang ché. Pdi véi qua
trinh va nguyén ly thuc thi cu thé, tham khéo m6 ta néu trén. Céc chi tiét khong
dugc mo ta lai ¢ day.

Nhitng ngudi c6 hiéu biét trung binh trong linh vire nén hiéu ring & mét hosc
nhiéu vi du néu trén, céc chirc nang dugc mo ta theo sang ché c6 thé dugc trién
khai bang phan cimg, phdn mém, firmware, hoic t6 hop bat ky ctia n6. Khi duge
trién khai béi phin mém, cdc chirc nang néu trén c6 thé dugc luu trix trong vat
may tinh doc dugc hodc dugce truyén dudi dang mét hodc nhiéu 1énh hodc ma
trong vat may tinh doc dugc. Vit may tinh doc dugc bao gé)m vat luu trir may
tinh va cac phuong tién truyén thong, trong dé phuong tién fruyén thong bao
g6m phuong tién bat ky khién chuong trinh may tinh c6 thé dugc truyén tir mot
diém sang diém khac. Vat luu trir c6 thé 1a phuong tién kha dung bit ky ma may
tinh da ndng hodc chuyén dung truy nhap dugc. |

Céc phuong 4an thuc hién sang ché déu duge mo ta ting dan, d6i véi cac phin
gidng nhau hogc tuwong tu theo cac phuong 4n thuc hién, tham khao cac phuong
an thuc hién nay, va mdi phuong 4n thuc hién tip trung vao su khéc biét véi cac
phuong an thuc hién khéc. Dac biét 1a, thiét bi va hé théng theo cac phuong an
thure hién vé co ban gidng nhu phuong phap theo cac phuong 4n thuc hién, va
do vay duge md ta vin tit; dbi voi cac phan lién quan, tham khao cac phin mo
ta ban phan & phuong phap phuong 4n thyc hién.

Cubi ciing, luu ¥ ring cic phuong an thuc hién néu trén chi 1a cac vi du nhim
md ta cac giai phap k¥ thuét clia sang ché thay vi gidi han sang ché. Mic du sang

ché va cac vu diém cua sang ché dugc md ta chi ti€t dua vao cac phuong én thuc
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hién néu trén, nhitng ngudi c6 hidu biét trung binh trong linh vuc nén hiéu ring
ho van c6 thé thyc hién cac cai bién véi cac giai phap k§ thuat duoc mb ta theo
cac phuong 4n thuc hién néu trén hodc thuc hién cac thay thé twong duong véi
mdt sd du hidu k¥ thudt cia n6, ma khdng xa r&i pham vi cia céc diém yéu cau

bao hd cia séng che.
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YEU CAUBAO HOQ

1. Phuong phép xt ly tin hiéu dya trén chudi, trong d6 phwong phap xtr Iy tin
hiéu bao gdm cac buéc:

x4c dinh chudi {7} gém 12 phan t, trong d6 7 1a phén tir trong chudi
{£,}, f, thbamin f,=4-x, -exp(27-j-a-n), 0<n<1l,nla sb nguyén, 4 13 sb
phtic khéc 0, a 14 s6 thyc, x, =u-exp(z-j-s,/4), u 12 s6 phirc khac 0, s 14 phin
tir trong chudi {s,} gdm 12 phan t&, va chudi {s,} 1a mot trong cac chudi sau:
{-1,-3,3,-1,-3,-3,-3, -1, 1, -1, 1, -3}, {-1,1,3,-3,1,-1,1,-1, -1, -3,
1, -1}, {*3, -1, 3, —3., -3,-1,-3,1,-1,-3,3,3}, {-3,-3,3,-3,-1,3, 3, 3,
-1,-3,1,-3}, {-3,-1,-1,-3,-3,-1,-3,3, 1, 3, -1, =3}, {3, -1, -3, 3, -3,
-1,3,3,3,-3,-1,-3}, {-3,-1,3,1,-3,-1,-3,3, 1, 3, 3, 1}, va{l,-1,3, -1,
~1,-1,-3,-1,1,1,1,-3}; |

tao dua trén chudi {r,}, tin hiéu thtr nhit duoc anh xa dén 12 kénh mang
phy; va

giri tin hiéu thir nhét.
2. Phuong phép xir Iy tin hiéu theo diém 1, trong do:

12 phén tir trong chudi {£,} 1an lugt dugc 4nh xa dén 12 kénh mang phu
lién tiép; hoidc

12 phén tir trong chudi {£.} 1an lugt dugc 4nh xa dén 12 kénh mang phu
khong lién tiép va cach déu nhau.
3. Phuong phép Xt ly tin hiéu theo diém 1 hodc 2, trong do:

tin hiu thtr nhét 13 tin hiéu tham chiéu; hogc

tin hiéu thir nhit mang thong tin diéu khién duong lén.
4. Phuong phép xtr 1y tin hiéu theo diém bét ky trong sb cac diémtir 1 dén 3,
trong do

A bang 1; hodc

A 1a bién do; hodc

A 1a ky hiéu diu bién.
5. Phuong phép xt Iy tin hiéu dva trén chudi, trong d6 phuong phap xir Iy tin

hiéu bao gdm céc budc:
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x4c dinh chudi {f,} gém 12 phan &, trong d6 s 14 phan tir trong chudi
{£.}, 7, thbamédn f,=4-x, -exp(27-j-a-n), 0<n<1l,nla s6 nguyén, 4 13 s
phitre khéc 0, a 14 sb thuc, =, =u-exp(z-j-s,/4), ula s6 phirc khéc 0, s, 12 phan
t& trong chubi {s,} gdm 12 phén tt, chubi {s,} thudc tip hop chudi thtr hai
hodc tap hop chudi thir ba, tp hop chudi thir hai bao gém cac chudi sau: {~1,
-3,3,-1,-3,-3,-3,-1,1,-1,1,-3},va{-1,1,3,-3,1,-1, 1,-1, -1, -3, 1,
—1}, vatép hop chubi thir ba bao gE‘)m cac chudi sau: {—3,-1,3,-3,-3,-1, -3,
1,-1,-3,3,3}, {-3,-3,3,-3,-1,3,3,3,-1,-3, 1, -3}, {-3, -1, -1, -3, -3,
-1,-3,3,1,3,-1, —3}; {3,-1,-3,3,-3,-1,3,3,3,-3,-1,-3}, {-3,-1,3, 1,
-3,-1,-3,3,1,3,3, 1},va{1,-1,3,-1,-1,-1,-3,-1, 1, 1, 1, —3};

tao dya trén chudi {f,}, tin hiéu thir nhit dugc anh xa dén 12 kénh mang
phu; va

giri tin hidu thir nhét.
6. Phuong phap xtr Iy tin hiéu theo diém 3, trong d6:

12 phén ttr trong chudi {£.) 14n luot duge anh xa dén 12 kénh mang phu
lién tiép; hodc

12 phén tir trong chubi { £} lan lugt duge anh xa dén 12 kénh mang phu
khéng lién tiép va cach déu nhau.
7. Phuong phép xir Iy tin hiéu theo diém 5 hoic 6, trong do:

tin hiéu tha nhét 1a tin hiéu tham chiéu; hoic

tin hiéu thir nhit mang théhg tin diéu khién duong Ién.

8. Phuong phép xir ly tin hiéu theo diém bét ky trong sb cac diém tir 5 dén 7,

trong do6:

A bang 1; hodc

A 1a bién do; hodc

A 1a ky hiéu diéu bién.
9. Phuong phap xit Iy tin hiéu dua trén chudi, trong d6 phuong phép x 1y tin
hiéu bao gdm céc budc:

xé4c dinh chudi { A gbm 12 phan tir, trong d6 7, 1a phan tir trong chudi

{£,}, 7, théoa man f, =A4-x,-exp(2z-j-a-n), 0<n<1l, nla sb6 nguyén, 4 1a sb
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phtic khéc 0, a 14 s6 thuc, x, =u-exp(z-j-g,/4), « 14 s6 phitc khac 0, g, 14 phan
tir trong chudi {g,)} gOm 12 phén tir, va g4, thdaman g, =s, +u, (mods);

tao dua trén chudi {£.}, tin hi€u thu nhét dugc anh xa dén 12 kénh mang
phu; va

giri tin hiéu thir nhét; trong do:

chudi {s,} gémcacphdnti s, 1a{-1,-3,3,1,1,3,3,-3,3,-3,1,3},va
chudi {s,} gdm cécphdntir , 13{1,3,5,7,1,3,5,7,1,3,5,7}; hoic

chudi {s,} gém cac ph?m tr s,‘, la{-1,3,-1,-3,1,3,-3,-3,-3, 1, 1,
~1},vachudi (v} gdmcacphintr , 1a{3,1,7,5,3,1,7,5,3,1,7,5}; hodc

chudi {s,} gbmcécphant s, 1a{3,-1,-1,3,3,3,3,3,3,-1,3,~1},va
chudi {u} gbébmcacphanttr » 14{1,3,5,7,1,3,5,7,1,3,5,7}; hodc

chudi {s.,} gém cac ph:':fm te s, 12a{3,1,-3,1,3,1,-1,-1,1,3,3,3},va
chudi {u,} gé)m cac phﬁn td ,, 14{3,5,7,1,3,5,7,1,3,5,7, 1}; hodc

chudi {s,} gémcicphantt s, la{l,-3,-1,3,-1,-3,3,1,1,3,-3,-3},
va chudi {u,} gdmcacphantt , 1a{5,1,51,5,1,5,1,5,1,5,1}; hodc

chudi {5} gbm cacphinty s, 1a {1,-3,1,-1,-3,1,3,-3,3,3,3, -3},
va chudi {u,} gdm cac phan tir », 14{5,3,1,7,5,3,1,7,5,3,1,7}; hodc

chudi {s,} gdém cc phinti s, la{-1,-1,-1,-3,3,-1,-3,-1,3,-1,1,
3}, va chudi {u,} gém cac phé‘m‘a’r u, 14{7,5,3,1,7,5,3,1,7,5,3, 1}; hodc

chudi {s,} gdm cacphantt s, 1a {3,-3,-1,1,1,-3,3,3,-3,3,-3, 3},
va chudi {u,} gdm cacphantt «, 12 {3,7,3,7,3,7,3,7,3,7,3,7}; hoic

chudi {s,} gdm cacphant s, 1a{3,1,1,-1,3,1,-3,-1,1,3,1,3},va
chudi {u} gdm cacphintr . 1a{3,3,3,3,3,3,3,3,3,3,3,3}; hodc

chudi {s,} gbém cdcphintt s, la{-1,-3,-1,-3,-1,-1,-3,1,1,3,-3,
—1},vachudi {u} gdm cécphdntt , 14{7,7,7,7,7,7,7,7,7,7,7,7}.
10. Phuong phép xir Iy tin hiéu dua trén chudi, trong d6 phuong phap xtt ly tin
hiéu bao gbém céc budc:

nhén tin hiéu tha nhit dugc mang trén 12 kénh mang phu;
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xtr 1y tin hiéu thir nhét dua trén chudi {7} gbm 12 phan tt, trong d6 1,
1a phén tir trong chudi {f.}, 7, théaman f, =4-x,-exp(27-j-a-n), 0<n<1l,n
1a sé nguyén, 4 14 sé phirc khac 0, a 12 s6 thue, x, = u-exp(z-j-s,/4), ula s& phirc
khac 0, s 1a phan tir trong chudi {s.} gdm 12 phén tir, va chudi {s,} 1a mot
trong cac chudi sau: {—1, -3, 3,-1,-3,-3,-3,-1,1,-1, 1, -3}, {-1, 1, 3, =3,
1,-1,1,-1,-1,-3,1,-1}, {-3,-1,3,-3,-3,-1,-3,1,-1,-3, 3,3}, {3, -3,
3,-3,-1,3,3,3,-1,-3,1, -3}, {-3,-1,-1,-3,-3,-1,-3,3, 1, 3, -1, =3},
(3,-1,-3,3,-3,-1,3,3,3,-3,-1,-3}, {-3,-1,3,1,-3,-1,-3,3, 1,3, 3, 1},
va {1,-1,3,-1,-1,-1,-3,-1,1, 1, 1,-3}. |
11. Phuong phép xir Iy tin hiéu theo diém 10, trong do:

tin hiéu thtr nhit duoc mang trén 12 kénh mang phu lién tiép; hoic

tin hiéu thir nhit dugc mang trén 12 kénh mang phu khéng lién tiép va cach
déu nhau.

12. Phuong phép xtt Iy tin hiéu theo diém 10 hoic 11, trong dé:

tin hiéu thir nhét 1a tin hiéu tham chiéu; hogc

tin hiéu thir nhat mang thong tin diéu khién duong lén.

13. Phuong phép xt Iy tin hiéu theo diém bat ky trong s céc diém tir 10 dén
12, trong d6

A bang 1; hodc

A 13 bién do; hoac

A 1a ky hiéu diéu bién.

14. Phuong phap x1r 1y tin hiéu dwa trén chudi, trong d6 phuong phép xir Iy tin
hiéu bao gbém cac bude:

nhén tin hiéu thir nhat duogc mang trén 12 kénh mang phuy;

xtr Iy tin hiéu thir nhat dya trén chudi (£} gbm 12 phén tir, trong d6 1,
14 phén tir trong chudi {£.}, f, théamin f,=4-x, -exp(27-j-a-n), 0<n<1l,n
1a s6 nguyén, 4 1a sé phire khéc 0, a 14 sé thuc, x, = u-exp(z-j-s,/4), ula sé phre
khéc 0, s 1a phin tir trong chudi {s,} gdm 12 phan tir, chudi {5} thudc tap
hop chudi thir hai hozc tap hop chudi thir ba, tap hop chudi thir hai bao gdm cac
chudi sau: {-1,-3,3,-1,-3,-3,-3,-1,1,-1, 1, -3}, va {-1, 1, 3,-3,1,-1,
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1,—1,-1,-3, 1, —1}, va tap hop chudi thir ba bao gdm cac chubi sau: {3, —1,
3,-3,-3,-1,-3,1,-1,-3,3,3}, {-3,-3,3,-3,-1,3,3,3,-1,-3, 1,3}, {-3,
-1,-1,-3,-3,-1,-3,3,1,3,-1,-3}, {3,-1,-3,3,-3,-1,3,3,3,-3,-1, =3},
{-3,-1,3,1,-3,-1,-3,3,1,3,3,1},va {1,-1,3,-1,-1,-1,-3,-1, 1, 1, 1,
—3}.
15. Phuong phép xt 1y tin hidu theo diém 14, trong do:

tin hiéu thir nhét duoc mang trén 12 kénh mang phu lién tiép; hodc

tin hiéu thir nhat dugc mang trén 12 kénh mang phu khong lién tiép va cach
déu nhau.
16. Phuong phép xtr Iy tin hiéu theo diém 5 hoic 6, trong do:

tin hiéu thi nhét 13 tin hiéu tham chiéu; hogc

tin hiéu thir nhat mang thong tin diéu khién duong 1én.
17. Phuong phép x1t ly tin hi€u theo diéfn bét ky trong sb céc diém tir 14 dén 16,
trong do6:

A bang 1; hodc

A 1a bién do; hoac

A 1a ky hiéu diéu bién. |
18. Phuong phap xir 1y tin hiéu dua trén chudi, trong d6 phuong phap xt ly tin
hiéu bao gdm cac budc:

nhan tin hiéu thi nhit dugc mang trén 12 kénh mang phu;

xit Iy tin hiéu th@ nhét dya trén chudi {,} gém 12 phan tir, trong d6 7,
14 phéan tir trong chudi {f,}, 7, théamén f =4-x,-exp(27-j-a-n), 0<n<1l,n
1a sé nguyen, 4 la s6 phtc khac 0, a 14 s6 thue, x, =u-exp(z-j-q,/4), ula s6 phire
khac 0, g, 1a phan tir trong chubi {q,} gdm 12 phdn tir, vd ¢ thdéa man
g, =s, +u,(mod8); trong do:

chudi {s,} gébmcacphantir s, 1a{-1,-3,3,1,1,3,3,-3,3,-3,1,3},va
chudi {u,} gE‘)m cac phﬁn tr », 12a{1,3,5,7,1,3,5,7,1,3,5,7}; hoac

chudi {s,} gbém cac phan tt s, 1a {-1,3,-1,-3, 1,3, -3, -3, -3, 1, 1,
—1},vachudi {u} gdbmcicphintt », 14{3,1,7,5,3,1,7,5,3,1,7,5}; hoic
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chudi {s,} gdmcacphantr s, 1a{3,-1,-1,3,3,3,3,3,3,-1,3,-1}, va
chudi {u,} gém cac phéntfr €, 12{1,3,5,7,1,3,5,7,1,3,5,7}; hodc

chudi {s,} gdm cécphdntir s, 1a{3,1,-3,1,3,1,-1,-1,1,3,3,3},va
chudi {u,} gém cac phénu’r u, 1a{3,5,7,1,3,5,7,1,3,5,7,1}; hodc

chudi {s,} gdm cécphant s, 1a{1,-3,-1,3,-1,-3,3,1,1,3,-3, -3},
va chudi {u,} gém cac phﬁn‘a’r u, la{5,1,5,1,51,5,1,5,1,5, 1}; hodc

chudi {s,} gbm cdc phantt s, la {1,-3,1,-1,-3,1,3,-3,3,3,3, -3},
va chudi {u,} gém cac phﬁntﬁr u, 1la{5,3,1,7,5,3,1,7,5,3,1,7}; hoac

chudi {s,} gbém cdcphanti s, 1a {-1,-1,-1,-3,3,-1,-3,-1,3, -1, 1,
3}, vichudi {u,) gbm cacphdntt «, 13 {7,5,3,1,7,5,3,1,7,5,3,1}; hoic

chudi {s,} gdm cdcphantir s, 1a{3,-3,—-1,1,1,-3,3,3,-3,3,-3, 3},
va chudi {1} gdm ccphantir », 14 {3,7,3,7,3,7,3,7,3,7,3,7}; hoic

chudi {s,} gdémcacphanti s, 1a{3,1,1,-1,3,1,-3,-1,1,3, 1,3}, va
chudi {u,} gdm cicphantd «, 1a{3,3,3,3,3,3,3,3,3,3,3,3)}; hoic

chudi {s,} gbém cacphanti s, 1a {-1,-3,-1,-3,-1,-1,-3,1,1,3, -3,
—1},vachudi {u,} gém cacphintt «, 12{7,7,7,7,7,7,7,7,7,7,7,7}.
19. Thiét bi xtt ly tin hiéu dira trén chudi, trong d6 thiét bi xir Iy tin hiéu bao gbm:

khdi xtr ly, dugc tao cAu hinh dé x4c dinh chudi {£.} gém 12 phén tir, trong
o r la phﬁn td trong chudi {f.,}, £, thoa mdn f, =4-x, -exp(27-j-a-n),
0<n<ll,nlasd nguyén, 4 1a sb phic khéac 0, a 1a s6 thuec, x, =u-exp(z-j-s,[4),
u 14 s6 phtrc khac 0, s la phan tir trong chudi {s,} gbm 12 phan tr, va chudi
{s,} 1a mot trong cac chudi sau: {~1, -3, 3, -1, -3, -3, -3, -1, 1, -1, 1, =3},
{-1,1,3,-3,1,-1,1,-1,-1,-3, 1, -1}, {-3,-1,3, -3, -3, -1, -3, 1, -1, -3,
3,3}, {-3,-3,3,-3,-1,3,3,3,-1,-3, 1, -3}, {-3, -1, -1, -3, -3, -1, -3, 3,
1,3,-1,-3}, {3,-1,-3,3,-3,-1,3, 3,3, -3, -1, =3}, {-3, -1, 3, 1, -3, -1,
-3,3,1,3,3,1}, va{l,-1,3,-1,-1,-1,-3, -1, 1, 1, 1, =3}; trong d6

khéi xtr ly con dugce tao cAu hinh dé: tao, dua trén chudi {£,}, tin hiéu thu

nhit dugc anh xa dén 12 kénh mang phu; va
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khéi giri, dugc tao cAu hinh dé giri tin hiéu thir nhét.
20. Thiét bi xir Iy tin hiéu theo diém 19, trong do:

12 phén tr trong chudi {£.} 1an luot duoc anh xa dén 12 kénh mang phu
lién tiép; hodc

12 pha;in tir trong chudi {f,) Em lrot duoc anh xa dén 12 kénh mang phu
khong lién tiép va cach déu nhau.
21. Thiét bi xir Iy tin hiéu theo diém 19 hosc 20, trong do:

tin hiéu thir nhét 13 tin hiéu tham chiéu; hodc

tin hiéu thir nhit mang théng tin didu khién duong lén.
22. Thiét bi xtt Iy tin hiéu theo diém bat ky trong sb cac diém tir 19 dén 21, trong
do:

A bang 1; hodc

A 1a bi€n do; hoac

A 1 ky hiéu diéu bién.
23. Thiét bi xit Iy tin hiu dura trén chudi, trong d6 thiét bj xir 1y tin hiéu bao gdm:

khéi xtr ly, dugc tao cAu hinh dé: xac dinh chudi {f,} gdm 12 phan ti,
trong 46 £ 13 phan tir trong chudi {f,}, 7 théaman f, =4-x, exp(27-j-a-n),
0<n<ll,nlasd nguyén, 4 1a sb phtre khac 0, a 1a sb thuc, x,=u-exp(7-j-s,/4),
u 12 s6 phirc khéc 0, s, 1a phén tir trong chudi {s.} gdm 12 phan tir, chudi {s.}
thudc tap hop chudi thi hai hodc tap hop chudi thit ba, tip hop chudi th hai bao
gbm cac chudi sau: {-1,-3,3,-1,-3,-3,-3,-1,1,-1,1,-3},va {-1,1,3,-3,
1,-1,1,-1,-1,-3, 1, —1}, va tap hop chudi thir ba bao gf“)m cac chudi sau: {-3,
-1,3,-3,-3,-1,-3,1,-1,-3, 3,3}, {-3,-3,3,-3,-1,3,3,3, -1, -3, 1, -3},
{-3,-1,-1,-3,-3,-1,-3,3, 1,3, -1, 3}, {3, -1, -3, 3, -3, -1, 3, 3, 3, -3,
-1,-3},{-3,-1,3,1,-3,-1,-3,3,1,3,3,1},va{1,-1,3,-1,-1, -1, -3, -1,
1,1, 1,-3}; trong do6:

khéi xtr Iy con duoc tao cdu hinh dé: tao, dua trén chudi {£.}, tin hiu tht
nhéit dugc 4nh xa dén 12 kénh mang phuy; va

khéi giri, duge tao cAu hinh dé giri tin hiéu thir nhat.
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24. Thiét b xir Iy tin hiéu theo diém 23, trong do:

12 phén tir trong chudi {£.} 1an lvot duge 4nh xa dén 12 kénh mang phu
lién tiép; hoic . |

12 phén tir trong chudi {£.} lan luot duoc 4nh xa dén 12 kénh mang phu
khong lién tiép va cach déu nhau. ,
25. Thiét bi xir Iy tin hiéu theo diém 23 hoic 24, trong do:

tin hiéu tht nhét 13 tin hiéu tham chiéu; hoic

tin hiéu thir nhat mang thong tin diéu khién duong lén.
26. Thiét bi xt Iy tin hiéu theo diém bét ky trong s6 cac diém tir 23 dén 25, trong
doé:

A béng 1; hodc

A la bién do; hodc

A 1 ky hiéu diéu bién.
27. Thiét bi xtr Iy tin hiéu dwa trén chudi, trong d6 thiét bj xir Iy tin hiéu bao gdm:

khdi xtr Iy, duoc tao ciu hinh dé x4c dinh chudi {7} gdm 12 phén tir, trong
d6 7 la phan tir trong chudi {f,}, s théa man f =4, -exp(27-j-a-n),
0<n<11,nlasbnguyeén, 4 14 s§ phirc khac 0, a 1a s6 thue, «x, =u-exp(7r.‘j-qn/4),
u 12 s6 phirc khac 0, ¢, 1a phdn tir trong chudi {q,} gdm 12 phin tir, va ¢
théamin g, =s, +u,(mod8); trong do:

khéi xir 1y con duge tao cu hinh dé: tao, dua trén chudi {£,}, tin hiéu th&
nhét dugc 4nh xa dén 12 kénh mang phuy; va

khéi gtri, dugc tao cAu hinh dé gui tin hiéu tha nhét; trong do:

chudi {s} gdmcacphantt s, 1a{-1,-3,3,1,1,3,3,-3,3,-3,1,3},va
chudi {u,) gdmcacphdntr , 1a{1,3,5,7,1,3,5,7,1,3,5,7}; hodc

chudi {s,} gbém cdc phan tr s, 1a {-1,3, -1, -3, 1,3, -3, =3, -3, 1, 1,
—1},vachudi {1} gdmcacphantt , 1a{3,1,7,5,3,1,7,5,3,1,7,5}; hodc

chudi {s,} gbémcacphintt s, 1a{3,-1,-1,3,3,3,3,3,3,-1,3, -1}, va
chudi {u,} g@)m cac phén tr , 1a{l1,3,5,7,1,3,5,7,1,3,5,7}; hodc
} gémcacphantr s, 1a{3,1,-3,1,3,1,-1,-1,1,3,3,3}, va

chudi {s

n

58

58/70



49531

chudi {4} gébmcicphintir » 12{3,5,7,1,3,5,7,1,3,5,7, 1}; hodc
chudi {s,} gdmcacphintt s, 1a{1,-3,-1,3,-1,-3,3,1,1,3,-3, -3},
va chudi {4} gémcécphdntir » 13{5,1,5,1,5,1,5,1,5,1,5,1}; hoic
chudi {s,} gbém cacphant s, l1a{1,-3,1,-1,-3,1,3,-3,3,3,3, -3},
va chudi {u,)} gbémcécphantir » 13{5,3,1,7,5,3,1,7,5,3,1,7}; hoic
chudi {s,} gdm cécphdntir s, la{-1,-1,-1,-3,3,-1,-3,-1,3,-1,1,
3}, vachudi {u) gdm cécphintlr , 13{7,5,3,1,7,5,3,1,7,5,3, 1}; hoic
chudi {s,} gdm cécphintir s, 14 {3,-3,-1,1,1,-3,3,3,-3,3,-3, 3},
va chudi {u,)} gébmcécphante » 14{3,7,3,7,3,7,3,7,3,7, 3,7} hoic
chudi {s,} gdmcécphntir s, 14{3,1,1,-1,3,1,-3,-1,1,3,1,3},va
chudi {u,} gébmcicphantr » 14{3,3,3,3,3,3,3,3,3,3,3,3}; hoic
chudi {s,} gdm cacphantt s, 1a {-1,-3,-1,-3,-1,-1,-3,1, 1,3, -3,
—1}, vachudi {u,) gbém cacphintr , 14{7,7,7,7,7,7,7,7,7,7,7,7}.
28. Thiét bi xtr Iy tin hiéu dua trén chudi, trong do6 thiét bi xir Iy tin hiéu bao gdm:
khéi nhén, dugc tao cAu hinh dé nhan tin hiéu thir nhit dugc mang trén 12
kénh mang phy; va '
khéi xtr Iy, dugc tao cdu hinh dé xtt Iy tin hidu th nhét dva trén chudi {7}
gbm 12 phén tu, trong d6 £ 1a phin tir trong chudi {£.} , f thoa man
f,=4-x,-exp(2z-j-a-n), 0<n<ll,nla sd nguyén, 4 1a sb phtc khic 0, a 1a sb
thue, x, =u-exp(z-j-s,/4), u 1a s6 phirc khac 0, 5 1 phan tir trong chudi {s,)
gém 12 phén tlr, va chubi {s,} 1a mot trong céc chudi sau: {1, -3, 3, -1, -3,
-3,-3,-1,1,-1,1,-3}, {~1,1,3,-3,1,-1, 1, -1, -1, -3, 1, -1}, {-3, -1, 3,
-3,-3,-1,-3,1,-1,-3, 3,3}, {-3,-3,3,-3,-1,3,3,3,-1,-3, 1, -3}, {-3,
-1,-1,-3,-3,-1,-3,3,1,3,-1,-3}, {3,-1,-3,3,-3,-1,3, 3,3, -3, -1, -3},
{(-3,-1,3,1,-3,-1,-3,3,1,3,3, 1}, va {1,-1,3,-1,-1,-1,-3, -1, 1, 1, 1,

-3},
29. Thiét bi xit Iy tin hidu theo diém 28, trong do:

tin hiéu thir nhit dugc mang trén 12 kénh mang phu lién tiép; hoic
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tin hidu thir nhit duoc mang trén 12 kénh mang phy khong lién tiép va cach
déu nhau.
30. Thiét bi xir Iy tin hiéu theo diém 28 hoic 29, trong d6:

tin hiéu thr nhat 14 tin hi¢u tham chiéu; hoic

tin hidu thir nh4t mang théng tin diéu khién duong lén.
31. Thiét bi xt ly tin hiéu theo diém bét ky trong sb cac diém tir 28 dén 30, trong
do: '

A bang 1; hodc

A labién d0; hodc

A 1a ky hiéu diéu bién.
32. Thiét bi xit Iy tin hiéu dua trén chudi bao gdm:

khéi nhén, dugce tao ciu hinh dé nhén tin hi¢u thir nhét dugc mang trén 12
kénh mang phu; va

khéi xtt Iy, dugc tao cdu hinh dé xtt ly tin hidu thir nht dya trén chudi {7,
gbm 12 phan tir, trong d6 f 13 phén tir trong chudi {£.}, r, théa man
f,=A-x,-exp(2z-j-a-n), 0<n<11, n1a s nguyén, 4 1a s6 phtrc khac 0, a 1a s6
thuc, x, =u-exp(z-j-s,/4), ula sé phirc khéc 0, s la phan tir trong chudi {s,}
gdm 12 phén tir, chudi {s,} thudc tap hop chudi thir hai hoic tip hop chudi thir
ba, tip hop chudi bao gém cac chubi sau: {—1, -3, 3, -1, -3,-3, -3, -1, 1, -1,
1,-3},va{-1,1,3,-3,1,-1,1,—1,—1,-3, 1, -1}, va tip hop chudi thi ba bao
gém céc chudi sau: {-3,-1,3,-3,-3,—-1,-3, 1, -1, -3, 3, 3}, {-3, -3, 3, -3,
-1,3,3,3,-1,-3,1,-3}, {-3,-1,-1,-3,-3,-1,-3,3, 1,3, -1, -3}, {3, 1,
-3,3,-3,-1,3,3, 3', -3,-1,-3},{-3,-1,3,1,-3,-1,-3,3,1,3,3, 1}, va{l,
-1,3,-1,-1,-1,-3,-1,1, 1, 1, =3}.
33. Thiét bi xir Iy tin hiéu theo diém 32, trong do:

tin hiéu thir nhét dugc mang trén 12 kénh mang phu lién tiép; hoéc

tin hiéu thi nhat duoc mang trén 12 kénh mang phu khéng lién tiép va cach
d&u nhau.
34. Thiét bi x ly tin hidu theo diém 32 hosc 33, trong d6:

tin hiéu thir nhét 12 tin hiéu tham chiéu; hoic

60

60/70



49531

tin hiéu thir nhit mang théng tin diéu khién dudng lén.
35. Thiét bj xr Iy tin hiéu theo diém bat ky trong sb cac diém tir 32 dén 34, trong
do:

A bang 1; hodc

A 1a bién d0; hoac

A 13 ky hiéu diéu bién.
36. Thiét bi xir Iy tin hiéu dya trén chudi, trong d6 thiét bi xtr 1y tin hidu bao gdm:

khéi nhan, dugc tao ciu hinh dé nhén tin hiéu thir nhit dugc mang trén 12
kénh mang bhu; |

khéi xir Iy, dugce tao ciu hinh dé xt 1y tin hidu thtr nhét dya trén chudi {f,)
gbm 12 phén t&, trong d6 £, 1a phin t trong chudi {£.} , £, thoa min
f,=4-x,-exp(2z-j-a-n), 0<n<l1l,nla s6 nguyén, A4 14 s phtic khac 0, a 13 s6
thure, x, =u-exp(z-j-q,/4), u 12 s6 phirc khac 0, ¢, 13 phén tir trong chudi {g,}
gbm 12 phan tir, va ¢, thda mﬁﬁ g, =s, +u, (mod8); trong do:

chui {s,) gbmcécphantt s 1a{-1,-3,3,1,1,3,3,-3,3,-3,1,3},va
chudi {u,) gdm cicphantir », 14{1,3,5,7,1,3,5,7,1,3,5,7}; hodc

chudi {5} gdm cdc phin tir 5, 1a {~1,3, -1, -3, 1,3, -3, -3, -3, 1, I,
—1},vachudi {u,} gbmcacphantr *» 1a{3,1,7,5,3,1,7,5,3,1,7,5}; hoic

chudi {s,} gbébmcicphantt s, 1a{3,-1,-1,3,3,3,3,3,3,-1,3,~1},va
chudi {4} gdm cacphdnty » 1a{1,3,5,7,1,3,5,7,1,3,5,7}; hoic

chudi {s,} gbém cacphantt s, 1a{3,1,-3,1,3,1,-1,-1,1,3,3,3},va
chudi {u,} gbm cdcphantr «, 13{3,5,7,1,3,5,7,1,3,5,7, 1}; hodc

chudi {s,} gdm cacphantt s 1a{1,-3,-1,3,-1,-3,3,1,1,3,-3,-3},
va chubi {u,)} gbm cacphintt «, 12{5,1,5,1,5,1,5,1,5,1,5, 1}; hodc

chudi {s,} gém cacphanti s, 1a{1,-3,1,-1,-3,1,3,-3,3,3,3, -3},
vachudi {u,} gbm cdcphintd «, 13{5,3,1,7,5,3,1,7,5,3,1,7}; hodc

chudi {s,} gdm cacphantt s, 1a{-1,-1,-1,-3,3,-1,-3,-1,3,-1, 1,

3}, vachudi {u,} gbm cécphantt «, 13{7,5,3,1,7,5,3,1,7,5,3, 1}; hoic
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chudi {s,} gbm cécphantt s, 1a {3,-3,-1,1,1,-3,3,3,-3, 3, -3, 3},
va chudi {u,} gbm cic phantr «, 14{3,7,3,7,3,7,3,7,3,7,3,7}; hoic

chudi {s,} gdmcécphintir s, 1a{3,1,1,-1,3,1,-3,-1,1,3,1,3},va
chudi {4} gébmcicphintr . 13{3,3,3,3,3,3,3,3,3,3,3,3}; hoic

chudi {s,} gdm céc phanti s, 1a {-1,-3,-1,-3,-1,-1,-3,1,1,3,-3,
-1}, va chudi {u,} gé)m cac phﬁn t¢ », 14{7,7,7,7,7,7,7,7,7,7,7,7}.
37. Vit luu trlt mdy tinh doc dugc bao gém cac 1énh ma, khi duoc thuc thi béng
mAy tinh, khién may tinh thuc hién phwong phép theo diém bét k¥ trong sb cac
diém tir 1 dén 4.
38. Vat luu trit may tinh doc duoc bao gdm céc 1énh ma, khi dugc thuc thi bing
may tinh, khién may tinh thuc hién phuong phap theo diém bat ky trong sb cac
diém tir 5 dén 8.
39. Vit luu trlit may tinh doc dugc bao gi‘)m cac Iénh ma, khi dugc thuc thi béng
mAy tinh, khién may tinh thuc hién phwong phap theo diém bét ky trong sd céc
diém tir 10 dén 13.
40. Vat luu trit may tinh doc dugc bao gém cac Iénh ma, khi dugc thuc thi béng
may tinh, khién mdy tinh thuc hién phuong phép theo diém bét ky trong sb cac
diém tir 14 dén 17.
41. Thiét bi xir Iy tin hiéu duva trén chudi bao gém bd xir ly va vat luu trix luu trix
cac lénh dé thyc thi bang bo xir Iy sao cho, khi 1énh dugc thyc thi, bd xit Iy dugc
tao cau hinh dé khién thiét bi thuc hién phuong phép theo diém bat ky trong sb
cac diém tr 1 dén 4. '
42. Thiét bi xtr Iy tin hiéu dya trén chubi bao gdm bd xr Iy va vat luu trix leu trix
cac 1énh dé thuc thi bang b xir Iy sao cho, khi 1énh duoc thuc thi, bd xtr Iy duoc
tao cau hinh dé khién thiét bi thuc hién phuong phéap theo diém bét ky trong sb
cac diém tr 5 dén 8.
43. Thiét bi xt Iy tin hiéu dua trén chubi bao gdm bd xtt Iy va vat luu trit luu trix
céc 1énh dé thuc thi bing bd xir Iy sao cho, khi 1énh dugc thuc thi, bo xir Iy duoc
tao cdu hinh d khién thiét bi thuc hién phuong phap theo diém bt ky trong sb
céc didm tir 10 dén 13.
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44. Thiét bi xir Iy tin hiéu dwa trén chudi bao gdm bo xtr Iy va vat luu trit luu trit
cac 1énh dé thuce thi béng b6 x1r Iy sao cho, khi 1énh dugc thuc thi, bd xr ly dugc
tao cAu hinh dé khién thiét bi thuc hién phuong phép theo diém bét ky trong sb
cac diém tir 14 dén 17.
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