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(57) Sang ché @& xuét phuong phap truyen thong dir liéu va thiét bi lién quan. Phuong
phap truyen thong dir liéu co thé bao gdm: thuc hién, bai thiét bi truyen thong thtr nhit,
viéc diéu chinh cong suat trén Q bang ma st dung Q h¢ sO cong suat, dé thu dugc Q bang
mi duoc diéu chinh cong suit, trong d6 Q 1a s6 ‘nguyén duong, va Q h¢ s6 cong suat va Q
bang ma co twong mg mot-mot; anh xa, boi thiét bi truyén thong thur nhat, Q chudi bit can
duoc truyén t6i Q tir ma trong Q bang ma duge didu chinh cong sudt, trong d6 Q chudi bit
va Q tir ma c6 tuong g mot-mot; thu nhan, boi thiét bi truyén thong thir nhat, ky ty diéu
ché dua trén Q tir ma; va giri, boi thiét bi truyén thong thir nhat, ky tu didu ché trén khdi tai
nguyén. Cac giai phap cua cac phuong an cia sang ché gitp lam giam murc d6 phuc tap
clia thao tac giai ma tin hiéu tai may thu trong hé thong truyén thong va nang cao chat
lugng gial ma tin hi€u tai may thu.
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Linh vuwe k§ thuit dwge dé cp

Séng ché dé cap dén linh vuc cac k¥ thuat truyén thong, va cu thé, dé
cip dén phuong phép truyén thong dit lidu, thiét bi lién quan va hé théng truyén
thong lién quan.

Tinh trang k§ thuft ctia sang ché

Da truy nhdp mi thua (Sparse code multiple access - SCMA) 1 cach
thitc da truy nhdp méi. Theo cach thirc da truy nhép nay, nhidu nguoi dung st
dung cling khéi tai nguyén (khéi tai nguyén - RB). M3i khéi tai nguyén bao gdm
mot vai phén tir tai nguyén (resource element - RE). Mot RE c6 thé 14 phin tir
tai nguyén ky tu - séng mang con trong k¥ thut ghép kénh phan chia theo tin sb
tryc giao (orthogonal frequency Division Multiplexing - OFDM), hoaé c6 thé 13
phén tir tai nguyén tAn sé-thoi gian trong k§ thuét giao dién v6 tuyén khac. Hé
théng truyén théng sir dung céach thic truy nhip SCMA c6 thé dugc goi 1a hé
théng SCMA..

Bang mi 14 tdi nguyén quan trong ma cin duoc su dung trong viéc
truyén thong dit ligu. M4t bang m& don thong thudng bao gdm nhiéu t ma, va
nhiéu bang mi c6 thé dugce st dung clng Itc. Trong hé thdng truyén thong théng
thuong, ching han nhu hé théng SCMA, c4c cong suét clia cac bang mi duoc sir
dung tai cong thoi diém 13 bing nhau. Khi gidi md tin hi¢u thu dugc, may thu

théng thuong (m4y thu c6 thé 14 tram co s& hogc thiét bi ddu cudi ngudi ding)
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s& vién dan t6i tt ca cac bang m# kha dung -cfmg mcf)t lic. Do cac cong sudt cia
tAt c& cac bang m& kha dung dugc vién din téi cung mot lac 1a béng nhau, nén
chit lugng gidi ma khong thé duge dam bio. Ngoai ra, khi ¢6 s6 lvong tuong
@6i 16n cc bang ma kha dung, d0 phirc tap ctia thao téc gidi m3 tin hiéu tai may
thu 13 twong ddi cao. Vi dy, khi c6 hang trdm bang ma kha dung, ¢4 phuc tap
cua thao tdc gidi m& tin hidu tai m4y thu la cuc k¥ cao.
Ban chit k§ thuit cia sang ché

Muc dich cta sang ché 13 @& xudt phwong phép truyén thong dit litu,
thiét bi lién quan, va hé théng truyén théng, dé lam gidm d6 phtc tap cia thao
tdc gial mé tin hi€u tai méy thu trong hé thdng truyén théng va cai thién chét
lugong gidi ma tin hiéu tai may thu.

Khia canh thtt nhit cia sang ché d& xuit phuong phép truyén thong dit
liéu, bao gdm:

thuc hién, bdi thiét bi truyén thong thir nhat, viéc didu chinh cng sudt
trén Q bang mi bing céch st dung Q hé sé cong sut, dé thu duge Q bang mi
duoc didu chinh cong sudt, trong d6 Q 14 s6 nguyén duong, va Q hé s6 cong sudt
va Q bang m3 14 twrong img mdt-mot;

4nh xa, boi thiét b truyén théng thtr nhit, Q chudi bit cdn duge truyén
thanh Q tir m4 trong Q bang ma dwoc didu chinh cong sudt, trong d6 Q chudi bit
va Q tr m& 12 twong tng mot-mot;

thu nhén, boi thiét bj truyén théng thi nht, ky ty diéu ché dua trén Q tir
ma; va

glri, boi thiét bi truyén thoéng thi nhdt, ky tu didu ché trén khéi tai
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nguyén.

Vién din t6i khia canh thi nhét, theo céch thirc thuc hién kha dung thir
nhit ctia khia canh thir nhét, budc thuc hién viée diéu chinh cong suft trén Q
bang ma bing cach st dung Q hé sb cong sudt, d& thu dwoc Q bang m3 duogc
didu chinh cong suit bao gdm:

thue hién viée di€u chinh cdng suat trén Q bang mé bang céch st dung

E.‘w = . Cy

Q hé sb cong suét theo cong thirc didu chinh cong suét , @& thu

1 14 C Y
dugc Q bang ma dugc di€u chinh cong suat, trong dé , trong cong thic diéu

r 7 ~ ((‘
chinh céng suit biéu dién bang mi k trong Q bing md, * trong cong thic

k

diéu chinh cong sudt biéu dién hé sb cong sudt tuong Gmg cho bang ma k, va
trong cong thic diéu chinh cbng suét biéu dién bang ma duge didu chinh cong
sudt thu dwoc bang céch thuc hién viée didu chinh cong sut trén bang ma k
> . ) 1£9%
bang cach st dung
Vién din t&i khia canh thir nhét hodc cch thic thyc hién kha dung thi:
nhét ctia khia canh thir nhét, theo cach thtrc thuc hién kha dung thi hai clia khia

canh th®r nhét, Q hé sd cong suat dugc lua chon tir tdp hé s6 cong suit tmg vién

ma bao gdm M hé¢ s6 cdng suat ing vién.

Vién dan t6i khia canh thi nhét hodc cach thic thuc hién kha dung thir
nhét ctia khia canh thi nhét, theo cach thirc thuc hién kha dung thir ba cta khia

canh thtr nhét, hé sb cong suft i trong Q hé sb cong sult va bang m3 j trong Q
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bang mi 1a twong Umg mot-mot, trong d6 gia tri cla hé s6 cong suét i duoc xéc
dinh dya trén tbc d6 ma héa cia bang mi j vi/hoic bac didu ché coa bang mi j.

Vién dén t6i khia canh thit nhét, cach thirc thuc hién kha dung thtr nhit
cua khia canh thir nhit, cach thic thuc hién kha dung thir hai cua khia canh thi
nhat, hogc céch thirc thuc hién kha dung thi ba ciia khia canh thir nhét, theo
cach thirc thyc hién kha dung thir tr cia khia canh thi nﬁét, mbi chudi bit ctia Q
chudi bit duqc 14y tlr c4c ludng dit liéu khéc nhau tir Q ludng dit lidu.

Vién din t6i khia canh thtr nhét, cach thirc thyc hién kha dung thir nhét
ctia khia canh thr nhét, cich thitc thuc hién kha dung thi hai ctia khia canh thr
nhét, cich thirc thuc hién kha dung tht ba ctia khia canh thG nhét, hodc cach
thtre thyc hién kha dung thi t cia khia canh thit nhét, theo c4ch thirc thuc hién
kha dﬁng thir ndm cia khia canh thr nhit, Q bang mi 1 céc bang mi da truy
nhdp m& thua SCMA, trong d6 tir ma trong Q bang m4 13 vec-to s phiec.

Vién dén t6i khia canh thtr nhét, c4ch thire thyc hién kha dung thir nht
ctia khia canh thit nhét, cich thirc thyc hién kha dyng thi hai cta khia canh thi
nhét, cach thirc thuc hién kha dung tht ba ctia khia canh thr nhit, cach thic
thue hién kha dyng thtr tu cia khia canh thi nhét, hoic c4ch thic thuc hién kha
dung th® n#m cta khia canh thi nhét, theo cach thirc thye hién kha dung thir sdu
ctia khia canh thir nhét, Q hé‘sé cong suit 13 khdc nhau hodc mot sb hé sb cdng
sudt 13 ddng nhét.

Vign dén t6i khia canh thi nhét, céch thirc thyc hién kha dung thi
nhét cta khia canh thr nhét, cach thirc thye hién kha dyng thir hai cta khia canh

thi nhét, cach thirc thwc hién kha dung th ba cia khia canh thir nhit, cch thic
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thuc hién kha dung thi tu cia khia canh th nhét, cich thic thuc hién kha dung
thtr ndm cia khia canh tht nhit, hodic c4ch thuc thuc hién kha dung thir sdu cia
khia canh tht nhét, theo cich thic thyc hién kha dung thlt bay ctia khia canh thir
nhét, trudc budc thyc hién diéu chinh cong suét trén Q bang m3 bing cach su
dung Q hé s cong suit, dé thu duge Q bang m3 duogc didu chinh cong suit,
phuong pha"1p nay con bao gbm:

thu, boi thiét bi truyén théng thir nhit, thong tin cu tric bang m4i, trong
d6 thong tin cu tric bang ma duoc sir dung dé chi bio Q bang ma va Q hé sb
cong sudt dugc cAp phét téi thiét bi truyén thong thi nhit.

Vién dan téi khia canh tﬁl’l nhét, cich thirc thye hién kha dung th nhit
cua khia cé_mh thir nhit, c4ch thic thuc hién kha dung thir hai ctia khia canh thi
nhét, cach thic thyc hién kha dung th ba ciia khia canh thi nhit, cach thuc
thyc hién kha dyung thtr tr cta khia canh thir nhét, cich thirc thuc hién kha dung
thir ndm ctia khié canh tht nhit, cach thirc thyc hién kha dung thl sdu cla khia
canh thir nhét, hodic c4ch thirc thuc hién kha dung thr bay cia khl;a canh thir nhit,
theo cch thirc thuc hién kha dung th@ tdm cta khia canh th nhéit, thiét bi
truyén thong th& nhét 13 tram co s& hogc thiét bi ddu cubi ngudi ding.

Khia canh thir hai ctia séng ché d& xuét phuong phép truyén thong dir
liéu, bao gém:

4nh xa, béi thiét bi truyén thong thir nhét, Q chudi bit cin dugc truyén
thanh Q tir m trong Q bang m4, trong d6 Q 14 s6 nguyén duong, va Q chudi bit
va Q to mi 14 twong ing mot-mot;

thyc hién, béi thiét bi truyén théng thir nhét, viéc didu chinh cong suét
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trén Q tir m& bang cach sir dung Q hé sb cong sudt, dé thu duge Q t md duoc
diéu chinh cong suit, trong d6 Q hé sb cong sult va Q bang ma ma Q tr mi
thudc vé d6 1a tuong tng mot mot;

thu nhan, béi thiét b truyén thong thir nhit, ky tw didu ché dya trén Q tr
m3 duoc diéu chinh cong sult; va |

g, bdi thiét bi truyén thong thi nhit, ky tu didu ché trén khéi tai
nguyen.

Vién din téi khia canh tht hai, theo céch thirc thuc hién kha dyng thu
nhét cta khia canh thi¢ hai, budc thue hién viée diéu chinh cong sudt trén Qtu
ma bﬁng cach sir dung Q hé sb cong sudt, dé thu dugc Q tir m& duogc didu chinh
cOng suit bao gdm:

thuc hién viée diéu chinh cong suit trén Q tor m3 béng cach st dung Q
hé s8 cong suit theo cong thite didu chinh cong sudt %+ (9) = %X (9) 45 o6

thé thu dwoc Q tir m& duge didu chinh cong sudt, trong d6 % (9) trong cOng

thire diéu chinh cong suit biu dién tr m3a gtr‘ong bang m# k trong Q'béng. mé,

@y A . -2 . A Ao 102 . A A A £ .
trong cong thrc di€u chinh cong suat biéu dién hé so cong suat twong Ung

© 12 ~ y X (g A o grA 7 A Aoopos R Y SRV
véi bang mé k, va < ).trong cbng thurc diéu chinh c6ng suat biéu dién tir ma

duoc diu chinh cong sudt thu duoc boi viée thue hién diéu chinh cong sudt trén

X; .
«(9) béng céch st dung

Vién din t6i khia canh tht hai hodc cach thire thuc hién kha dung thi

nhit caa khia canh thir hai, theo c4ch thirc thyc hién kha dung thtr hai cia khia
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canh tht hai, Q hé sb cong sudt dugc lua chon ti tdp hé sb cong sut ung vién
ma bao gbm M hé sb cong sudt tmg vién.

Vién din t6i khia canh th( hai hosic cach thuc thuc hiéh kha dung tht
nhét cﬁé khia canh th{r hai, theo cach thirc thyc hién kha dung thi ba ctia khia
canh thir hai, hé s6 cong sudt trong Q hé sd cong suft va bang mi j trong Q bang
mi 13 twong ng mot-mot, trong d6 gia tri cha hé sb cong sudt I duoc x4c dinh
dya trén téc d6 ma héa ctia bang m3 j vi/hodc bac didu ché ciia bang m4 j.

Vién dn t&i khia .canh thi hai, cach thirc thuc hién kha dung tht nhit |
cta khia canh thir hai, cach thuc thuc hién kha dung tht hai cua khia canh thir
hai, ho#c cach thirc thyc hién kha dung thi ba cua khia qanh thir hai, theo céch
thirc thuc hién kha dung th@ tu cia khia canh th hai, mdi chudi bit thude Q
chudi bit duogc 14y tlr cac ludng dit liéu khéc nhau tir Q ludng dit lidu.

Vién dén t6i khia canh thir hai, cich thuc thye hién kha dung thw nhét
cla khia canh thir hai, cach thirc thyc hién khd dung thi hai ctia khia canh thir
hai, céch thirc thl_rc hi¢n kha dung tht ba ciia khia canh thir hai, ho#c cach thic
thuc hién kha dung thlt tu cia khia canh thi hai, theo cdch thitc thuc hién kha
dung thr ndm ctia khia canh thir hai, Q bang m3 1a cdc bang m& da truy nhép m3
thua SCMA, trong d6 tir mé trong Q bang mé 12 vec-to sb phitc.,

Vién din téi khia canh tht hai, cach thirc thyc hién kha dung tht nhét
cta khia canh th{ hai, cach thirc thyc hi¢én khéa dung thir hai cta khia canh thi
hai, cdch thirc thyc hién kha dung thir ba cta khia canh 'thl'I hai, cach thirc thuc
hién kha dung tht tu cta khia canh thit hai, hodc céch thirc thure hién kha dung

thir ndm cla khia canh thir hai, theo cach thic thuc hién kha dung thi séu cia
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khia canh thir hai, Q hé sb cong suit 1 khéac nhau hoiic mot sb hé sb cong sudt 1a
ddng nhit.

Vién din téi khia canh thr hai, cach thirc thwe hién kha dung thi nhét
ctia khia canh thir hai, cach thitc thyc hién kha dung th\ hai cta khia canh thir
hai, cach thirc thyc hién kha dung thir ba cia khia canh tht hai, cich thirc thuc
hién kha dung thir tu cia khia canh thir hai, cach thﬁc thuc hién kha dung tht
ndm cua khia canh th{ hai, hodc cach thirc thyc hién kha dung thir sdu cia khia
canh thi hai, theo céch thire thuc hién khé dung thir bay cta khia canh thir hai,
trude bude 4nh xa Q chudi bit cin duge truyén t6i Q tir méd trong Q bing ma,
phuong phap ndy con bao gdm: thu nhén, béi thibt bi truyén thong thtr nht,
thong tin cAu tric bang m, trong d6 thong tin cdu tric bang ma duogc st dung dé
chi bdo Q bang ma va Q hé sb cong suét duoc clp phat t6i thiét bi truyén thong
thir nhét. |

Vién din téi khia canh th hai, cach thic thuc hién kha dung thtr nhét
cua khia canh thr hai, cach thirc thuc hién kha dung thir hai ctia khia canh thi
hai, céch thirc thuc hién kha dung thitr ba cua khia canh thir hai, cich thic thuc
hién khé dung thit tu cta khia canh thi hai, cach thic thﬁc hién kha dyng thi
nim ctia khia canh thir hai, cich thirc thyc hién kha dung thir squ ctia khia canh
thr hai, hodc céach thirc thuc hién kha dung thir bay cuia khia canh thir hai, theo
cach thuc hién kha dung thit tdm ctia khia canh thir hai, thiét bj truyén théng tha
nhét 13 tram co s& hodc thiét b déu cudi ngudi ding,

Khia canh thir ba clia sang ché d& xudt phuong phap truyén thong dif

li¢u, bao gbm:
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tao ra, béi thiét bi truyén théng thi hai, théng tin cu tric bang ma; va

glii, béi thiét bi truyén thong thit hai, thong tin cAu triic bing m3 t6i thist
bi truyén thong thir nhit, trong d6

théng tin cAu tric bang ma dwoc sit dung dé chi bao Q bang ma vi Q hé
56 cong suat duoc cAp phit toi thibt bi truyén thong thix nhét, va Q bang ma va Q
hé s cong suét 13 tuong tng mdt- mot.

Vién din t6i khia canh tht ba, theo céch thirc thyc hién kha dung thu ’
nhéf cia khia canh thir ba, Q bang ma 13 cdc bang ma da truy nhép m3 thwa
SCMA, trong d6 ti m4 trong Q bang m4 13 vec-to sé phirc.

Vién din t6i khia canh th® ba hodc cdch thirc thuc hién kha dung thi
nhét ctia khia canh thi ba, theo cich thirc thuc hién kha dung th hai cia khia
canh thr ba, Q hé s6 cong suit 12 khéc nhau hodc mot s hé sé cong suit 1a ddng
nhét.

Vién dén t6i khia canh thir ba, c4ch thitc thyc hién kha dung thir nhét
cta khia canh thit ba, hodc cich thic thuc hién kha dung thir hai cta khia canh
thir ba, theo c4ch thirc thuc hién kha dung th(r ba cua kﬁia canh ther ba, phuong
phép niy cdn bao gbm:

thuc hién, bdi _thiét bi truyén thong thw hai, viée diéu chinh céng suét
trén Q bang ma bﬁng cach str dung Q hé sb cong suét, d& c6 thé thu dugc Q bang
m# duoc didu chinh cong sudt;

thu nhdn, béi thiét b truyén thong thir hai, tin hidu thu dugc trén khéi tai
nguyén; va |

thuc hién, bdi thiét bi truyén thdng thu hai, xr 1y gidi m3 trén tin hiéu
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~ thu dugc bing cich st dung F bang ma, trong d6 F bang ma 13 tt c4 c4c bang
mé duoc sir dung trén khéi tai nguyén, F 14 sb nguyén 16n hon 1, va F bang m&
bao gdm Q tir mi duoc didu chinh cong suét.

Vién dén t6i cch thirc thuc hién kha dung thir ba cta khia canh thi ba,
theo cach thirc thyc hién kha dung thﬁ’ tw ctia khia canh thit ba, F bing véi Q.

Vién din téi cach thie thuc hién kha dung th(r ba cha khia canh thit ba
hodc cach thtrc thuc hién kha dung thir tu cia khia canh thir ba, theo céch thic
thue hién kha dung thir nim cta khia canh tht ba, viéc thuc hién diéu chinh
cOng sudt trén Q bang ma bing cach st ciung Q hé sb cong sudt, dé c6 thé thu
duge Q bang ma duge didu chinh cong suit bao gdm:

thuc hién diéu chinh cong suit trén Q bang ma bing cach sit dung Q hé

E = Clv.,‘ C 7 1
k " k, dé co thé thu

s& cong sudt theo cong thirc didu chinh cong suét
\ . c o
duge Q bang mé duge di€u chinh céng suét, trong d6 k trong cong thic diéu

A s A R 9 ~ A ) ~ ay A 7
chinh cOng suit biéu dién bang m& k thudc Q bang ma3, g trong cong thic

di€u chinh cong suat bieu dién hé sb cong suit trong.ing v4i bang mi k, va
trong cong thirc di€u chinh céng suat biéu dién bang ma dugc diéu chinh cong

suit thu dugc bang céch thuc hién didu chinh cong suit trén bang mi k bing

T @y
cach sir dung

Vién dan t6i cach thic thuc hién kha dung thi ba ctia khia canh th{ ba,
cach thirc thuc hién khé dung th® tw cla khia canh thé ba, hofic cach thirc thuc
hién kha dyng thir ndm clia khia canh thit ba, theo cach thirc thyc hién khd dung

thl sdu ctia khia canh th ba, budc thyc hién xir Iy gidi mé trén tin hiéu thu béng
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céch st dung F bang m3 bao gdm:

nhom F bang mé thanh G nhém bang mi, va gidi ma riéng biét céc tin
hiéu thu bang céch str dung G nhém bang m4, trong 6 mdi nhém bang m3 trong
G nhém bang ma bao gdm it nhit mot bang m3, va G 1 sb nguyén 1én hon 1.

Vién dn t6i cach thirc thuc hién kha dung thir sdu cta khia canh thi ba,
theo céach thirc thu;’c hién kha ding thl bay cua khia canh thir ba, tin hiéu thu
dugc thu trén khi tai nguyén 13 tin hiéu thu Si, va buéce gidi ma riéng biét ééc
tin hidu thu bing céch sir dung G nhém bang m3 bao gbm:

néu i nhd hon G, gidi ma tin hiéu thu Si bing c4ch st dung nhém bing
m4 thtt i thuéc G nhém bang mé, ¢ cé thé thu dugc chudi bit Di, thuc hién xir
Iy loai bd nhiéu trén tin hiéu thu Si bing cch st dung chudi bit Di, @ c6 thé thu
duge tin hiéﬁ fhu Si+1, va gén i+1 cho i; hodc néu i bing véi G, gidi m3 trén tin
hiéu thu Si bing cach st dung nhém bang ma thp’r i thuéc G nhém bang mé, dé
c6 thé thu dugc chudi bit Di.

Vién dén téi cach thire thue hién kha dung thir bdy ctia khia canh th ba,
theo qéch vthI'IC thyc hién kha dung thir tAm cta khia canh thit ba, viéc thyc hién
x1r Ly loai bé nhi&u trén tin hiéu thu Si bing cach str dung chudi bit Di, dé c6 thé
thu duoc tin hiéu thu Si+1 bao gém:

4nh xa chudi bit Di t6i mi tir m4 trong nhém bang ma thi i;

thu ky ti diéu ché Xi dya trén mi t ma;

nhan ky ty diéu ché Xi va d6 khuéch dai kénh twong (g v6i nhém bing
m3 thi i d& thu dugce tich Zi; va

trix tich Zi tir tin hiéu thu Si d€ ¢6 thé thu duoc tin hiéu thu Si+1.
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Vién dn t6i cch thirc thuc hién kha dyung thir bay ciia khia canh th ba
hodc cach thirc thyc hién kha dung thir tdm ctia khia canh thir ba, theo cach thl'l’C.
thuc hién kha dyng thir chin cta khia canh tht ba, chudi bit Di 13 chudi bit c6
gia tri hop 18 16n nhét trong Ni chudi bit ma thu dugc bing cach gidi m3 tin hiéu
thu Si bing céch st dung nhém bang m3 tht i thude G nhdm bang m4.

Vién dan t&i cach thirc thuc hién kha dung th{r sau cta khia canh thir ba,
theo céch thirc thuc hién kha dung thr muoi ciia khia canh‘tht’r ba, tin hiéu thu
thu dwoc trén khéi tai nguyén 13 tin hiéu thu Si, va viéc giai ma riéng biét tin
hiu thu bing cdch st dung G nhém bang m3 bao gdm:

néu i nhé hon G, giai mé tin hiéu thu Si bing cach st dung nhém bang
ma thtr i thudc G nhém bang m4, dé c6 thé thu dugc Ni chudi bit va Ni gid tri
hop 1€ Li, trong @6 Ni chudi bit va Ni gi4 tri hop 18 Li c¢6 twong tmg mot-mot, va
Ni gia tri hop 1€ Li 14 khéc nhau; thu dugc Ni ky tu didu .ché Xi' dya trén Ni
chudi bit, trong @6 Ni chu‘c:)i bit v Ni ky ty didu ché Xi' ¢6 teong mg mot-mot,
ky tu didu ché Xi, j' trong Ni ky tu didu ché Xi' dugc thu dua trén mi tir ma
trong nhdm bang mA thiri ma dugc thu bang cach 4nh xa chudi bit Ni, j trong
Ni chudi bit, va chudi bit Ni, j 14 chudi bit bit ky trong Ni chubi bit; va thu dugc
ky tu diéu ché trung binh Xi dwa trén Ni gi4 tri hop 16 Li va Ni ky tu diéu ché
Xi', nhan ky tw didu ché trung binh Xi va d6 khuéch dai kénh tuong tmg véi
nhém biang m3 thir i ¢ thu dwoc tich Zi, trir tich Zi ti tin hiéu thu Si dé thu
duge tin hiéu thu Si+1, va gén i+1 cho i; hoic néu i br?mg voi G, giai mi tin hiéu
thu Si bang c4ch s dung nhém bang mi thit i thudéc G nhém bang ma, dé co6 thé

thu dugc chudi bit Di.
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Vién dan tdi ééch thﬁc,thuc hién kha dung thir sau cta khia canh thﬁ ba,
theo cach thirc thuc hién kha dung thir mudi mot cia khia canh thir ba, tin hiéu
thu thu duge trén M khéi t3i nguyén 13 tin hidu thu Si, va budc gidi m3 riéng biét
tin hiéu fhu béng cach st dung G nhém béﬁg m4 bao gbm:

néu i nhod hon G, giai ma tin hiéu thu Si béng cach st dung nhém bang
mi thir i thudc G nhém bang m4, dé c6 thé thu duogc Ni chudi bit va Ni gia tri
hop 18 Li, trong d6 Ni chudi bit va Ni gia tri hop 1& Li ¢6 tvong tmg mdt-mot, Ni
gid tri hop 1& Li 13 khic nhau, va gid tri hop 1€ Li twong tmg v&i chudi bit
Di trong Ni chudi bit 12 16n hon gié tri hop 18 Li khac trong sb Ni gi tri hop 1€
Li; va néu viée kiém tra 181 du vong trén chubi bit Di thanh cong, thuc hién XU
1y loai bd nhiéu trén tin hidu thu Si bing cach st dung chudi bit Di, d& c6 thé thu
dwoc tin higu thu Si+1, va gin i+1 cho i; hodic néu viéc k;ém tra 181 du vong trén
chudi bit Di thét bai, thu Ni ky tw diéu ché Xi' dua trén Ni chudi bit, trong d6 Ni
chudi bit va Ni ky ty didu ché Xi' c6 twong fmg ﬁl{)t—m@t, ky tu diéu ché Xi, j'
trong Ni ky tu didu ché Xi' dugc thu dwa trén mi tit ma trong nhém bang m thir
i ma dugc thu bang céch 4nh xa chudi bit Ni, j tfqng Ni chudi bit, va chudi bit Ni,
j 1a chudi bit bat ky trong Ni chudi bit; va thu duge ky ty diéu ché trung binh Xi
dua trén Ni gié tri hop 18 Li va Ni ky tu diéu ché Xi', nhan ky tu diéu ché trung
binh Xi va d6 khuéch dai kénh twong tmg v6i nhém bang ma thir i dé thu duge

“tich Zi, triy tich Zi tir tin hiéu thu Si dé thu duogc tin hiéu thu Si+l, va gén i+1
cho i; hodc néu i bing v&i G, gidi ma tin hiéu thu Si bing c4ch st dung nhém
bang m3 thir i thuéc G nhém bang mé, dé cé thé thu dugc chudi bit Di.

Vién dan t6i cach thirc thue hién kha dyng thir sdu cia khia canh thit ba,
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cach thtrc thuc hién kha dung thit bay ctia khia canh thir ba, cach thirc thuc hién
kha dung thir tdm cua khia canh tht ba, cach thizc thuc hién kha dung th chin
cua khia canh thir ba, cach thitc thuc hién kha dung thitr mudi cua khia canh thi
ba, hodc cach thyc hién kha dung thr mudi mcf)t cua khia canh th{ ba, theo cach
thirc thyc hién kha dung thir mudi hai ctia khia canh thtr ba, c6ng suét trung binh
twong Umg clia nhoém bang m4 thit i thudc G nhém bang mi 13 1én hon cdng suét
trung binh fwong mg clia nhém bang ma thir (i+1) thudéc G nhém bang ma.

Vién din téi bt ky mét trong cac cach thirc thuc hién kha dung ctia khia
canh thir ba, hodc c4ch thirc thuc hién kha dyung thit nhét t&i céch thirc thuc hién
khd dung thr mudi hai cia khia canh thir ba, theo céch thirc thyc hién kha dung
thtr mudi ba ctia khia canh thir ba, thiét bi truyén théng thir nhét 13 tram co s6,
va thiét bi truyén théng thir hai 13 thiét bi du cudi nguoi dung; hoic thiét bi
truyén thong thir hai 13 tram co sd, va thiét bi truyén thong thir nhét 13 thibt bi
dau cudi ngudi ding.

Khia canh thl tu clia séng ché d& xuét thiét b truyén thong, bao gdm:

bo diéu chinh, dwoc cAu hinh dé thwe hién viéc didu chinh cong sudt trén
Q bang ma bing cach sir dung Q hé s cong sudt, dé c6 thé thu duoc Q bang ma
duge didu chinh cbng suft, trong d6 Q 13 s nguyén duong, va Q hé sb cong suat
va Q bang mé cé tuong ing mbt-mot;

bd énh xa, dugc ciu hinh ¢ 4nh xa Q chudi bit cin dwoc truyn t6i Q tir
m3 trong Q bang ma duoc diéu chinh cong sudt, trong 6 Q chudi bit va Q tir ma
cO tuong tng mot-mot;

bd di€u ché, duoc cau hinh g€ thu, ky tu diéu ché dva trén Q tir m#; va
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b6 g, duoc cAu hinh dé giri ky tu didu ché trén khéi tai nguyén.
Vién dén t6i khia canh thtr tu, theo cach thue thye hién kha dung tha
nhét ctia khia canh thi tu, bd didu chinh dugc cdu hinh cu thé dé thuc hién viee

diéu chinh cong sudt trén Q bang mé bing cach st dung Q hé s cong suht theo

C,=a.C

cong thic diéu chinh cong sudt k, dé co thé thu duge Q bang ma

Y 7 C’. N 7
duge diéu chinh cong suat, trong d6 ° trong cong thirc diéu chinh cong sut

K 54 ” ~ 9 ~ a' A 2 o A 7 ~
biéu dién bang ma k trong Q bang md,  trong cdng thirc diéu chinh cong

I’\ e ;{ * ’R’ A /’\ A l’\ L4 L84 2 ~ \ k A L4
sudt bi€u di€n hé so cong suat twong img véi badng ma k, va trong cong thirc
diéu chinh cdng suét biéu difn bang ma duwoc diéu chinh cong sudt thu dwoc

béng cach thiwc hién diéu chinh céng suit trén bang ma k bing cach st dung

g

Vién dn t6i khia canh th tr hodc cach thic thuc hién kha dung thv
nhét cia khia canh thi tu, theo cach thitc thuc hién kha dung thir hai ctia khia
canh thi tu, Q hé sb cong sudt duoce lwa chon ti tap he sb cong sudt tmg vién ma
bao gdm M hé s6 cong suit img vién.

Vién din t6i khia canh tht tu h'oac cach thic thuc hién khd dung thu
nhét cta khia canh tht t&, theo cach thic thuc hién kha dung thi ba cua khia
canh thi tir, hé s6 cong sudt i trong Q hé sb cong suit va bang ma j trong Q bang
mi ¢ twong Umg mot-mot, trong d6 gia tri ctia hé sb cong suét i duoc x4c dinh
dya trén téc d6 ma héa clia bang ma j va/hodc bac didu ché cua bang mé .

Vién dn t&i khia canh thi tur, cdch thirc thuc hién kha dung thit nhét cia
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khia canh th® tu, cach thitc thuc hién kha dyng thir hai ctia khia canh thi tu,
ho#ic cach thirc thuc hién kha dung thir ba cua khia canh thir tu, theo cach thic
thyc hién kha dyng th tw ctia khia canh thir tu, mbi chudi bit trong Q chudi bit
duoc l4y tir cac ludng dit lidu khac nhau tir Q ludng dit lidu.

Vién din t6i khia canh thi tu, cich thitc thuc hién kha dung thi nhét cua
khia canh th®@ tw, cich thirc thuc hién kha dyng thir hai ciia khia canh thi tu,
c4ch thtc thuc hién kha dung tht ba cia khia canh thi tu, ho#dc cach thitc thuc
hién kha dung thi tu cua khia canh thir tu, theo cach thirc thuc hién kha dung
thtr ndm cua khia canh th tu, Q bang m 13 cic bang md da truy nhdp mi thua
SCMA, trong d6 tir m trong Q bang ma 1 vec-to sb phirc.

Vién din t&i khia canh thi tu, cach thirc thye hién kha dung thir nhét cia
khia canh th® tu, cich thirc thuc hién kha dung thi hai cia khia canh thu fu,
c4ch thirc thuc hién kha dung thir ba clia khia canh thw tu, cach thirc thuc hién
kha dung th tr cia khia canh thi tu, hodc cdch thirc thyc hién kha dung thi
nim cta khia canh thi¥ tu, theo cach thirc thuc hién khé dung th( squ cta khia
canh thr tur, Q hé sb cong suét 14 khac nhau hoic mot s6 hé sb cong suét 13 dong
nhét.

Vién din t&i khia canh th tu, cach thirc thuc hién kha dung thi nhéit cia
khia canh th@ tw, cidch thirc thuc hién kha dung thtr hai cua khia canh thi tu,
céch thirc thuc hién kha dung thir ba ciia khia canh th{ tu, cach thirc thuc hién
kha dyng thlt tu clia khia canh thir tu, c4ch thire thyc hién kha dung thir ndm cua
khia canh th tu, ho#c cach thirc thyc hién kha dung thir sau cta khia canh tht

tu, theo cach thirc thyc hién khd dung tht by cta khia canh thi tu, thiét bi
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truyén thong con bao gbm: bd thu, duoc chu hinh d&: truéce khi bo diéu chinh
thye hién diéu chinh cdng suét trén Q bang ma bing cach st dung Q hé sb cong
suét, ¢é c6 thé thu dugc Q bang ma duge didu chinh cong suit, thu théng tin ciu
tric bang mé, trong d6 thong tin cdu tric bang ma dugc ding dé chi bdo Q bang
m3 va Q hé sb cong sut duge cAp phat toi thiét bi truyén thong,

Vién din t6i khia canh th tw, cdch thic thyc hién kha dung tht nhéit cia
khia canh th® tu, cach thirc thuc hién kha dyng th® hai ctia khia canh thir tu,
cach thtrc thuc hién kha dung th ba cia khia canh th fu, cach thirc thuc hién
kha dung thtt tu ctia khia canh thi tir, cach thirc thue hién kha dung tht ndm ca
khia canh thir tu, cach thic thuc hién kha dung th(r sdu cta khia canh thu tu,
hodc cach thirc thuc hién kha dung thir bdy cua khia canh thr tu, theo cach thirc
thuc hién kha dung thir tam cta khia canh tht tu, thiét bi truyén thong 1a tram co
s& hodc thiét bi d4u cubi nguoi ding.

Khia canh thi nim cta sing ché d& xuét thiét bi truyén thong, bao gbm:

bd 4nh xa, duge cdu hinh dé 4nh xa Q chudi bit can duoc truyén t6i Q tir
m4 trong Q bang mi, trong d6 Q 14 s6 nguyén dwong, va Q chudi bit va Q tir ma
co tuong Umg mot-mot;

b6 didu chinh, duoc cdu hinh dé thuc hién diéu chinh cdng suét trén Q tir
m3 bing cach st dung Q hé sb cong sudt, d& c6 thé thu duoc Q tir ma duoc didu
chinh cong sudt, trong d6 Q hé sb cong sudt va Q bang ma ma Q tir ma thude vé
no cd 'tuong ung mdt-mat;

bd diéu ché, dugc cdu hinh dé thu duoc ky ty didu ché dua trén Q tir ma

duoc diéu chinh cOng suét; va
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bo giti, duge cu hinh dé giri ky tur didu ché trén khéi tai nguyén.
Vién dn t61 khia canh thit nim, theo cach thic thyc hién kha dyng thir
nhit ctia khia canh thit nim, b didu chinh dugc cdu hinh cu thé dé thuc hién

diéu chinh cong suét trén Q tit mi bang céch st dyng Q hé s§ cong suét theo

X, (0) = . % ()

cOng thirc diéu chinh cong sudt , d& c6 thé thu dwoc Q tir ma

‘A s A A , X (9) " , .2 , N
duoc diéu chinh cong suat, trong do ¥ trong cdng thitrc di€u chinh cong

LA X oox 9 ~ \ ~ Xy n o i)
suit biéu dién tr m& ~ bang m& k trong Q bang m4, * trong cdng thire didu

, R [T S S SN £ . e 1 . . % (9)
chinh cong suit biéu dién hé sO cong sudt twong Ung vo6i bang ma k, va

trong cdng thirc diéu chinh cdng sudt biu dién tir m3 dwgc diéu chinh cong suét

\ \ 7 x N
thu dugc bang cach thuc hién diéu chinh cdng suit trén <(9) bang cach su

[0 4
dung .

Vién dan toi khia canh tht nim hodc cich thirc thyc hién kha dyng thir
nhét ctia khia canh thir nim, theo cich thirc thyc hién kha dung thi hai cia khia
canh th ndm, Q hé sb cong suét duoc lua chon tir tip hé sb cong suét Uung vién
ma bao gbdm M hé sb cong sué;t ung vién.

Vién dén tdi khia canh thr nim ho#c cch thirc thyc hién kha dung thi
nhit cta khia canh th\t nim, theo céch thirc thyc hién kha dung thtr ba ctia khia
canh thit nim, hé sb cong suft i trong Q hé sb cong sudt va bﬁng mi j trong Q
bang m& co ﬁlong ng mot-mot, trong 46 gid tri cta hé s§ cong suft i dugc xéc

dinh dua trén toc ¢ ma hda cta bang mé j va/hodc bic di€u cheé cia bang ma j.
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Vién dan t&i khia canh thit ndm, c4ch thitc thye hién kha dyng thir nhét
ctua khia canh thir ndm, cach thirc thuc hién kha duné thir hai ctia khia cénh thi
ndm, hodc cach thirc thuc hién kha dung thir ba ctia khia canh thir ndm, theo
cach thie thue hién kha dung thir tw ctia khia canh thir nim, mdi chudi bit trong
Q chudi bit duoc 14y tir céc ludng dit 1iéu khac nhau tir Q ludng dit liéu.

Vién din t6i khia canh tht nim, cach thl'rc’ thuc hién kha dung thi nhét
cta khia canh thit ndm, cach thic thyc hién kha dung thl hai cua khia canh thir
ndm, cach thic thyc hién kha dung thit ba ctia khia canh thir ndm, ho#c cach
thirc thuc hién kha dung thi tu cua khia canh thit ndm, theo céch thirc thyc hién
kha dung th®r nim cua khia canh thr ndm, Q bang mé 1a cidc bang mi da truy
nhdp m& thua SCMA, trong d6 tir m& trong Q bang m4d 1a vec-to s phitc.

Vién din t6i khia canh tht nim, cach thirc thuc hién kha dung thir nhit
ctia khia canh thlr ndm, cich thitrc thuc hién kha dung thir hai ctia khia canh thir
nam, cach thirc thuc hién khd dung thir ba ca khia canh thit nim, céch thic
thuc hién kha dung thir tr clia khia canh thr n&m, hodc cach thic thyc hién kha
dung thr ndm cia khia canh thiy néfn, theo céch thirc thuc hién kha dung thl sau
ctua khia canh th ndm, Q hé sb cong sudt 13 khac nhau hogic mot sb hé sd cong
suét 14 ddng nhét.

Vién dan t6i khia canh thtr nim, cach thirc thuc hién kha dyung tht nhét
cua khia canh thlr ndm, c4ch thirc thuc hién kha dung thir hai cta khia canh thi
ndm, cach thic thyc hién kha dung th@ ba cua khia canfl thtr ndm, cédch thic
thyc hién kha dyng thr tir ctia khia canh thitr niim, cach thitrc thyc hién kha dung

thir ndm cua khia canh thir ndm, hodc céch thirc thuc hién kha dung thi séu cta
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khia canh th nim, theo cach thirc thuc hién kha dung thit bdy cua khia canh thir
nim, thiét bj truyén thong con bao gdm: bd thu, dwoc ciu hinh dé: trude khi bd
4nh xa 4nh xa Q chudi bit cAn duge truyén t6i Q tir mi trong Q bang mi, thu
théng tin ciu triic bang m4, frong d6 thong tin cdu tric bang md dugc ding dé
chi b4o Q bang ma va Q hé sb cong sudt dugc cdp phat t&i thiét bi truyén thong.

Vién din t&i khia canh thr nidm, cch thirc thue hién kha dung th nhét
cua khia canﬁ thr ndm, céch thirc thuc hién kha dung thir hai ctia khia canh thir
nam, cach thirc thuc hién kha dung th ba ctua khia canh th®r ndm, céch thic
thue hién kha dung thit tu clia khia canh thit ndm, cach thirc thuc hién khd dung
thir ndm cla khia canh thit ndm, cdch thirc thuc hién kha dung thr sdu cta khia
canh tht ndm, hodc cach thirc thyc hién kha dung thﬁ bdy cua khia canh thtt nim,
theo céach thic thuc hién kha dung thir tdm cta khia canh tht ndm, thiét bi
truyén thong 14 tram co s& hogic thiét bi dau cudi ngudi dung.

Khia canh thi séu cta sang ché d& xuét thiét bi truyén théng, bao gdm:

bb tao, duoc cdu hinh dé tao ra théng tin cdu tric bang mi; va

bd giri, dwgce cdu hinh d8 gii thong tin ciu tric bang m t&i thiét bi
truyén thong thir nhat, trong dé

théng tin cu trac bang ma duoc dung dé chi bédo Q bang ma va Q hé sb
cdng sudt duoc cép phét t61 thiét bi truyén théng thir nhét, va Q bang mi va Q hé
sb cong sudt cb trong tmg mot-mot. |

Vién dan t6i khia canh thir sdu, theo cach thirc thwe hién kha dyng thér
nhit cta khia canh th& sdu, Q bang ma 14 cic bing ma da truy nhép mé thua

SCMA, trong d6 tir ma trong Q bang m3 13 vec-to sb phirc.
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Vién din t6i khia canh thi sdu ho#ic cich thic thyc hién kha dung thi
nhét cia khia canh tht sdu, theo cach thirc thuc hién kha dung th hai cia khia
canh thir sdu, Q hé sd cong sut 13 khic nhau hoic mot sb hé sb cong sudt 13
ddng nhét.

Vién din t6i khia canh thir sdu, cach thirc thyc hién kha dung thi nhét
cua khia canh thir sau, hoac cach thﬁc thuc hién kha dung thir hai cia khia canh
thir sdu, theo cach thirc thure hién kha dung thit ba ctia khia canh th{ sau, thiét bi
truyén thong con bao gdm: | |

bd didu chinh, duc_r.c cdu hinh d8 thuc hién diéu chinh cong suét trén Q
bang ma bang cach st dung Q hé sb cong sudt, d& co thé thu dwoc Q bang ma
duoc didu chinh cong suit;

b6 thu, duge cAu hinh d8 thu tin hiéu thu trén khéi tai nguyén; va

bd giai ma, duge cAu hinh ¢ thyc hién xir 1y gidi mA trén tin hiéu thu
bing c4ch st dung F bang m3, trong 6 F bdng md la tAt c4 céc bang mi duoc sir
dung trén khéi tai nguyén, F 12 s6 nguyén 16n hon 1, va F bang mi bao gbm Q
tir mé duoc didu chinh cong sudt.

Vién dan t6i cach thire thue hién kha dung thir ba cua khia canh thi sau,
theo cach thure thyrc hién kha dyng thi tu ctia khia canh thir séu, F béng voi Q.

Vién din t&i cach thic thyc hién kha dung thi ba cia khia canh thir sdu
ho#c cach thirc thi,xc hién kha dung tht tu cia khia canh thir séu, tﬁeo cach thirc
thue hién kha dung thir ndm cta khia canh th( sdu, bd diéu chinh duoc clu hinh

cu thé @8 thuc hién didu chinh cong suét trén Q bang ma bing cach st dung Q

-C—& = CZr.xC
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hé sb cong suit theo cong thirc didu chinh cong suit k, dé c6 thé thu
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X . C; .
duoc Q bang md dugc didu chinh cong sudt, trong d6  trong cong thirc diéu

7 2 ~ Cz
chinh cong suit bi€u dién bang mi k trong Q bang ma4, k trong cong thirc

k

‘diéu chinh cong sudt biéu dién hé s cong suit twong {mg v6i bang ma k, va
trong cong thirc di€u chinh cong sudt bieu dién bang mé dugc di€u chinh cong

sut thu dugc bing céch thyc hién diéu chinh cong suét trén bang ma k bing

cach sir dung

Vién din t&i cach thirc thure hién kh4 dung thir ba clia khia canh thir sau,
cach thic thuc hién kha dung thir tw cia khia canh thir sdu, hodc cach thuc thyc
hién kha dung thir ndm cta khia canh thir sau, theo cach thirc thue hi€n khé dyng
th\ sdu cua khia canh thir squ, bd giai ma dugc chu hinh cu thé @ nhém F be’mg
mé thanh G nhom bang m3, va giai m& riéng biét tin hiéu thu bang cach st dung
G nhém bang m4, trong 6 mbi nhém bang ma thudc G nhém bing mi bao gdm
it nht mot bang mé, va G 13 s6 nguyén 16n hon 1.

Vién dan t6i cach thirc thuce hién kha dung thit séu cia khia canh thi sau,
theo cach thic thuc hién kha dung th bdy cua khia canh th séu, tin hiéu thu
thu dwogc trén khdi tai nguyén 13 tin hiéu thu Si, va theo khia canh cia viée giai
m3& riéng bi€t tin hi¢u thu béng cach st dung G nhém bang ma, bd giai ma duoc
chu hinh cy thé d&: néu i nho hon G, gidi m3 tin hidu thu Si bing cé4ch st dung
nhém bang mi thit i thude G nhém bang mi, dé cb thé thu duge chudi bit Di,
thye hién xir 1y loai bo nhidu trén tin hidu thu Si bing céch sir dung chudi bit Di,

@& c6 thé thu dugc tin hiéu thu Si+1, va gin i+1 cho i; hoic néu i bang véi G,
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giai mi tin hiéu thu Si bing cach st dung nhém bang ma thir i thudc G nhém
bang mi, & c6 thé thu duoc chudi bit Di.

Vién dan toi cach thic thue hién kha dung thi bay cta khia canh thir séu,
theo c4ch thic thuc hién kha dung thir tdm clia khia canh thir sdu, theo khia canh
cua viéc thuc hién xtr ly loai bd nhiéu trén tin hiéu thu Si b%mg cach sir dung
chudi bit Di, d& c6 thé thu duoge tin hiéu thu Si+1, bd gidi mi dugc céu hinh cu |
thé d&: 4nh xa chudi bit Di t&i mi tir ma trong nhém bang m3 thi i; thu duoc ky
ty didu ché Xi dua trén mi tir m&; nhan ky tu diéu ché Xi va d6 khuéch dai kénh
twong mg véi nhém bang mi thir 1 d8 thu dugc tich Zi; va trir tich Zi tir tin hiéu
thu Si dé c6 thé thu duge tin hiéu thu Si+1.

Vién din t6i cach thire thue hién kha dung thi bay cla khia canh thir sdu
hodc cach thirc thuc hién kha dung tht tdm cia khia canh thir su, theo cach
thie thue hién kha dyng thtr chin cia khia canh thir sau, chudi bit Di 13 chubi bit
¢6 gi tri hop 18 16n nhét trong Ni chubi bit ma thu duge béi tin higu thu Si bang
céch st dung nhdém bang m3 thit i thuéc G nhom bang ma.

Vién din téi cach thirc thuc hién kha dung thir sdu cua khia canh thi séu,
theo cach thirc thuc hién kha dung tht mudi cia khia canh thir sdu, tin hiéu thu
thu duoc trén khéi tai nguyén 13 tin hiéu thu Si, va theo khia canh cua vige giai
ma riéng biét tin hiéu thu bing cach st dung G nhém bang md, bd giai ma dugc
cAu hinh cu thé d&: néu i nho hon G, gidl m3 tin hidu thu Si bing cch sir dyung

| nhém bang mi thir i thuéc G nhém bang m4, dé c6 thé thu dugce Ni chudi bit va
Ni gia tri hop 1€ Li, trong d6 Ni chudi bit va Ni gid tri hgp 1€ Li cé tuong Umg

mot-mot, va Ni gid tri hop 1€ Li 14 khéc nhau; thu dugc Ni ky ty diéu ché Xi' dya

-24-



32630

trén Ni chudi bit, trong d¢6 Ni chudi bit va Ni ky tir diéu ché Xi' c6 tuong tmg
mdt-mot, ky tw didu ché Xi, j' trong Ni ky tyr diéu ché Xi' thu duge dya trén mi
tir m& trong nhoém bang m3 thir i ma thu dwgc bang cich 4nh xa chudi bit Ni, j
trong Ni chudi bit, va chudi bit Ni, j 14 chudi bit bt ky trong Ni chudi bit; va thu
duoe ky tir diéu ché trung binh Xi dua trén Ni gid tri hop 18 Li va Ni ky tu didu
ché Xi', nhan ky tu diéu ché trung binh Xi va d6 khuéch dai kénh tuong tmg véi
nhém bang mi thiy i dé thu duoc tich Zi, trir tich Zi tir tin hidu thu Si dé thu
duge tin hiéu thu Si+1, va gan i+1 cho i; hodc néu i bing véi G, giai ma tin hidu
thu Si bang cach st dung nhém bang ma thit i thuéc G nhém béng md, d8 6 thé
thu dugc chudi bit Di.

Vién din t6i cach thie thue hién kha dung thi sdu cta khia canh thir sdu,
. theo céch thirc thuc hién kha dung thl bay cia khia canh thir sdu, tin hiéu thu
thu dwoc trén M khdi tai nguyén 13 tin hiéu thu Si, theo khia canh cua viéc gidi
mi riéng biét tin hi€u thu béng cach st dung G nhém bang m3, bd gidi mi duoc
céu hinh cy thé dé:

néu i nho hon G, gidi m3 tin higu thu Si bang cach sir dung nhém bang
m3 thit i thugc G nhém bang ma, dé c6 thé thu duwoc Ni chudi bit va Ni gi4 tri
hop 18 Li, trong &6 Ni chudi bit va Ni gid tri hop 1€ Li c¢6 tuong img mdt-mdt, Ni
gié tri hop 1€ Li 1a khic nhau, va gid tri hop 1€ Li tuwong tng vé&i chudi bit Di
trong Ni chudi bit 14 16n hon gi4 tri hop 18 Li khéc trong Ni gié tri hop 16 Li; va
néu viée kiém tra 18i du vong trén chudi bit Di thanh ¢dng, thuc hién xi ly loai
bé nhifu trén tin hiéu thu Si bing cach sir dung chudi bit Di, dé c6 thé thu duoc

tin hiéu thu Si+1, va gan i+1 cho i; hodc va néu viée kiém tra 18i du vong trén
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chudi bit Di thit bai, thu dugc Ni ky ty didu ché Xi' dira trén Ni chudi bit, trong
d6 Ni chudi bit va Ni ky tir diéu ché Xi' c6 twong g mot-mdt, ky ty didu ché
Xi, j' trong Ni ky tu diéu ché Xi' dwoc thu dya trén mi tir ma trong nhém bang
m3 thir i ma thu dugc bang cch 4nh xa chudi bit Ni, j trong Ni chudi bit, va
chudi bit Ni, j 1a chudi bit bt ki trong Ni chubi bit; va thu dwoc ky ty didu ché
trung binh Xi dya trén Ni gi4 tri hop 18 Li va Ni ky tw didu ché Xi', nhan ky tu
.diéu ché trung binh Xi va d6 khuéch dai kénh trong tng véi nhém bang ma thiz
i @€ thu dugec tich Zi, trix tich Zi tir tin hidu thu Si d& thu dwoc tin hiéu thu Si+1,
va gan i+1 cho i; hogic néu i bing véi G, gial ma tin hiéu thu Si bang cich su
dung nhém bang m3 th i thudc G nhom bang ma, dé c¢6 thé thu duge chudi bit
Di.

Vién din téi cach thirc thuc hién kha dyng thir sdu ctia khia canh thir séu,
cach thirc thuc hién kha dung thir bay ctia khia canh thi sdu, cdch thirc thuc hién
kha dung thir tdm cua khia canh th® sau, cach thirc thuc hién kha dung thir chin
cua khia canh thir sdu, cach thic thuc hién kha dung thr mudi ctia khia canh thi
sau, hodc cach thuc thuc hién kha dung thir bay cta khia canh thi s4u, theo cch
thire thyc hién khd dung th mudi hai cla khia canh thir sdu, cong suét trung
binh tvong Umg véi nhém bang ma thir i thudc G nhém bang mi 14 16n hon cong
sudt trung binh twong tmg véi nhém béng mé thir (i+1) thudc G nhém béng ma.

Vién din t6i c4ch thirc thyc hién kha dung ndo cua khia canh thit s4u,
hodc céch thirc thyc hién kha dung thi nhét téi cach thire thuc hién kha dung thi
mu0i hai cta khia canh thir su, theo cach thic thue hién kha dung tht mudi ba

cua khia canh thir séu, thiét bj truyén thong thi nhit 13 tram co s&, va thiét bi
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truyén thong 14 thiét bi ddu cudi ngudi ding; hozc thiét bi truyén thong 13 tram
co s&, va thiét bi truyén thong thir nhit 13 thibt bi dAu cudi ngudi ding.

Khia canh thi bay ctia sang ché d& xudt thiét bi truyén thong, thiét bj c6
thé bao gdm:

bd x1r Iy, bd nhd, va bd thu phat ma dugce két nbi béng cach st dung
kénh truyén, trong d6

bd x1r 1y duoc cAu hinh d8: thuc hién didu chinh cong sudt trén Q bang
m4 bang cch st dung Q hé sb cong sudt, dé c6 thé thu duoc Q bang ma dugce
diéu chinh cong sudt, trong @6 Q 13 s6 nguyén duong, va Q hé sb céng suit va Q
bang mé c6 trong tmg mot-mdt; dnh xa Q chudi bit cln duoc truyén toi Q tir ma
trong Q béng ma duogc diéu chinh cong sudt, trong d6 Q chudi bit va Q tir ma c6
tuong tng mot-mot; va thu duoe, ky tw didu ché dva trén Q tir m3; va

b6 thu phat duoc cdu hinh dé giri ky tr didu ché trén khéi tai nguyén.

Vién din téi khia canh thir bay, theo c4ch thirc thuc hién khé dung thi
nhit ciia khia canh thir bay, b xi 1y dugc cAu hinh cu thé & thuc hién didu

chinh cong sut trén Q bang ma bing céch sir dung Q hé s& cong suét theo cong

-C-.'\’ = Q. C

thire diéu chinh cong sut R, dé co thé thu duoge Q bang mi duogc

didu chinh cong suét, trong d6 * trong cong thic didu chinh cong suét biéu
X1 ~ , ~ o r aiA , o £
dién bang mi k trong Q bang m3, trong cong thc diéu chinh cong sudt

. 2 o~ 4 ’ . Ck
bi€u dien hé sO cong suat twong ung voi bang mi k, va trong cong thic

didu chinh cbng sudt biéu difn bang ma dugc diéu chinh céng sudt thu duoc
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bang cach thuc hién didu chinh cong suit trén bang mi k bing cach st dung
4%

Vién dn t6i khia c¢anh thir bay ho#ic c4ch thitc thyc hién khé dung thir
nhét ciia khia canh tht bay, theo c4ch thic thuc hién kha dung thi hai cta khia
canh thir bay, Q hé 56 cong sudt duoc lya chon tir tip hé s6 cong suht ung vién
ma bao gdm M hé sb cong sudt tmg vién.

Vién din téi khia canh thir bay ho#ic c4ch thirc thuc hién kha dung thr
nhét ctia khia canh tht bay, theo cich thirc thyc hién kha dung thi ba cta khia
canh f:hl'r~ bay, hé sb cong sudt i trong Q hé sé cong sudt va béng mi j trong Q
bang m3 c6 twong ing mot-mot, trong do gia tri cia hé s6 cong sudt i dugc xé4c
dinh dwa trén toc 6 ma hoéa clia bang m3 j va/hoic bac didu ché ctia bang ma j.

Vién din t6i khia canh thir bay, cdch thic thuc hién kha dung thi nhét
cua khia canh thi bay, cach thitrc thuc hién khad dung thir hai cta khia canh th®
bay, hodic cach thuc thyc hién kha dung thir ba ciia khia canh thir bay, theo cach
thirc thue hién kha dung thr tu cla khia canh thir bay, mbi chudi bit trong Q
chudi bit duoc 14y tlr céc luéng dit liéu khac nhau tir Q luéng dix liéu.

Vién din téi khia canh th@ bay, cach thirc thuc hién kha dung th@ nhét
clia khia canh thr bay, cich thirc thuc hién kha dung thi hai ciia khia canh thi
bay, cach thirc thuc hién khd dung thir ba cua khia canh thir bdy, hodc cach thurc
thuc hién kha dyng thir tv cla khia canh thi bay, theo céch thirc thuc hién kha
dung thir nm cua khia canh thlr by, Q badng ma 12 cac bdng ma da truy nhdp ma
thua SCMA, trong d6 tir m trong Q bang m# 13 vec-to sb phic.

Vién din téi khia canh thit bay, cach thirc thuc hién kha dung thw nhét
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ctia khia canh thtr bay, cach thirc thuc hién kha dung thir hai cla khia canh thi
bay, cach thirc thuc hién kha dung thlr ba cia khia canh thir bay, cach thtc thuc
" hién kha dung tht tu ctia khia canh thir bay, hodc céch thirc thuc hién kha dung
thi nim cta khia canh thir bay, theo cich thire thyc hién kha dung thir sau cla
khia canh thir bay, Q hé sb cong suAt 1 khéc nhau hodic mot s& hé sb cong suét
14 ddng nhét.

Vién dan t&i khia canh thtr bay, cach thuc thyc hién khd dung the nhét
cta khia canh thir bay, cach thitc thuc hién kha dyung thl hai ctia khia canh thi
béy, cdch thic thue hién kha dung thir ba cua khia canh thit bay, cach thic thuc
hién kha dung th(r tu cua khia canh. thi by, cach thitc thuc hién kha dung thir
nim ctia khia canh thit bay, hodc cich thirc thyc hién kha dyung thir sdu ctia khia
canh thr bay, theo cach thuc thyc hién kha dyng thir bay cua khia canh tht bay,
b6 thu phat con dugc cAu hinh dé: trudce khi bd xtr 1y thue hién diéu chinh cong
suét trén Q bang m3 bing cach stt dung Q hé sb cong suft, d& cb thé thu dugc Q
bang m& dugc didu chinh cong suét, thu théng tin cu tric bang mi, trong d6
thong tin cAu tric bang ma dugc ding dé chi bdo Q bang ma va Q hé s6 cong
suét dugc cip phét t6i thiét bi truyén thong.

Vién dan t&i khia canh thi bay, cach thic thuc hién kha dung thi nhét
cta khia canh th bay, cach thuc thyc hién kha dung.thl’r hai cua khia canh tht
bay, cach thirc thuc hién khé dung thir ba ciia khia canh thir bdy, cach thirc thuc
hién kha dung thir tr ctia khia canh thir bdy, cach thirc thuc hién kha dung thi
niam cia khia canh thir bay, cach thuc thyc hién kha dung thir sdu ctia khia canh

thir bay, hodc cach thic thyc hién kha dung thir bay ctia khia canh thir bdy, theo
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c4ch thitc thyc hién kha dung th@t tim cta khia canh th® bay, thiét bi truyén
théng 13 tram co s& hoic thiét bj ddu cudi nguoi ding,

Khi.a canh thit tim clia sang ché d& xuét thiét bi truyén thong, bao gbm:

bd xu 1y, bd nhd, va bd thu phat ma duge két ndi bing cach sir dung
kénh truyén, trong d6

bd xtt 1y duge cdu hinh d& 4nh xa Q chudi bit cAn dwoc truyén téi Q tir
m3 trong Q bang m4, trong d6 Q 13 s6 nguyén duong, va Q chudi bit va Q tir ma
co tuong tmg mot-mot; thuc hién didu chinh cong sudt trén Q tir m& bﬁng.céch
sir dung Q hé ) céng sudt, & c6 thé thu dugc Q tir ma dwogc didu chinh cdng
suft, trong d6 Q hé s6 cong sudt va Q bang ma ma Q tir mi fhuéc vé né c6 twong
mg mot-mdt; va thu duge ky ty didu ché dwa trén Q tir ma dugc didu chinh cong
sut; va

bd thu phét duge ciu hinh d& giri ky tu diéu ché trén khdi tai nguyén.

Vién din t6i khia canh thir tdm, theo cach thirc thuc hién kha dung thir
nhét ctia khia canh tht tm, bd xit Iy dwoc ciu hinh cu thé dé thuc hién didu

chinh cAng sut trén Q tir ma bing cach st dung Q hé sé cong suét theo cong

2 , E = -_X' N N
thirc didu chinh cong sudt 9) Tk (,g); de c6 theé thu dugc Q tir m& duoc

x5 (9)

diéu chinh cbng suit, trong d6 “” trong cong thirc diéu chinh cong suft

« R X \ ~ / A 5 ~ 5 ~ ((-.\' A I
bi€u dién tr ma g thudc bang mé k trong Q bang m4, trong cong thirc

diéu chinh cong suat biéu dién hé€ s6 cOng suat tuong Umg v6i bang m3 k, va

Xy (g) n . Y Z . 2 . X o A
¥ trong cong thic di€u chinh cong suit bicu dién tir m& dugc di€u chinh
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X (9)

cong suét thu duge bing cach thue hién diéu chinh céng suét trén bang

1 o
cach st dung

Vién din t6i khia canh thit tAm hodc cach thic thyc hién kha dyng thir
nhéit cia khia canh thir tdm, theo cach thic thue hién kha dung thi hai cta khia
canh thir tdm, Q hé s& cdng sudt duoc lua chon tir tip hé 56 cong suét ung vién
ma bao gbm M hé s cong sult tmg vién.

Vién dan t6i khia canh thir tdm hodc céach thitc thud hién kha dung tht
nhét cia khia canh thir tdm, theo cich thic thuc hién kba dung thir ba cua khia
canh thi tAm, hé sé cong sut i trong Q hé.sc”') cong sut va bang mi j trong Q
bang mi c6 twong Ung mdt-mot, trong do6 gid tri cua hé sb cong suét i duoc x4c
dinh dya t;én tbc 46 ma hoa ctia bang m3 j va/hoic béc didu ché cta bang m4 j.

Vién dén t6i khia canh thi tdm, céch thirc thyc hién kha dung thir nhit
ctia khia canh th tam, cach thic thuc hién khé dung thir hai cua khia canh tht
tdm, hodc cach thirc thie hién kha dung thit ba clia khia canh thir.tAm, theo cach
thirc thuc hién kha dung thir tw ciia khia canh tht tam, mdi chudi bit trong Q
chudi bit dwogc 14y tir cdc ludng dit liéu khac nhau tir Q ludng dit liéu.

Vién din téi khia canh th@ tAm, cich thirc thyc hién kha dung thu nhét
cua khia canh thir tdm, cach thic thuc hién kha dung thir hai cia khia canh thw
tam, cdch thirc thuc hién kha dung thir ba ciia khia canh th{r tdm, ho#c cach thirc
thyc hién kha dung thi tu cia khia canh thir tdm, theo cach thirc thuc hién kha
dung thr ndm cta khia canh th tam, Q bdng m& 14 cdc bang mé da truy nhép

mé thira SCMA, trong d6 tir m4 trong Q bang mi 13 vec-to s§ phitc.
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Vién din t6i khia canh thir tim, c4ch thitc thyc hién khé dung thi nhét
cua khia canh thi tam, céchl thic thuc hién kha dung thir hai cua khia canh thi
tdm, cach thirc thuc hién kha dung thir ba cta khia canh thir tam, cach thirc thuc
hién kha dung th{ tu cia khia canh thit tdm, ho#ic cdch thirc thyc hién kha dung
thr nim cta khia canh thit tdm, theo cach thﬁc thuc hién khd dung thir sdu cia
khia canh thi tdm, Q hé sb cong sudt 14 khéc nhau hodc mot sb hé sb cong sut
13 ddng nhét.

Vién dn t6i khia canh thir tAm, c4ch thirc thuc hién kha dung thir nhét
cua khia canh thﬁ tdm, cich thirc thuc hién kha dung th{r hai cia khia canh thir
tam, cach thirc thuc hién kha dung thit ba cta khia canh thir tdm, cach thirc thuc
hién kha dung thir tu ciia khia canh thir tdm, cach thirc thuc hién kha dung thi
nam cia khia canh thir tdm, hodc cach thic thyc hi€n kha dﬁng thir s4du cta khia
canh th(r tdm, theo c4ch thic thyc hién kha dung thlr bdy cia khia canh thi tam,
b6 thu phét con duoc cdu hinh dé: trude khi bd xir Iy 4nh xa Q chudi bit cin
duoc truyén téi Q tir ma trong Q bang m4, thu théng tin chu tric bang m4, trong
d6 thong tin cAu triic bang mi dugc dung d& chi bdo Q bang ma va Q hé sb cong
sult dugc cdp phat toi thiét bi truyén thong.

Vién din t&i khia canh thi tdm, cdch thtrc thuc hién kha dung thu nhét
cua khia canh thir tdm, cach thirc thyc hién khd dung th( hai cla khia canh thi
tam, cdch thirc thuc hién kha dung thir ba ctia khia canh th{ tam, cdch thirc thuc
hién kha dung thr tw cla khia canh thir tdm, cdch thirc thyc hién kha dung thi
nim ciia khia canh thtt t4m, c4ch thic thyc hién kha dung thi séu cia khia canh

thlr tdm, hodc cach thirc thyc hién khd dung thit bay cta khia canh thit tdm, theo

-32-



32630

cach thic thuc hién kha dung thir tdm cta khia canh thir tdm, thiét bi truyén
théng 13 tram co s& hodc thiét bi déu cudi ngudi dung.

Khia canh thr chin cia sang ché d& xudt thiét bi truyén thong, bao gdm:

bo xt 1y, bd nhd, va bd thu phat ma dwoc két ndi bang céch sir dung
kénh truyén, trong d6

bd xtr ly duoc c4u hinh dé tao ra thong tin cdu tric bang mi; va

b6 thu phat dwoc cdu hinh dé giri thong tin ciu tric bang mi t6i thiét bi
truyén thong thit nhét, frong dé - |

thong tin cu tric bang m3 duoc ding dé chi bdo Q bang ma
va Q hé sb cong suit duoc cdp phat t6i thiét bi truyén thong thi nhét, va Q bang
m4 va Q hé s cbng sudt co t&ong g mot-mot.

Vién dan t6i khia canh thit chin, theo cdch thirc thuc hién kha dung thir
nhét cia khia canh th(r chin, Q bang mi 1a cadc bang ma da truy nhédp mé thua
SCMA, trong d6 tir m3 trong Q bang m4 13 vec-to sd phIfIC.‘

Vién dan téi khia canh th chin hodc cach thirc thuc hién kha dung thi
nhét cta khia canh thir chin, theo céch thirc thue hién kha dung thir hai ciia khia
canh thw chin, Q hé s cong suét 12 khdc nhau hodc mot sd hé sb cong sudt Iél
dong nhét.

Vién din t6i khia canh tht chin, céch thirc thuc hién kha dung tht nhit
cta khia canh thi chin, hodc céch'thl’rc thuc hién kha dung thir hai cta khia canh
thir chin, theo céch thirc thuc hién kha dung thi ba cia khia canh thir chin, b6 x
Iy con dwgc cAu hinh dé thuc hién diéu chinh cOng sudt trén Q bang ma bing

cach sir dung Q hé sb cong sudt, dé co thé thu duoc Q bang ma duoc didu chinh
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cong sudt; thu duoc tin higu thu trén khéi tai nguyén bang céch st dung bd thu
phat; va thuc hién xt 1y giai ma trén tin hi€u thu béng céch st dung F bang m4,
trong d6 F bang md 1a tit cd cdc bang mi dwoc sir dung trén khéi tai nguyén, F
13 s6 nguyén 1én hon 1, va F bang m3 bao gbm Q tir ma duoc diéu chinh cong
suft.

Vién dan t6i cach thirc thyc hién Khé dung thir ba cta khia canh tht chin,
theo céch thirc thyc hién kha dung th@ tu cta khia canh thir chin, F béng voi Q.

Vién dan téi cach thire thue hién kha dung thit ba ctia khia canh thi chin
ho#c cach thirc thuc hién kha dung tht tu cuia khia canh thit chin, theo céch thirc
thuc hién kha dung thit nim cia khia canh thi chin, bg xt ly duoc cAu hinh cu

thé @& thue hién didu chinh cong sudt trén Q bang m bang cach sir dung Q hé sb

Ek = Q. C

cong suit theo cong thirc didu chinh cong sudt *, @& c6 thé thu duoc

\ 14 CV\- . )
Q bang m3 dugc diéu chinh céng sudt, trong 6 ° trong cdng thuc diéu chinh

4 'Iq\ '7\‘ hd ~ 2 ~ a. A 4 'l‘\
cbng suft biéu dién bing mi k trong Q bing m4, * trong cong thic diéu

chinh cong sudt biéu dién hé sd cong suit twong Ung véi bang mi k, va
trong cong thirc diéu chinh cong sudt biéu dién bang ma duoc diéu chinh cong

sudt thu duoc bing céch thyc hién diu chinh coéng sudt trén bang m3 k bing

cach st dung

Vién din t6i cach thire thuce hién kha dung thir ba ctia khia canh thi chin,
céch thtre thuc hién kha dung th{r tu ciia khia canh thir chin, hodc céch thirc thuc
hién kha dung thir nim cta khia canh th( chin, theo cach thirc thuc hién kha
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dung thir sdu ctia khia canh thir chin, bd xir Iy dugc cAu hinh d& nhém F bang ma
thdnh G nhém béng ma, va gidi ma riéng biét tin hiéu thu bing céch sir dung G |
nhom Béng m4, trong 6 m&i nhém bang m3 thudc G nhém bang ma bao gbm it
nhit mot bang mé, va G 12 s6 nguyén 16n hon 1.

Vién din téi cach thic thuc hién kh& dung thtr sdu cla khia canh thit
chin, theo cach thirc tﬁuc hién kha dung thir bay ctia khia canh thir chin, tin hiéu
thu thu duogc trén khéi tai nguyén 13 tin hidu thu Si, theo khia canh cta viée giai
mi ri€ng biét tin hi€u thu béng cach st dung G nhém bang mi, bd xi lS’l duoc
chu hinh d&: néu i nhoé hon G, giai m3 tin hiéu thu Si bing cach sir dung nhém
bang ma thir i thuéc G nhom bang m4, dé c6 thé thu duoc chudi bit Di, thuce hién
xir 1y loai bo nhidu trén tin hiéu thu Si bing cach sir dung chudi bit Di, dé c6 thé
thu duge tin hidu thu Si+1, va gan i+1 cho i; hoic néu i bing véi G, giai ma tin
hidu thu Si bing c4ch str dung nhém bang ma thir i thudc G nhém bang ma, dé
c6 thé thu duge chudi bit Di.

Vién dn t6i cach thic thyc hién kha dung thir bdy cia khia canh thi
chin, theo céch thirc thyc hién kha dung thir tdm cta khia canh thitr chin, theo
Kkhia canh ctia viéc thuc hién xi 1y loai bo nhidu trén tin higu thu Si bang cach sir
dung chudi bit Di, dé c6 thé thu dugc tin hiéu thu Si+1, bd xir 1y dugc cdu hinh
dé: anh xa chudi bit Di t&i mi tir ma trong nhém bang ma thi i; thu duge ky tu
diéu ché Xi dya trén mi tir m&; nhan ky tw didu ché Xi va @ khubch dai kénh
twong Umg v6i nhém bang mi thir i dé thu duoc tich Zi; va trir tich Zi tir tin hidu
thu Si dé cé thé thu dugc tin hidu thu Si+1.

Vién din t6i céch thirc thuc hién kha dung thtr bay cia khia canh thi
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chin hodc c4ch thirc thuc hién kha dung thtt tdm ctia khia canh thir chin, theo
cach thtrc thuc hién kha dung tht chin cia khia canh thir chin, chudi bit Di 1a
chudi bit cé gi4 tri hop 16 16n nhét trong Ni chudi bit ma thu dwoc bang cich giai
ma tin hiéu thu Si b%mg cach su dung nhom bang ma thr i thuéc G nhom bang
ma.

Vién dan t&i cach thirc thuc hién kha dung thir siu cta khia canh thu
chin, theo cach thirc thuc hién kha dung tht mudi cla khia canh thir chin, tin
hiéu thu thu dugc trén khéi tai nguyén 13 tin hidu thu Si, theo khia canh cta viéc

| giai ma riéng biét tin hiu thu bing cach st dung G nhom bang mi, bd xi ly
duoc cAu hinh dé: néu i nhé hon G, gidi mi tin hiéu thu Si béng cach st dung
nhém bang ma th i thudc G nhém béng m4, dé c6 thé thu dugc Ni chudi bit va
Ni gia tri hop 18 Li, trong d6 Ni chudi bit va Ni gi4 tri hop 1& Li c6 twong tng
mot-mot, va Ni gié tri hop 18 Li 13 khdc nhau; thu duoc Ni ky tu didu ché Xi' dua
trén Ni chudi bit, trong d6 Ni chudi bit va Ni ky tw diéu ché Xi' c¢6 tuong tmg
mot-mot, ky tu didu ché Xi, j' trong Ni ky tu didu ché Xi' duge thu dya trén mi
tlr mi trong nhém bang méa thitr i ma dugce thu bing cach anh xa chudi bit Ni, j
trong Ni chubi bit, va chudi bit Ni, j 1a chubi bit bit ky trong Ni chudi bit; va thu
duoc ky tir didu ché trung binh Xi da trén Ni gia tri hop 18 Li va Ni ky tu diéu
ché Xi', nhan ky tu didu ché trung binh Xi va d6 khuéch dai kénh tuong tng véi
nhém bang m3 ther i dé thu dwoc tich Zi, trir tich Zi tir tin hidu thu Si dé thu
duoc tin hidu thu Si+1, va gan i+1 cho i; hodic néu i béng V(’Ti-G, gial mé tin hiéu
thu Si bang cch sir dung nhém bang m3 thi i fhuc}c G nhém bang m4, dé c6 thé

thu duoc chubi bit Di.
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Vién din t&i cach thirc thue hién kha dung thir siu cta khia canh th
chin, theo céch thirc thyc hién kha dung thir bdy cta khia canh thi chin, tin higu
thu thu duge trén M khéi t3i nguyén 14 tin hiéu thu Si, theo khia canh clia viéc
giai ma riéng biét tin hiéu thu bang cach sir dung G nhém bing mi, bd xit Ly
duoc cAu hinh d8: néu i nho hon G, giai ma tin hiéu thu Si bing céch sit dung
nhém bang m thir i thudc G nhém bang ma, d8& c6 thé thu dwoc Ni chudi bit va
Ni gia tri hop ié Li, trong d6 Ni chudi bit.vé Ni gié tri hop 1€ Li c6 tuwong ung
mot-mot, Ni gia tri hop 1€ Li 1a khéq nhau, va gié tri hop 1€ Li twong Umg voi
- chudi bit Di trong Ni chudi bit 13 16n hon gi4 tri hop 1€ Li khac trong Ni gi4 tri
hop 18 Li; va néu viéc kiém tra 18i dw vong trén chudi bit Di thanh céng, thuc
hién xt 1y loai bd nhidu trén tin hidu thu Si bing cach sir dung chudi bit Di, ¢é
c6 thé thu duoc tin hiéu thu Si+1, va gan i+1 cho i; ho#ic néu viée kiém tra 181 du
vong trén chudi bit Di thit bai, thu dugc Ni ky tu diéu ché Xi' dya trén Ni chudi
bit, trong d6 Ni chubi bit va Ni ky tir diéu ché Xi' c6 twong ting mét-mét, ky tu
diu ché Xi, j' trong Ni ky tu didu ché Xi' dugc thu dua trén mi tir ma trong
nhém bang ma th i ma thu dugc bing cﬁch 4nh xa chudi bit Ni, j trong Ni chudi
bit, va chudi bit Ni, j 14 chudi bit bat ky trong Ni chudi bit; va thu dugc ky tu
diu ché trung binh Xi dua trén Ni gi4 tri hop 1& Li va Ni ky tu didu ché Xi',
nhén ky tu diéu ché trung binh Xi va d6 khuéch dai kénh twong Gng v6i nhém
bang mé thir i dé thu d_uc_yc tich Zi, trir tich Zi tir tin hiéu thu Si d& thu duoc tin
hiéu thu Si+1, va gan i+1 cho i; hodc néu i bing v6i G, gidi ma tin hiu thu Si
bing cach str dung nhém bang mi thr i thuc G nhém bang ma, d& co thé thu

duoc chudi bit Di.
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Vién din t6i cach thic thuc hién kha dyng thir sdu cta khia canh thi
chin, cich thrc thuc hién kha dung thir bay ciia khia canh thir chin, cach thirc
thuc hién kha dung thit tim cla khia canh thit chin, cdch thic thuc hién kha
dung thit chin clia khia canh thir chin, cdch thirc thwe hign khd dyng th muoi
cua khia canh thtr chin, hofic cach thic thyc hién kha dung thi bay cia khia
canh th chin, theo cach thirc thuc hién kha dung th mudi hai cta khia canh
thir chin, cong suft trung binh tuong tmg v4i nhom bang mi thir i thude G nhém
bang mi 14 16n hon cong sudt trung binh trong tmg v6i nhém bang ma thiy (i+1)
thuéc G nhom bang mi. -

Vién dan t&i bit ky cach thirc thuc hién kha dyng nao cia khia canh thi
chin, hodic cach thic thyc hién kha dung thi nhét t&i cach thire thyue hién kha
dung thlr muodi hai ctia khia canh th( chin, theo cach thirc thuc hién kha dung
thr muoi ba cia Khia canh tht chin, thiét bi truyén thong thir nhét 13 tram co s0,
v4 thiét bi truyén thong 13 thiét bi ddu cubi ngudi ding; hogc thiét bi truyén |
thong 14 tram co 8, va thibt bi truyén thong thir nht 13 thiét bi dau cudi nguoi
dung. |

C6 thé du:orc‘ hiéu ring, theo mot sb céc gidi phép k¥ thudt trong céc
phuong 4n cia sang ché, thiét bi truyén thong thit nhéat thyc hién diéu chinh
cong suét trén Q bang ma bing cach st dung Q hé s6 cong suét, dé co thé thu
dugc Q bang ma duoc diéu chinh cong suét, va thiét bj truyén théng thi nhét
4nh xa Q chudi bit cin duoc truyén t6i Q tir mi trong Q bang mi duge diéu
chinh cdng suit. Bing céch ndy, céc cong suét cia Q tir ma duoc ding dé bidu

dién Q chudi bit c6 thé khac nhau, va duge thdy qua cdc cude kiém tra va thuc
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tién ring, viéc st dung Q tir mé v6i cac cong suét khac nhau d& bidu dién Q
chudi bit tai mdy phat giup ning cao chét lwong gidi m3 tin hiéu tai bo thu, va Q
£ mé v&i che cong sudt khac nhau giup thiét ké thuat todn gidi ma dugce t6i wu
héa voi muc do phire tap thdp hon va ngoai ra con gitp gidm mic d§ phirc tap
cla thao tac gidi mA tin hiéu tai may thu trong hé thdng truyén thong.
M ta vin tit cdc hinh vé

Dé mo ta cac giai phip k¥ thuét theo céc phﬁo*ng 4n cla séng ché 13
rang hon, phin dudi ddy mé ta vén tht cic hinh vé& kém theo dugo cén dén dé mo
ta cdc phuwong 4n. R rang la, cac hinh vé kém theo trong phin md ta dudi day
thé hién mot vai phuong an clia séng ché, va ngudi ngudi co trinh d6 trung binh
trong linh vyc k§ thuit vin co thé tao ra cac hinh v& khéc tlr cac hinh v€ kém
theo ndy ma khong cén céc nd lyc sang tao.

Fig.1 la gian dd thé hién phuong phap truyén thong dit liéu theo phuong
4n cla sang ché;

FIG. 2 14 gién dd thé hién phuong phép truyén thong dit liéu khéc theo
phuong 4n cia sang ché;

FIG. 3 13 gian dd thé hién phuong phap truyén thong dit lidu khic theo
phuong 4n cia sang ché;

FIG. 4-a 13 gidn db thé hién phuong phap truyén thong dit liéu khac theo
phuong 4n cha sang ché;

FIG. 4-b 13 gian dd chu tric clia qué trinh x{r 1y bit theo phuong 4n cia
sang ché;

FIG. 4-c 13 gian dd cAu triic khac clia qua trinh xit 1y bit theo phuong 4n
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clia sang ché;

FIG. 4-d 14 gian dd cAu triac khéc ctia qué trinh x@ 1y bit theo phwong 4n
cha sang ché;

FIG. 4-e 12 gian db ctia bang m3 dwoc didu chinh céng suét theo phuong
4n ciia sang ché;

FIG. 5-a 13 gian @3 thé hién phwong phép truyén thong dit liéu theo
phuong 4n ciia sang ché;

FIG. 5-b 13 gidn dd cdu tric khéc ctia qué trinh xtr 1y bit theo phuong 4n
cha sang ché;

FIG. 5-c 1a gian dd céu tric khac ciia qué trinh xi 1y bit theo phuong 4n
cta sang ché;

FIG. 5-d 1a gian d4 cu trac khac ctia qué trinh x& 1y bit theo phuong 4n
clia sang ché;

FIG. 6 13 gian @b céu tric cua thiét bj truyén théng theo phwong én cia
sang ché;

FIG. 7 12 gian db cAu tric cta thiét bi truyén théng khac theo phuong 4n
cta sang ché;

FIG. 8 14 gian dd ciu trc cia thiét bi truyén thong khac theo phuong 4n
clia sang ché;

FIG. 9 1 gian d4 cAu tric clia thiét bi truyén théng khéc theo phwong 4n
ctia sang ché;

FIG. 10 13 gidn db cdu tric clia thiét bi truyén thong khac theo phuong

an cua sang ché; va
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FIG. 11 14 gian dd cu tric cla thiét bi truyén thong khac theo phuong
4n cha sang ché.

M t3 chi tiét sing ché

Céac phuong an cua sang ché d& xuit phuong phap truyén thong dit lidu,
thiét b lién quan, va hé théng truyén thong, dé giam muc o phic tap cia thao
tdc gidi mi tin hiéu tai may thu trong hé théng truyén théng va ning cao chét
luong gidi mi tin hiu tai may thu.

DPé 1am cho céc muc dich sing ché, cac dic diém, va céc hiu qua cia
séng ché ro rang va d& hifu hon, phin dudi ddy mé ta cdc giai phap k¥ thuét
theo c4ac phuong 4n cua sang ché dya vao cac hinh v& kém theo theo cac phuong
4n cha séng ché. RS rang 13, c4c phuong &n duge md t4 chi 12 mot vai ma khong
phai 13 tt ca cac phuong 4n cta sang ché. T4t ca cac phuong an khac thu dugc
boi ngudi b trinh do trung binh trong linh vyc k¥ thuit dya vao cac phuong én
ctia sang ché ma khong cé cac nd lyc sing tao s& n3m trong pham vi bao hd clia
sang ché.

Trong ban md t4, yéu cau bao ho, va cac hinh ‘vé kém theo cua sang ché,
cac thudt ngit "thir nhat", "thtr hai", "th{ ba", "thi tu", va v.v. nhim phén biét
gitta cac d6i tuong khéc nhau nhung khong thé hién trinh tu cu thé. Hon nita,
cic thudt ngft "bao gdm", "gdm c6" va bit ky cac bién thé khac, c6 nghia 1a bao
gbm khong ngoai trir. Vi dy, quy trinh xtt Iy, phuong phép, hé théng, san phim,
ho#c thiét bi ma bao gdm mot loat cdc budce hotic cic bo phan khong bi gidi han
trong cac bd phén va budc dugce liét k& nay, nhung con mot cach tiy chon bao

gdm budc hodc bo phan khong dugc liét ké, hodc con mot cach tiy chon bao
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gdm bd phén hodc bude khéc cia quy trinh xi 1y, phuong phép, sdn phdm hoiic
thiét bi.

Theo phuong én ctia phuong phép truyén théng dit liéu theo sang ché,
phuong phép truyén thong dit lidu c6 thé bao gdm: thuc hién, béi thiét bi truyén
thong tha nhét, diéu chinh cdng sut trén Q bang ma bing cach st dung Q hé s&
cong sudt, dé co thé thu dugc Q bang ma duge didu chinh cong sudt, trong d6 Q
14 s6 nguyén duong, va Q hé s§ cong suft va Q bang mi cé twong tmg mot-mdt;
4nh xa, boi thiét bi truyén ihang thir nhét, Q chudi bit cin dwoc truyén téi Q tir
m3 trong Q bang m& duoc didu chinh cdng sult, trong d6 Q chudi bit va Q tir mi
c6 tuong tmg mdt-mdt; thu nhén, boi thiét bi truyén thong thir nhét, ky tu diéu
ché dua trén Q tir m#; va giii, boi thiétl bi truyén thong thir nhit, ky tw diéu ché
trén khéi tai nguyén.

Vién din téi FIG. 1, FIG. 1 1a gién dd thé hién phuong phép truyén
thong dit liéu theo phuong 4n ciia sang ché. Nhu dugce thé hién trong vi du trén
FIG. 1, phuong phap truyén thong dit liéu dugc d& xuét theo phuong 4n ctia sing
ché c6 thé bao gdm céc budce dudi day.

101. Thiét bj truyén thong tht nhét thuc hién diéu chinh cong suét trén
Q bang ma bang cach sir dung Q hé s6 cong suit, dé co thé thu dugc Q bang mi
duoc diu chinh cong sut, trong d6 Q 13 sb nguyén duong, va Q hé s6 cong suét
va Q bang mi co6 tuong mg mot-mot. |

Vidy, Qco thé béng 1,2,3,4,6,8, 15, hodc sb nguyén duong khéc.

MOt céch tiy chon, thiét bi truyén thong thi nhit c6 thé 13 tram co s,

thiét bi déu cudi, hoic dang thiét bi khac.
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102. Thiét bi truyén thong thi nhét 4nh xa Q chudi bit cdn dugc truyén
t&i Q tir mA trong Q bang m3 dwoc didu chinh cong sut, trong 6 Q chudi bit va
Q tlr ma c6 twong ng mot-mat.

Céc tir m3 khéc nhau trong bang méi co thé biéu dién chudi bit véi cic
gid tri khac nhau. Do d6, Q tir mi dugc didu chinh cong suét cb thé duge tim
kiém cho Q tir ma rﬁéx c6 twong tng mot-mot véi Q chudi bit cAn dugc truyén,
nhd @6 Q chudi bit cin duge truyén duoc 4nh xa t6i Q tir ma trong Q bang ma
dugc didu chinh cong suét.

Do dai cia Q chudi bit ¢6 thé bing nhau hosic khic nhau. Vi du, sb
luong cée bit trong chudi bit thude Q chudi bit c6 thé 12 1,2, 4, 5, 6, 8, 12, 15,
16, 24, hodc gi4 tri khac. Mot cach tity chon, mdi chudi bit trong Q chudi bit ¢6
thé dwoc 14y tir céc ludng dit lidu khac nhau trong Q ludng dit liéu. Cu thé, it
nhét hai chudi bit trong Q chudi bit ¢6 thé dugc 14y tir cing ludng dit liéu, hodc
chudi bit thudc Q chudi bit ¢ thé dugc 14y tir it nhit hai ludng dit lidu.

Q chudi bit c6 thé 13 ce chuSi bit dugc thu sau khi ma hda kénh.

Mot cach thy chon, Q hé sb cc‘)ng. sudt 12 khac nhau hodic mot sb hé sb
cong suft 12 dong nhat.

Mot cach tiy chon, Q hé s6 cong sult co thé duoc lya chon tir tép hé sd
cong sudt mg vién ma bao gbm M hé s cong suft Umg vién. Vi dy, Q hé s&
cong sudt c6 thé dugc lva chon, tiy theo su cAn thiét, tir tdp hé sb cong sut ung
vién ma bao gdm M hé sb cOng sudt tmg vién. Vi mot vai hé sb cong sut co thé
ddng nhit, M c6 thé 16n hon, hoic bing, hodc nhé hon Q. Ngoai ra, mdt cach

thry chon, hé s6 cong suét i trong Q hé s0 cong sudt va bang mé j trong Q bang
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mi cd tuong mg mdt-mdt, trong d6 gia tri cua hé sb cong suét i duoc x4c dinh
dva trén tham sb, ching han nhu téc d6 m3 hoéa cta bang m j vi/hodc béc didu
ché cuia bang m3 j. Heé sb cong sudt i cé thé 13 hé s6 cong sudt bit ky trong Q hé
s6 cong suft.

Mot cach tuy chon, Q bang mi 13 cac bang md SCMA hodc cic bang mi
thudc dang khéac. T mi trong Q bang mé co thé 13 vec-to sb phic hoic tir mi &
dang khéc.

103. Thiét bi truyén thong thi nhét thu dugc ky tu didu.ché dya trén Q
tr mé.

 Cu thé, vi du, thiét bi truyén thong th® nhét c6 thé thuc hién thao tac
tdng hop trén Q tir ma d8 thu duge ky tu diéu ché.

104. Thiét bi truyén thong thi nhit g ky tr diéu ché trén khéi tai
' nguyén.

C6 thé dugc hidu ring, theo céc gidi phép k¥ thuét cia phuong 4n nay,
thit bi truyén thong thir nhét thyc hién diéu chinh cong suét trén Q bang ma
bing cach st dung Q hé sb cong sudt, d& c6 thé thu duoc Q bang mi duge didu
chinh cong sudt, va 4nh xa Q chudi bit can duge truyén t6i Q t ' méd trong Q
bang mé dugc didu chinh cong sut. Bng c4ch ndy, cic cong sudt ctia Q tir m3
duoc st dung cho Q chudi bit co th8 khéc nhau, va dugc thdy trong céc thir
nghiém va thuc tién ré"mg, viée st dung Q tir m& vdi cac cong suét khéc nhau cho
Q chudi bit tai may phat gitip ning cao chit luong giai mé tin hiéu tai méy thy,
va Q tir ma vdi cdc cong sudt khic nhau gitp thiét ké thuat todn giai ma t6i wu

héa hon véi mitc d6 phtre tap thdp hon, va con gitip gidm déng ké mirc d6 phirc
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tap clia thao tdc gidi ma tin hiéu tai mdy thu trong hé théng truyén théng.

M6t cach tiy chon, theo mdt vai cach thirc thwe hién kha dung cta sang
ché, viéc thuc hién diéu chinh cong sudt trén Q bang ma béng céch sir dung Q hé
sd cong sudt, dé c6 thé thu duge Q bang ma duqc didu chinh cong suit c6 thé

bao gdm: thuc hién didu chinh cong suit trén Q bang ma bing cach sir dung Q

Z;)z( = Uy, C

A A A A A L - A ? n £ kE 2 5 .12
hé s0 cdng suit theo cdng thirc di€u chinh cong suat , d€ co thé thu

1 4 C .\
dugc Q bang ma dugc diéu chinh cong suat, trong do x trong cong thirc di€u

A '7\ "x 2 a~r 2 ~ a‘ " 7
chinh céng suit biéu dién bang mi k trong Q bang m4, * trong cong thirc

—

diu chinh cong suét biéu dién hé s cong sudt twong ng v6i bang ma k, va
trong cong thirc di€u chinh cong suat bicu dién bang mi dugc diéu chinh cdng

suft thu duoc bing cach thyc hién didu chinh céng sudt trén bang ma k bang

cch st dung el Bang ma k c6 thé 14 bang ma bét ky trong Q bang md.

Mot cach thy chon, theo mot vai cach thtre thuc hién kha dung cia_sang.
ché, Q bang mé c6 thé duoc luu trit trude trong thiét bi truyén thong thi nhét.
R& rang, Q bang ma c6 thé duge clp phat bai thiét bi truyén thong thir hai téi
thiét bi truyén thong thi nhét. Vi du, thiét bi truyén thong thit hai c6 thé chi thi
cho thiét bi truyén thong thir nhét Iyra chon va st dung Q bang mi trong F bang
mé dugce luu trit trude trong thiét bi truyén thong thur nhét, hodc thiét bi truyén
thong thit hai phan phat, t61 thiét bi truyén thong thir nhét, Q bang ma duoc cép
phat téi thiét bi truyén théng thir nhét.

Mot cach tiy chon, theo mot vai cach thirc thuc hién khé'dung cua sang
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ché, Q hé sb cong suét c6 thé duge luu trit trude trong thiét bi truyén thong thir
nhit. RS rang, Q hé sb cong sudt c6 th& dugc cp phat boi thiét bi truyén thong
tht hai t6i thiét bi truyén théng th nhat. Vi dy, thiét bi truyén thong thtr hai co
thé chi thi cho thiét bi truyén thong thi nhit lya chon va st dung Q hé sb cong
suét trong M hé s cong suit duge luu trit trude trong thiét bi truyén thong thi
nhét, hotic thiét bi truyén thong thir hai phan phét, t6i thiét bi truyén thong thi
nhét, Q hé s6 cong sudt duoc cAp phat t6i thiét bi truyén théng thi nht.

Mot cach tuy chon, thiét bi truyén thong thi nhét 12 tram co s&, va thiét
bi truyén thong thir hai 13 thiét bi ddu cudi ngudi dung; hodc thiét bi truyén
thong tht hai 13 tram co s&, va thiét bi truyén théng thir nhét 12 thiét bi dau cudi
ngudi dung. RO rang, thiét bi truyén thong thi nhit va/hojc thiét bi truyén thong
thir hai c6 thé 13 thiét bi dang khac.

Vi duy, trude khi thuc hién diéu chinh cdng suft trén Q bang mi b?;ing
cach st dung Q hé sb cong suit, dé ¢6 thé thu duoc Q bang mi dugc diéu chinh
cong suft, phuong phap truyén théng di lidu con bao gom: thu, boi thiét bi
truyén thong thi nhét, théng tin cAu tric bang mi, trong d6 thong tin cdu tric
bang mi duge dimg dé chi bdo Q bing ma va Q hé sb cong sudt duge cAp phat
t6i thibt bi truyén thong thir nht. Cu thé 13, vi du, thiét bj truyén thong thi nhit
thu ban tin diu khién ma mang thong tin cAu tric bang m4, va thong tin céu tric
bang m& bao gbm thong tin chi béo thi nhit va thdng tin chi b4o thit hai. Thong
fin chi bdo thir nhat duoc ding dé chi béo Q bang ma dwgc cip phét téi thiét bi
truyén thong thi nhét, va thong tin chi bao tht nhét ¢4 thé 14 Q bang md, hoge

c6 thé 12 théng tin khac ma c6 thé duge ding dé chi bdo Q bang ma. Théng tin
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chi bao thir hai duoc ding d& chi bdo Q hé sb cong sudt duge cép phat t6i thiét
bi truyén thong thtt nhit, va théng tin chi béo thir hai c6 thé 12 Q hé s6 cong suft,
hotic c6 thé 13 thong tin khic ma ¢6 thé duge ding d& chi bao Q hé sb cong sut.

Theo phuong an khéc ctia phwong phap truyén thong dit liéu theo sang
ché, phuong phap truyén thong dit liéu khéc c6 thé bao gbm: 4nh xa, bdi thiét b
truyén thong thir nhit, Q chubi bit cAn dugc truyén t6i Q tir ma trong Q bang mé,
trong 46 Q la sb6 nguyén duong, va Q chudi bit va Q tir ma c6 tuwong Ung
mot-mot; thue hién, bdi thiét bi truyén thong thu nhét, viéc diéu chinh cong sut
trén Q tir m3 bang cach st dung Q hé sb cong sudt, d& c6 thé thu duoc Q tir mi
dwoce didu chinh cong sudt, trong d6 Q hé sb cong sudt va Q bang md ma Q tr
ma thudc v& c6 twong tng mot-mot; thu nhan, boi thiét bi truyén thong this nhét,
Iy tu didu ché dya trén Q tir ma dugc didu chinh cong sult; va gir, boi thiét b
truyn thong thir nhét, ky tw didu ché trén khdi tai nguyén.

Vién din t6i FIG. 2, FIG. 2 1 gidn dd thé hién phuong phép truyén
thong dit liéu khéc theo phuong 4n khac cla séng ché. Nhu duoc thé hién qua vi
du trén FIG. 2, phuong phap truyén thong dit li€u khic duge d& xuét trong
phuong 4n khac ciia séng ché c6 thé bao gdm céc budc dudi day.

201. Thiét bj truyén théng thtr nhét 4nh xa Q chudi bit cdn dugc truyén
t61 Q tir mA trong Q bang m4, trong d6 Q 12 s& nguyén duong, va Q chudi bit va
Q tir m& cé twong Umg mot-mat.

Vidy, Qco thé béng 1,2,3,4,6,8,15, hodc ) nguyén duong khac.

Mot cach tiy chon, thiét bi truyén théng thir nhit c6 thé 13 tram co so,

thiét bi dAu cudi, hogic thiét bj dang khéc.
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Q chudi bit c6 thé 1 chudi bit duge thu sau khi ma héa kénh.

Céc tir ma khéc nhau trong bang ma c6 thé biéu dién chudi bit véi cc
gi4 tri khac nhau. Do do, Q béng ma dugc diéu chinh céng sut co thé ‘duqc tim
kiém cho Q tir m3 ma cé twong ng m@t-mét voi Q chudi bit can duge truyén,
nhd d6 Q chudi bit cin dwoc truyén duoc 4nh xa téi Q tlr mé trong Q bang mé
dwoc didu chinh c6ng suft.

Do dai cua AQ chudi bit ¢6 thé gibng nhau hoic khac nhau. Vi duy, sb
lwong céc bit trong chudi bit ciia Q chudi bit c6 thé 1a 1, 2, 4, 5, 6, 8, 12, 15, 16,
24, hodc gié tri khac. Mot cach tiy chon, mdi chudi bit trong Q chudi bit c¢6 thé
duoc 14y tr chc ludng dir libu khéc nhau trong Q ludng dit lidu. Cy thé 13, it nhit
hai chudi bit trong Q chudi bit c6 thé dugc ldy tir ciing ludng dii lidu, hoic chudi
bit trong Q chudi bit ¢6 thé duge lay tLr it nhit hai lu<‘_“>ng dit liéu.

202. Thiét bi truyén thong thi nhit thic hién diéu chinh céng sut trén
Q tir m4 bing c4ch sir dung Q hé sé cong suit, @& co thé thu duge Q tir mé dugc
diéu chinh cong sudt, trong d6 Q hé sb cong sudt va Q bédng m& ma Q tur mé&
thudc vé co tuong Umg mot-mot.

Moét cach tuy chon, Q hé s6 cong suét 12 khac nhau hosic m6t sb hé sb
cong suét 13 ddng nhét.

Mot céach tiy chon, Q hé s cong suéf c6 thé dugc lya chon tix tap hé sb
cong sudt tmg vién ma bao gdm M hé sb cong suft I’mg‘\'lién. Vi dy, Q hé sb
'cc“)ng suft c6 thé duqé lya chon, tiy theo su cin thiét, tir tdp hé ) cong suét ung
vién ma bao gdm M hé sb cong suit tmg vién. Do mdt vai hé sb cong suit trong

Q hé sb cong sudt co thé déng nhit, M c6-thé 16n hon, hoic bﬁng ho#c nhd hon
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Q. Ngoai ra, mot cach tiy chon, hé sb cong sult i trong Q hé sb cong suét va
bang mi j trong Q bdng mi c6 twong Ung mot-mot, trong d6 gia tri cha hé sb
cong sudt i duge x4c dinh dya trén tham s8, ching han nhw tbc @6 m3 héa cia
bang mi j va’hodc béc diéu ché cta bang mi j. Vi dy, tbc d6 m4 hoéa 16n hon cia
bang ma j chi ra ring gi4 trj ciia hé s6 cong sudt i ¢ thé 16n hon hoic nhd hon.
Vi du, bic diu ché 16n hon ca bing m3 j chira ring gi4 tri ctia hé sb cong sudt
i ¢4 thé 16n hon hodic nhd hon. RS rang, gia tri ctia hé s6 cong sudt c6 thé duoc
x4c dinh dua trén thuit toan khac. Hé sb cong sudtico thé 13 bét ky hé sb cong
suit ndo d6 trong Q hé sé cong suat.

Mot cach tiy chon, Q bang mi 1a cac bang md SCMA ho#c cac bang ma
dang khic. Ttr ma trong Q bang méa co thé 14 vec-to sb phl'xc hodc tir m& & dang
khac.

203. Thiét bi truyén thong thi nhit thu dugc ky tw diéu ché dua trén Q
tir ma duoc diéu chinh cOng suit.

Cu thé, vi du, thiét bi truyén thong thir nhéit c6 thé thuc hién thao tac
tbng hop trén Q tir md duoc didu chinh cong suft dé thu dugc ky ty diéu ché,

204. Thiét bi truyén thong thir nhét giri ky tw didu ché trén khéi tai
nguyén.

C6 thé dugc hidu ring, theo céc giai phap clia phuong 4n nay, sau khi
anh xa Q chudi bit cin duoc truyén t6i Q tir mi trong Q bang m4, thiét bi truyén
thong thir nhit thyc hién diéu chinh coéng sudt trén Q tu mi bang cach st dung Q
hé sb cong suét, dé co thé thu dugc Q tir ma duge didu chinh cong sudt, thu duoc

ky ty didu ché dya trén Q tir ma dwoc diéu chinh cong suét, va sau d6 giri ky tu

-49-



32630

didu ché. Viéc thuc hién didu cﬁinh cong sudt dugc thuc hién trén Q tr m& duoc
dung d& chi bao Q chudi bit, nhd d6 cac cong sudt clia Q tir mi dugce ding dé
biu difn Q chudi bit c6 thé khac nhau. Puoc thiy trong cac thir nghiém va thuc
tin ring, viéc st dung Q tir ma véi cic cong sudt khac nhau d& biéu dién Q
chudi bit tai may phét gitp nang cao chét luong gii mA tin hidu tai may thu, va
Q tir ma v6i cong sult khac nhau gitp thiét ké thust toan gidi mi dugc t6i uu
hoéa hon v&i mic d6 phirc tap thip hon, va con gitp 1am gidm mirc d§ phitc tap
cta thao tdc giai ma tin hiéu tai m4y thu trong hé thdng truyén thong.

Mot céich tiy chon, theo mot vai cach thirc thye hién kha dung cia sang
ché, viéc thuc hién didu chinh cong sudt trén Q tir ma bing céch sir dung Q hé s6
cong sut, dé c6 thé thu dwoc Q tir ma dwoc diéu chinh cong suét bao gdm: thuc

hién di€u chinh cOng suit trén Q tir mé béang cach st dung Q hé s cdng suét

X (9) = @ % (9)

theo cong thirc didu chinh cong suit , @& c6 thé thu duoc Q

N r X N
tr m8 dugc di€u chinh cong suit, trong dé <) trong cong thirc diéu chinh

A o A X \ ~ 2 ~ L3 ~ a
cOng sudt biéu dién tr ma g trong bang mé& k trong Q bang m3, k trong

cong thitc didu chinh cong sudt biéu din hé sb cong suit twong tmg véi bang

. X (9)

mi k, va trong cong thitc diéu chinh céng suit biéu dién tr ma duogc

diéu chinh cong suét thu dugc bang céch thuc hién diéu chinh céng suft trén

x . a; 2 .
«(0) bang cach s dung . Bang mi k c6 thé 13 bang ma bét ky trong Q

bang ma.
MGt céach tiy chon, theo mét vai cach thirc thye hién kha dung cia sang
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ché, Q bang ma cb thé duoc luu trit trudce trong thiét bi truyén thoéng thir nhét.
R& rang, Q bang md c6 thé dugc chp phat boi thiét b truyén thong thir hai t6i
thiét bi truyén thong thtr nhat. Vi dy, thiét bi truyén thong thir hai c6 thé chi thi
cho thiét bi truyén thong thu nhit lya chon va st dung Q bang m# F bang mi
duge Twu trit truée trong thiét bi truyén thong thi nhat, hodc thiét bi truyén
théng thir hai phén phét, tdi thiét b1 truyén théng thir nhét, Q bang mi duogc cp
phat t6i thiét b truyén théng thtt nhét.

M&ét cach tiry chon, theo mdt vai cach thirc thyc hign kha dung cla sang
ché, Q hé sé cong sudt c6 thé dugc luu trit trude trong thiét bi truyén thong thir
nhit. R& rang, Q hé sb cong suat c6 thé dugc cép phat b(;ri thiét bi truyén thong
" thit hai t6i thiét bi truyén thong thi nhit. Vi dy, thiét bi truyén théng tht hai c6
thé chi thi cho thiét bi truyén thong thit nhét lya chon va sit dung Q hé sb cong
suft trong M hé sé cong sudt dwoc huu trit trude trong thiét bi truyén thong thix
nhét, hoc thibt bi truyén thong thi hai phin phat, t6i thiét bi truyén thong thi
ﬁhét, Q hé s6 cong suit duoc cép phat t6i thibt bi truyén thong thir nhét.

Mot cach ty chon, thiét bi truyén thong thir nhét 13 tram co 58, va thiét
bi truyén théng tht hai 13 thiét bi ddu cudi ngudi ding; hodc thiét bj truyén
théong tht hai 13 tram co &, va thiét bi truyén thong thtr nhét 1 thiét bi diu cudi
ngudi ding. RS rang, thiét bi truyén thong thi nhét va/hosc thiét bi truyén thong
thtt hai c6 thé 13 dang thiét bi khéc.

Vi duy, .tru:c'rc.- khi thuc hién didu chinh cOng suét trén Q bang ma bing
céch st dung Q hé sé cong sudt, dé co thé thu dwoc Q bang mi duge diéu chinh

cong sut, phuong phép truyén thong dit liéu co thé con bao gdm: thu, béi thiét
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bi truyén thong thir nhét, thong tin cu tric bang mi, trong d6 théng tin cdu triic
bang m3 dwoc ding d& chi bio Q bang ma va Q hé s6 cong suit duoc cAp phat
té1 thiét bi truyén thong thi nhét. Cu thé 14, vi du, thiét bi truyén thong thi nhat
nhén ban tin didu khién ma mang théng tin cdu tric bang mé, va théng tin ciu
tric bang m4 bao gdm théng tin chi bio thi nhit va thong tin chi bdo thir hai.
Thong tin chi bdo thit nhét dwoc ding dé chi bdo Q bang ma dugc cip phat toi
thiét bi truyén thong thit nhit, va thong tin chi bao thir nhit c6 thé 13 Q bang ma,
ho#ic c6 thé 1a thong tin khac ma ¢6 thé dugc ding € chi béo Q bang ma. Thong
tin chi bdo thir hai dugc dung dé chi bso Q hé sé cong sult duoc chp phét t6i
thiét bj truyén thong thir nhat, va thong tin chi bdo thi hai c6 thé 13 Q hé sb cong
sudt, hodc c6 thé 13 thong tin khac ma c6 thé dugc dung dé chi bio Q hé sb cong
Sut.

Theo phuong 4n khéc clia phuong phép truyén théng dit liéu theo sang
ché, phuong phép truyén théng dir liéu khac ¢é thé bao gdm: tao ra, bdi thiét bi
truyén thong thi hai, théng tin cdu trac bang ma; va giri, boi thiét bi truyén
thong thir hai, thong tin cAu triic bang mA t&i thiét bi truyén thong thi nhit, trong
d6 thong tin cdu tric bang ma dugc ding dé chi bio Q bang ma va Q hé s cong
sut dugc clp phét t6i thiét b truyén thong thir nhét, vi Q bang ma va Q hé sb
cOng sudt ¢ trong tmg mot-mot.

Vién dan téi FIG. 3, FIG. 3 13 gian 6 cta phwong phap truyén théng dit
liéu khac theo séng ché khéc ciia sang ché. Nhu duoc thé hién qua vi du trén
FIG. 3, phuong phép truyén thong dit liéu khic duoc d& xuét trong phuong 4n

khac cua sdng che co6 the bao gom céc budc dudi day.
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301. Thiét bi truyén thong th{t hai tao ra thong tin chu tric bang ma.

302. Thiét bi truyén thong thit hai giri théng tin ciu tric bing ma t6i
thiét bi truyén thong thir nhét.

Thong tin chu tric bang mi duge ding @& chi bao Q bang mi va Q hé sd
cong sudt duoc clp phat téi thiét bi truyén thong thir nhét,

Q bang ma va Q hé s6 cong sut cé trong mg mot-mot.

M6t cAch tity chon, Q hé sb cong suat 14 khac nhau hogic mot sb hé sd

-cOng sudt 13 ddng nhét.

Mot cach tity chon, thiét bj truyén thong thir nhét 13 tram co sd, va thiét
bi truyén thong thir hai 13 thit bj ddu cubi ngudi ding; hogc thiét bi truyén
thdng thi hai 1 tram co so, va thiét bi truyén thong thir nhét 13 thit bi ddu cudi
ngudi ding. RS rang, thiét bi truyén thong th nhit va/hodc thiét bi truyén thong
thi hai ¢6 thé 14 dang thiét bi khic.

Vi dy, Q c6 thé bang 1, 2, 3, 4, 6, 8, 15, hotc sé nguyén duong khic.

Mot céch tliy chon, Q bang m& 1a cac bang m& SCMA hodc cac bing ma
thudc dang khac. Tir mé trong Q bang ma cd thé 1;‘1 vec-to s§ phirc hoic ti mi &
dang khac.

Mot céch thy chon, Q hé s§ cong sudt c6 thé duoc lua chon tir tap hé s&
cong sudt img vién ma bao gdbm M hé sb coéng sudt tmg vién. Vi du, Q hé sd
cong sudt co thé duoc lua chon, tiy theo sy cAn thiét, ti tép hé sb cong suft ung
vién ma bao gdm M hé sb cong sudt tmg vién. Do mot vai hé sb trong céc hé sb
cong sudt co thé dbng nhét, M c6 thé 16n hon, hodc bing, hoiic nhd hon Q.

Ngoai ra, mot cach tiy chon, hé sO cdng suit i trong Q hé s§ cong suét va bang
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m3i j trong Q bang mﬁl c6 twong tng mot-mét, trong dé gia tri ctia hé sb cong
suét i duoc xac dinh dua trén tham sb, chéng han nhu téc d6 m3 héa cta bang
m4 j va/hoic bac diéu ché ciia bang ma j. Vi du, tbc d6 ma hoa cao hon cia bang
m3 j chi ra ring gié tri cia hé s6 cong suét i ¢ thé 16n hon hodic nhd hon. Vi dy,
bac didu ché cao hon cia bang m3 j chi ra ring gi4 tri cia hé sb cong sudt i co
thé 16n hon hoic nhé hon. R& rang, gi4 tri cia hé sb cong sudt c6 thé duoc x4c
dinh dya trén thut toan khac. Hé s cong suft i cé thé 13 hé sb cong sut bét ky
trong Q hé s6 cong suét.

C6 thé duge hidu rﬁng, theo céc gidi phép clia phuong 4n nay, thiét bi
truy?n thong thir hai giri thong tin cAu tric bing mé t6i thibt bi truydn thong thir
nhét, trong d6 thong tin cdu tric bang ma dwoc ding dé chi béo Q bang ma va Q
hé sb cong sudt dwoc cp phat t6i thiét bi truyén thong thir nhit, nhd d6 thiét bi
truyén thong thir nht thuc hién didu chinh cong sut trén Q bang m3 hodc tir ma
trong Q bang mé bang céch st dung Q hé s6 cong sudt. Khi viée didu chinh cong
sult duoc thyuc hién trén Q t&r mé duoc dung dé chi bio Q chudi bit, céc cong
suét ctia Q tir ma dugc ding dé bidu din Q chudi bit c6 thd khac nhau. Dugc
thdy trong céc thir nghiém va thyc tién ring, viéc sit dung Q tir m& ma ding céc
cOng suét khac nhau dé bidu difn Q chudi bit tai may phét (thiét bi truyén thong
thir nhét) gitip nang cao chit lwong giai ma tin hiéu tai may thu, va Q tir ma vai

| c4c cOng sult khéc nhau gitp thit ké thudt todn giai ma duoc t8i wu héa hon véi
mirc d6 phtrc tap thdp hon, va con giup lam gidm mirc d9 phirc tap cua thao tac
gi&i m tin hiéu tai may thu trong hé théng truyén théng.

Mot cach tity chon, theo mdt vai cach thire thuce hién kha dung cia sing
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ché, viéc giri, bai thiét bi truyén théng thir hai, thong tin cdu tric bang mi t6i
thit bi truyén thong thi nhat c6 thé bao gdm: giri, t&1 thiét bi truyén thong thir
nhét boi thiét bi truyén thong th hai, ban tin didu khién ma mang thong tin cu
tric bang mé, trong d6 thong tin cAu tric bang ma bao gdm thong tin chi bio thi
nhét va thong tin chi bao thi hai. Thong tin chi béo thir nhit duge ding dé chi
bao Q bang mi dﬁqc cép phat toi thiét b truyén thong thi nhét, va thong tin chi
bAo thir nhét ¢6 thé 13 Q bang ma, hodc cb thé 13 thong tin khac ma cb thé duogc
dung dé chi bao Q bang ma. Thong tin chi béo thir hai duge ding @€ chi bdo Q
hé sb cong suét dugc cip phat t6i thiét bi truyén théng thi nhét, va thong tin chi
bdo thi hai c6 thé 13 Q hé sb cong sudt, hogic c6 thé 14 thong tin khac ma cé thé
duge ding d& chi béo Q hé sb cong suit.

Mbt cach tuong tng, thiét bi truyén théng thir nhét cé thé thu thong tin
chu tric bang ma tir thiét bi truyén thong th hai, trong d6 thong tin céu trac
bang mé duge ding d& chi bio Q bing ma va Q hé sb cong sudt duoc cép phat
t&i thiét bi truyén thong thir nhat. Ngoai ra, bing cach khac, thiét b truyén théng
thir nhét c6 thé 4nh xa Q chudi bit cn duoc truyén t6i Q tr mA trong Q bang m4,
trong d6 Q 14 sb nguyén duong, va Q chudi bit va Q tir ma cd twong Ung
mot-mot; thiét bi truyén thong thtr nhét thuc hién diéu chinh cong suét trén Q tir
mi béng cach st dung Q hé s6 cong sudt, dé c6 thé thu duoc Q tir ma duoc diéu
chinh cong sudt, trong d6 Q hé sb cong sudt va Q bang m& ma Q tir ma thudc vé
c6 tuong Ung mot-mot; thiét bi truyén thong thir nhét thu dwoc ky tu diéu ché
duwa trén Q tir m# dugc diéu chinh cong suét; va thiét bi truyén thong thir nhit

giri ky tir didu ché trén khéi tai nguyén. Bang cach khic, ngoai ra, thiét bi truyén
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thong thu nhét thuc hién diéu chinh céng sudt trén Q bang ma bing cach sur
dung Q hé sb cong suit, @8 c6 thé thu dugc Q bang ma dwoc diéu chinh cong
sudt, trong d6 Q 13 s& nguyén duong, va Q hé sb cong sudt va Q bang ma co6
twong tmg mot-mot; thiét bi truyén théng thi nhét 4nh xa Q chudi bit cin dugc
truyén téi Q tLr mai trong Q bang ma dugc didu chinh cbng suft, trong d6 Q
chudi bit va Q tir ma c6 twong tmg mot-mot; thiét bi truyén thong thir nhét thu
duge ky ty didu ché dua trén Q tir m4; v thiét bi truyén thong tht nhit giri ky tu
didu trén khéi tai nguyén.

Do dai ctia Q chudi bit co thé gibng nhau hoc khac nhau. Vi du, sb
luong céc bit trong chudi bit cia Q chudibit cothé 13 1, 2, 4, 5, 6, 8, 12,-15, 16,
24, hodc gia tri khac. Mot cAch tity chon, mdi chudi bit trong Q chudi bit c6 thé
duoc 1y tir cac ludng dt liéu khéc nhau trong Q ludng dit liéu. Cu thé 13, it nhét
hai chudi bit trong Q chudi bit c6 thé dugc 14y tir cing ludng dit ligu, hodc chudi
bit thudc Q chudi bit ¢ thé dwoc 14y tir it nhét hai ludng dit licu.

Mot céach tly chon, theo mot vai cich thirc thuc hién kha dung cla sang
ché, viéc thuc hién,l béi thiét bi truyén thong thi nhit, viée diéu chinh cong suét
trén Q bang ma bing cach sir dung Q hé sé cong sudt, ¢é co thé thu duge Q bang
ma duoc diu chinh cong sudt co thé bao gbm: thyc hién didu chinh cong suét

trén Q bang ma bing céch st dung Q hé sb cong sudt theo cong thirc diéu chinh

A A Ck = ak* C
cong suat

% 48 c6 thé thu dugc Q bing ma duge didu chinh cong

14 C \ 14 2 ~
suat, trong do g trong céng thirc di€u chinh cong suit biéu dién bang ma k

" ~ & A ‘. PN 7 A A, 10 X A A
trong Q bang m4, trong cong thirc di€u chinh cdng suat bi€u dién hé so
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, , Cy, A
cong suit twong Ung vdi bang ma k, va £ trong cong thirc di€éu chinh cong

suit biéu dién bang ma dugc diéu chinh cong sut thu dugc bang cach thuc hién

diéu chinh céng sudt trén bang mi k bing céch st dung ak. Bang mé k ¢6 thé
13 bang m4 bét k¥ trong Q bang ma.

MGt cach tiy chon, theo mdt vai cach thirc thuc hién kha dung cua sang
ché, viéc thuc hién didu chinh cong suét trén Q tir m3 bang cach st dung Q hé sb
cong sudt, dé co thé thu dugc Q tir m& duogc diéu chinh cong suét bao gém: thuc

hién diéu chinh cong suit trén Q tr m4 bang cach st dung Q hé s0 cong suat

X, (9) = .2 (9)

theo cong thirc didu chinh cbng suft , d& c6 thé thu duoc Q

‘A ’ A A . *x(g A . -2 )
t ma duoc didu chinh cong sudt, trong d6 trong cong thitc di€u chinh

7 9 ~ (C"
cong sudt bi€u dién tb ma g trong bang mi k trong Q bang m&, ° trong

cong thirc di€u chinh cong suét biéu dién hé s6 cong suit twong tmg véi bang

~ TR A . - A ) A Ao 1e R Y
mé k, va trong cdng thirc di€u chinh cong sudt biéu dién tir ma duoc

diéu chinh cong sudt thu dugc bang céch thuc hién diéu chinh céng sudt trén

X . oy, . .
<(0) bang cach s dung . Béang m& k co thé 1a badng mi bat ky trong Q

bang ma.

MGt cach tiy chon, theo mét vai cdch thite thuc hién kha dung cta sing
ché, phuong phap truyén thong dit lidu cé thé con bao gbm: thuc hién, béi thibt
bi truyén thong thir hai, viéc didu chinh cong suit trén Q bang ma bing cach st
dung Q hé sb cong sﬁét, @€ c6 thé thu duge Q bang mi dugc didu chinh cong
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sut; thu nhén, bai thiét b truyén thong th hai, tin hiéu thu trén khéi tai nguyén
(Vi du, mot hodic nhiéu hon khéi tii nguyén); va thyuc hién, boi thiét bi truyén
thong tht hai, vi€c x{ ly tin hi€u trén tin hiéu thu bing cach sir dung F bang m4,
trong d6 F bang m3 13 tit ca cic bang m& duge sir dung trén khéi téf nguyén, F
13 s6 nguyén 16n hon 1, va F bang m3 bao gdm Q tir m# duge didu chinh cong
suit.

F ¢6 thé 16n hon hoic bang véi Q.

Mot cach tiy chon, theo mot vai cach thirc thue hién kha dung cla sang
ché, budc thuc hién, boi thiét bi truyén thong thir hai, viée didu chinh cong suét
trén Q bang ma bing cach sit dung Q hé sb cong sudt, dé co thé thu duge Q bang
mé dugc didu chinh cong sudt cé.thé bao gdm: thyc hién diéu chinh cong suit
trén Q bang ma bing c4ch sit dung Q hé sb cong sudt theo cong thic diéu chinh

Cp= O:Tk.Ck’ dé co thé thu duge Q bang mi dugce diéu chinh cdng

cong sudt
sudt, trong d6 Cx trong cong thirc diéu chinh céng sudt bidu dién bang ma k

7 ~ (’C:j\' "~ 7 ')\\ ? A l{ ';\ '7\‘ A I’\
trong Q bang ma, trong cong thuc di€u chinh céng sudt bieu dien hé so6

r C,\' )
cong suat twong ung véi bang mé k, va trong cOng thic di€u chinh céng

suat biéu dién bang ma duoc didu chinh cong suit thu durroc bang cach thuc hién

diéu'chinh cong suét trén bang ma k bang cach st dung

Mot cach tuy chon, theo mdt vai cach thirc thuc hién khé dung clia séng
ché, viéc thuc hién xir 137' gi4i m3 trén tin hiéu thu bing cch st dung F bang mA
c6 thé bao gbém: thuc hién xir Iy giai ma trén tin hiéu thu bing cach vién din t6i

tAt ca F bang ma tai cing mot thoi diém.
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Mot cach tiy chon, theo m6t vai cach thirc thuce hién kha dung cla sang
ché, viéc thuc hién xir ly giai mi trén tin hiéu thu béng cach str dung F bang m&
¢6 thé bao gdm: nhém F bang m4 thanh G nhém bang mé, va giai m riéng biét
tin hidu thu bing céch sir dung G nhém bang mi, trong d6 mdi nhém bang mi
thuéc G nhém bang ma bao gdm it nhit mot bang mi, va G 13 sb nguyén 16n
hon 1.

C6 thé duoc hiéu ring, theo céc giai phép cua phwong 4n nay, sau khi tin
hiéu thu duge thu trén khéi tai nguyén, tin hidu thu dwoc gidi ma riéng biét bang
c4ch st dung G nhém bang md ma thu duoc bing cdch nhém tit céc cic bang
mi duge sit dung trén khéi tai nguyén, cé nghia 13, tin hiéu thu dugc giai ma
mbt 14n bing céch st dung mdt nhém bang ma thudc G nhém bang ma (nghia 13,
mdt vai bang ma kha dung dugc dung). Do mic d§ phirc tap cla viép gidi ma
‘don va sb lvong bang ma c6 mbi quan hé ham mii, cic gidi phép ciia phwong 4n

cta sang ché gitip giam dang k& mirc 46 phirc tap cla thao tic gidi m tin hiéu
tai may thu trong hé théng SCMA, trong khi tit ca cac bang ma kha dung duoc
vién din tai cling thoi diém cho mot 1an gidi ma th(“)hg thuong. Vi dy, gia dinh
ring mirc ¢6 phic tap ciia thuat toén giai ma tin hiéu théng thudng duoc bidu
dién 1a PF, trong khi mirc d6 phirc tap clia céc giai phép theo phuong 4n nay ciia
séng ché xAp xi bing G*PF/G, trong d6 F 14 tdng cong sb lwong ciia tit ca cic
bing mi dugc st dung trén M khéi tai nguyén, va khi F tuong ddi 16n, G*PF/G
s& nho hon rét nhidu so véi PF.

Tin higu thu c6 thé dugc giai m3 riéng biét bing cach st dung G nhém

bang mé voi céc cach thirc da dang.
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Vi du, tin hiéu thu thu duoc trén khdi tai nguyén la tin hi€u thu Si, va
viéc giai ma riéng biét tin hiéu thu bing cach st dung G nhém bang mi bao gdm:
néu i nho hon G, giai ma tin hidu thu Si bing céch st dung nhém bang m4 thir i
thudc G nhém bang mé, dé cé thé thu duoc Ni chudi bit va Ni gié tri hop 18 Li,
trong d6 Ni chudi bit va Ni gia tri hop 1& Li ¢6 twong {mg mot-m6t, va Ni gia tri
hop 18 Li 14 khéc nhau; thu duoc Ni ky tr diéu ché Xi' dua trén Ni chudi bit,
trong d6 Ni chudi bit va Ni ky tw diéu ché Xi' ¢ twong tmg mét-mét, ky tr diéu
ché Xi, j' trong Ni ky tu diéu ché Xi' dugc thu dua trén mi t ma trong nhom
bang ma thir i ma duoc thu bing cch 4nh xa chudi bit Ni, j trong Ni chudi bit,
va chubi bit Ni, j 12 chubi bit bét ky trong Ni chudi bit; va thu ky tyr didu ché
trung binh Xi dya trén Ni gid tri hop 18 Li va Ni ky tir diéu ché Xi', nhén ky tu
diéu’ ché trung binh Xi va d6 khuéch dai kénh twong mg v6i nhém bang mi thir
i d& thu duoc tich Zi, trix tich Zi tir tin hiéu thu Si dé thu duoc tin hiéu thu Si+1,
va gan i+1 cho i; hodc néu i bing v&i G, gidi ma tin hidu thu Si bing céch su
dung nhom bang mi thit i thudc G nhém bang ma, d& co thé thu duge chubi bit
Di.

Theo vi du khic, tin hiéu thu thu dugc trén M khdi tai nguyén 14 tin hiéu
thu Si, va viéc giai ma riéng biét tin hidu thu bing cach st dung G nhém bang
mé bao gdm: néu i nho hon G, gial ma tin hiéﬁ thu Si bang cach s dung nhom
bing m4 tht i thudc G nhém bang m, d€ c6 thé thu duoc Ni chudi bit va Ni gia
tri hop 1& Li, trong &6 Ni chudi bit va Ni gi4 tri hop 16 Li ¢é twong tmg mot-mot,
Ni giéd tri hgp 18 Li 13 khéc nhau, va gi4 tri hop 1€ Li tuong tmg véi chudi bit Di

trong Ni chuf)i bit 1a 16n hon gid tri hop 1€ Li khéc trong Ni gia tri hop 1€ Li; va
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néu viéc kiém tra 181 du vong trén chudi bit Di thanh cong, thyc hién xi 1y loai
bod nhidu trén tin hidu thu Si bing cach st dung chudi bit Di, ¢ c6 thé thu dwoc
tin hiéu thu Si+1, va gén i+1 cho i; hodc va néu viéc kiém tra 161 du vong trén
chudi bit Di thit bai, thu dugc Ni ky tw diéu ché Xi' dya trén Ni chudi bit, trong
d6 Ni chudi bit va Ni ky tu didu ché Xi' c6 tuong g mét-mét, ky tw diéu ché
Xi, j' trong Ni ky tu didu ché Xi' duoc thu dua trén mi tir m& trong nhom béng
ma thir i ma dugc thu bang cich 4nh xa chudi bit Ni, j trong Ni chubi bit, va
chudi bit Ni, j 12 chudi bit b4t ky trong Ni chudi bit; va thu duoc ky tu diéu ché
trung binh Xi dya trén Ni gid tri hop 18 Li va Ni ky tw diéu ché Xi', nhan ky ty
didu ché trung binh Xi va d6 khuéch dai kénh trong tmg véi nhém bang ma thu
i 48 thu dugc tich Zi, trix tich Zi tir tin hiéu thu Si ¢ thu dugce tin hiéu thu Si+l,
va gén i+1 cho i; hodic néu i bing véi G, giai ma tin hidu thu Si bang cach si
dung nhém bang ma thi i thuc G nhom bang m4, dé c6 thé thu duoc chuéi bit
Di.

Theo vi du khéc, tin hi€éu thu thu dugc trén khéi tai nguyén 13 tin hidu
thu Si, va viéc gidi ma riéng biét tin hidu thu bing cich st dung G nhém bang
ma c6 thé bao gdm: néu i nhod hon G, giai ma tin hiéu thu Si bing c4ch sir dung
nhém bang mi thi i thudc G nhém bang mi, dé co the thu dwogc chubi bit Di,
viéc thyc hién xr 1y loai bd nhifu trén tin higu thu Si béng cach st dung chubi
bit Di, d& c¢6 thé thu dugc tin hiéu thu Si+1, va gén i+1 cho i; hoic néu i béng
voi G, gidi mé tin hiéu thu Si béng cach st dung nhom bang mé thi i thudc G
nhém bang mé, d& c6 thé thu dwoc chudi bit Di.

Mot cach tiy chon, viéc thuc hién xir 1y loai bd nhiéu trén tin hiéu thu Si
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bang cach st dung chudi bit Di, d& co thé thu duge tin higu thu Si+1 c6 thé bao
gbm: 4nh xa chudi bit Di t&i mi tir m& trong nhém bang ma thir i; thu duge ky tw
diéu ché Xi dva trén mi tr m&; nhan ky tw diu ché Xi va 46 khuéch dai kénh
twong Umg v&i nhém bang ma th i dé thu dwoc tich Zi; va trit tich Zi tir tin hiéu
thu Si d& c6 thé thu duoc tin hiéu thu Si+1.

MOt céch tiry chon, chudi bit Di 12 chudi bit c6 gia tri hop 16 14 16n nhét,
16m th hai, hogic 16n thi ba trong Ni chudi bit ma thu dugc bang cach giai ma
tin hiéu thu Si bang céch st dung nhém bang m4 thit i thudéc G nhém bang ma.

M{t cach tuy chon, theo mdt vai cach thirc thie hién kha dyng cta sang
ché, cong suit trung-binh tuong ung voi nhom bang mi thir i thuéc G nhom
bang ma 1a 16n hon cdng sut trung binh twong tmg v6i nhém bang mi thir (i+1)
thudc G nhém bang ma. Puge thdy tir thuc tién ring tin hiéu dugc giai ma ddu
tién bing cAch st dung nhém bang md véi cong sudt trung binh twong dbi cao,
va tin hiéu dugc gidi ma sau d6 bing cach sir dung nhém bang m3 véi cong sut
trung binh twong ddi cao, dé gitp nang cao dd chinh xé4c chia viée gidi ma va
gidm ty 1€ bit 16i ctia viée giai ma.

MGt cach tiry chon, theo mét vai cach thirc thuc hién kha dung ctia séng
ché, trudc khi thu duge tin hiu thu trén khéi tai nguyén, phuwong phap cé thé
con bao gdm: giri, t4i thiét bi truyén thong thir ba dé giri tin hidu trén khéi tai
nguyén, ban tin diéu khién thi hai ma mang chi bo chu tric thi hai, trong dé
chi bdo c4u triic thir hai duoc ding dé x4c dinh K2 bang ma duoc cp phat tdi
thiét bi truyén thong th ba, va céc cong sult trung binh ctia bang m3 a2 va bang

m3 b2 trong K2 bang m3 14 khéc nhau. Bang m# a2 va bang ma b2 c¢6 thé 12 hai

-62-



32630

bang ma bit ky thudc K2 bang mi. K2 bang m3 12 tap bang ma con ctia G nhém
bang ma. Pugc thiy tir thuc tién ring cic cong suft trung binh clia mot vai bang
m3 trong K2 bang ma c6 thé ddng nhat hofic cic cong suit trung binh cua K2
bang mé c6 thé khdc nhau, didu ndy gitp ning cao &6 chinh x4c cua viée giai ma
tin ﬁiéuvé giam ty 18 bit 15i cla viéc gidi ma, va cling giup ning cao tinh linh
hoat cta viéc gidi mé tin hiéu. Do do, thiét bi truyén thong thir ba cd thé st dung

- K2 bang mi dé 4nh xa chudi bit duogc truyén dén tr ma. Vi du, thiét bi truyén
thong thir ba c6 thé 13 thiét bi ddu cubi ngudi ding hodc thiét bi truyén thong
khéc.

P& hiéu 6 hon va thyc hién c4c giai phap d4 dé cép trude d6 cua cic
phuong 4n ciia sang ché, phﬁn dudi day st dung mot s6 trudng hop 4p dung cu
thé 1am vi du dé m6 ta.

Vién din t6i FIG. 4-a, FIG. 4-a 13 gian d6 phuong phap truyén thong dit
liéu khac theo phuong 4n khac cta sang ché. Nhu duogc thé hién qua vi dy trén
FIG. 4-a, phuong phap truyén thong dit lidu khéc dugc dé xuét trong phuong én
khac cta sang ché c6 thé bao gbm cac budce dudi day.

401, Tram co s& giri, toi thiét bi ddu cudi ngudi ding thtr nhét, ban tin
diéu khién mé mang chi bdo cdu tric thi nhét.

Chi béo céu truc thir nhit duge ding @& chi bio Q bang mi duogc cp
phét t&i thiét bi ¢au cudi ngudi ding thir nhat va hé sb cong suét (nghia 13, Q hé
sb cong suét) tuong Gng véi tit ca Q bang ma. Q 14 sb nguyén duong. Q hé sb
cong sudt va Q bang mi cé tuong ‘mg mdt-mot. Mot cach thy chon, Q hé 56

cong suat 13 khac nhau hodc mot s6 hé so cong sudt 14 dong nhét. Vi duy, hé sb
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cong suét trong tmg véi bang ma al va bang ma bl trong Q bang mi 14 khac
nhau. Bang mé al va bang mé bl ¢6 thé 13 hai bang mi bt ky thudc Q bang ma.

Vidy, Q c6 thé bing 1,2, 3, 4, 6, 8, 15, hodic sb nguyén duong khic.

402. Thiét bi d4u cudi ngudi ding thir nhat nhén, tir tram co 8, ban tin
didu khién ma mang chi bdo cu tric thit nhét,

Thiét bi diu cudi ngudi ding tht nhit cé thé thyuc hién diéu chinh cong
sudt trén Q bang ma bang cach st dung Q hé sb cong sudt, d& c6 thé thu duge Q
bang ma dugc didu chinh cong suit. Thiét bi dau cudi ngudi dung thi nhit 4nh
xa Q chudi bit cin duoc truyén téi Q tir mi trong Q bang ma duge didu chinh
codng sudt, trong d6 Q chudi bit va Q tir mi cé twong tng mot-mdt; thiét bi diu
cudi ngudi ding thir nhat thu dwoc ky tu diéu ché dua trén Q tir ma; va thiét bi
du cudi ngudi ding thtr nhit gii ky tw didu ché trén M (M 1a s nguyén dwong)
khéi tai nguyén.

Mot cach tiy chon, theo mot vai cach thire thyc hién kha dung cia sang
ché, viéc thuc hién diéu chinh cong suét trén Q bang ma bing cach st dung Q hé
s6 cong sut, d& c6 thé thu duge Q bang ma duge diu chinh cong sudt c6 thé

bao gdm: thuc hién didu chinh cong suét trén Q bang ma bang cach st dung Q

-C_k = C(.k,C

A A A A A , <A ’ A A X 2R s 1A
hé s6 cbng suat theo cong thirc diéu chinh cong suat , d€ c6 thé thu

) 7 C‘ \
duwoc Q bang méi dugc didu chinh cong sudt, trong @6 * trong cdng thirc didu

«

chinh cong suft bidu difn bang mi k trong Q bang m4, k trong cong thic

diéu chinh cong suét biéu dién hé s6 cong suit tvong Umg v&i bang mi k, va
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trong cbéng thirc di€u chinh céng sudt biu dién bang m& dugc diéu chinh cong

sut thu dwoc bing cach thuc hién didu chinh cong sut trén bang ma k bing

a; . .
cach st dung . Bang mi k c6 thé 13 bing ma bat ky trong Q bang ma.

_Thidt bi ddu cudi ngudi ding thi nhét c¢6 thé thu duoc ky tu didu ché

1’(9) = I;fin_xk(g)

x
theo cong thirc dua trén Q tir mé, trong 46 k trong

cong thirc biéu dién tir m3 g trong Q tir mé, va y (@) bidu dién ky tu diéu ché
duoc_thu dira trén Q tir mé.

Céac tir md khac nhau trong bang ma c6 thé bidu difn chudi bit vi cac
gi4 tri khac nhau. Do d6, Q tir mé dugce diéu chinh cong sudt c6 thé dugc tim
kiém cho Q tr m& ma c6 tuong tng mot-mdt v&i Q chudi bit can dwge truyén,
nho dc"> Q chudi bit cén duoc truyén dwoc 4nh xa téi Q tir mi trong Q bang ma
duogc didu chinh cong sudt.

Do dai cia Q chudi bit c¢é thé giéng nhau ﬁoéc khac nhau. Vi dy, sb
lwong cac bit trong chudi bit ctia Q chudi bit ¢b thé1a 1,2, 4, 5, 6, 8, 12, 15, 16,
24, hoic gi4 tri khac. Mot cach tiy chon, mdi chudi bit trong Q chudi bit c6 thé
duoc 1y tir cac ludng di liéu khéc nhau trong Q ludng dit liéu. Gian dd cia md
hinh xir Iy cu thé trong trudng hop nhu vy cé thé duge thé hién trong vi du trén
FIG. 4-b. Cuy thé 13, it nhét hai chudi bit trong Q chudi bit c6 thé dugc 14y tir
cling méot hfmg dit liéu. Gian dd ctia mé hinh xir 1y cu thé trong trudng hop nhu
vy ¢ thé‘ dugc thé hién trong vi du trén FIG. 4-c. Bing cach khéc, chudi bit
thude Q chudi bit ¢ thé dugc 14y tir it nhét hai ludng dit liéu. Gian db cia md
hinh x I cu thé trong trudng hop nhw vy cé thé duoc thé hién trong vi du trén
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FIG. 4-d.

403. Tram co s& thu duge tin hidu thu trén M khdi tai nguyén.

V1 du, mot hodic nhidu hon céc thiét bi diu cudi ngudi ding ma bao gdm
thiét bi dAu cudi ngudi dung thir nhat ¢6 thé giri tin hidu trén M khdi tai nguyén.
Do dé, tin hiéu thu dugc thu béi tram co sé trén M khéi tai nguyén c6 thé tir mot
hodc nhiéu hon céc thiét bi dAu cubi ngusi ding ma bao gdm thiét bi diu cudi
ngudi ding thir nhét.

404, Tram co s& thuc hién didu chinh cong suét trén Q bang ma bing
cach st dung Q hé ) cong suat, d& c6 thé thu duoc Q bang mi duogc diéu chinh
cong sudt, trong d6 tram co s& nhom tit cd c4c bang mi (F bang mi) duogc sit
dung trén M khbi tai nguyén, dé thu duge G nhém béng ma.

Vi tram co s& ¢6 trach nhiém sip xép va cp phét tt cd céc bang mi
duge st dung trén tAt ca cdc khdi tai nguyén, tram co s& c6 thé hoc tht ci céc
bang ma duoc sit dung trén M khéi tai nguyén. M6t cach tiy chon, F bing m4 13
bang m& SCMA hodc bang m# thudc dang khac. Tlr mé trong F bang mé c6 thé
13 vec-to s phirc hodc tr ma & dang khac. F bang m4 bao gdm Q tir mi duoc
didu chinh cong suét.

MOt cach tity chon, theo mot vai cach thitc thuc hién kha dung cta séng
ché, viée thyc hién, bdi tram co sd, viée didu chinh cong sudt trén Q bang ma
bing céch st dung Q hé s cong suét, dé o thé thu dugc Q bang ma duge diéu
chinh cong sult bao gdm: thyc hién didu chinh cong suét trén Q bang m3 bing

cach st dung Q hé sb cong sudt theo cong thirc didu chinh cong suft

Cp = Q. Ck, dé c6 thé thu dugc Q bang ma duoc didu chinh cong sudt, trong d6
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Cr trong c6ng thirc diéu chinh c6ng suét biéu dién bang mi k trong Q bang m3,

a : 7 s A ) A A s A X A A A A 7
. trong cong thirc di€u chinh cong sudt bidu dien hé s6 cong suat tuong ing

C' . ‘\ 14 .2 o
v6ibang mik,va * trong cong thirc didu chinh cong sudt bidu dién bang ma

dugc didu chinh cong sudt thu duoc b%mg cach thuc hién diéu chinh cong sudt

5 a
trén bang ma k bing cach s dung

Vién dn t6i FIG. 4-¢, FIG. 4-e thé hién bang ma duoc didu chinh cong
sudt 1 va bang ma duoc diéu chinh cong suit 2. Bang ma duoc diéu chinh cong
sudt 1 va bang ma 2 c6 cing vi trf tr ma khac khong, nhung c6 cong suit khéé
nhau. Nén dugc hiéu ring, sau khi hé sb cong suét dugc dua vao, néu kich thuéce
cia nhém bang mi ban d4u 13 K, va kich thuée ciia nhém hé sb cong sudt 1a P,
thi kich thuéc ciia nhém bang ma méi c6 thé 1a K*P.

405. Tram co s& giai mA riéng biét tin hi€u thu béng cach s dung G
nhom bang m4.

Mdi nhém bing mi thudc G nhém bang mi bao gdm it nhét mot bang

Q tir m& dugc didu chinh céng sudt 13 tip con cua cac bang m& dugce bao
gbm trong G nhém bang mi. Puoc thay tir thuc tién ring cc dé 16n trung binh
ctia mot vai tir mi trong Q tr m& dwoce diéu chinh cong sudt c6 thé dbng nhét
hogc @ 16n trung binh cta Q tir md duge diéu chinh cong suét cé thé khac nhau,
diéu ndy gitip ning cao d6 chinh x4c cia viée gidi md tin hiu va lam giam ty 18
bit 161 cta viée gidi mé, va gitp ning cao d¢ linh hoat cta viéc giai m3 tin hiéu.

G 14 s6 nguyén dwong va G 12 16n hon 1.
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Tin hiéu thu c6 thé dugc giai m3 riéng biét bing cach st dung G nhém
bang m& vdi cac cach thuc da dang.

Vi dy, tin hiéu thu thu duoc trén M khéi tai nguyén 1a tin hidu thu Si, va
viéc gidi mé riéng biét tin hiéu thu b‘ﬁng cach st dung G nhém bang mé bao gém
cac bude dudi day.

Budc S01: Pat i=1.

Bude S02: X4c dinh liéu i 6 16n hon G,

Néu i 16n hon G, quy trinh két thic.

N i khong 16m hon G, Budce S03 duge thuc hién.

Budce S03: Giai ma tin hiéu thu Si bdng cach sir dung nhém bang mé tht
i thudc G nhém bang ma, d& co thé thu duge chudi bit Di.

Budc S04: X4ac dinh liéu i ¢ nhd hon G.

Néu i khong nhé hon G, quy trinh két thic.

Néu i nhd hon G, Budc SO05 duge thuc hién.

Buéc S05: Thuc hién xtr 1y loai bd nhiéu trén tin hiéu thu Si bing cach
str dung chudi bit Di, ¢é c6 thé thu duoc tin hiéu thu Si+1,

Mot cﬁoh tiry chon, theo mdt vai cach thic thuc hién khd dung cua sang
ché, viéc thuc hién xir 1y loai bo nhifu trén tin higu thu Si b%mg cach st dung
chudi bit Di, dé c6 thé thu duge tin hiéu thu Si+1 ¢6 thé bao gdm: 4nh xa chudi
bit Di t¢i mi tr m& trong nhom bang ma th(r i; thu dugce ky tu didu ché Xi dua
trén mi tir m&; nhin ky tu diéu ché Xi vi d6 khuéch dai kénh twong tng véi
nhém bing ma thtt i d€ thu duge tich Zi; va triy tich Zi tir tin higu thu Si dé c6

thé thu duoc tin hiéu thu Si+1.
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Mot cach tuy chon, theo mdt vai cach thirc thuc hién kha dung clia sang
ché, chudi bit Di 1a chudi bit c6 gia tri hop 18 14 16n nhét, 16n thi hai, hodc 16n
thtr ba trong Ni chudi bit ma dugc thu bing cach giai ma tin hiéu thu Si bing
cach st dung nhom bang ma th(r i thudc G nhom bang mai.

Budc S06: Dit i=i+1, va quay trd lai Budc S02.

R3 rang, tram co s& c6 thé giai ma riéng biét tin hidu thu bing cach sir
dung G nhém bang ma theo cach thirc khic duge thé hién trong vi du theo
phuong an khéc.

Mot cach tiy chon, theo mét vai cach thirc thye hién kha dung cia sang
ché, cong sudt trung binh twong tmg véi nhém bang mi thir i thude G nhém
bang m3 14 16n hon cdng sudt trung binh trong mg v6i nhém bang ma thir (i+1)
thuéc G nhom bang ma. Puoc thdy tir thuc tifn ring tin hiu duoc giai ma trude
tién bang cach st dung nhém bang mi véi cong sudt trung binh twong ddi cao,
va tin hiéu ndy sau d6 dwoc gidi m3 bing cach sir dung nhém bang ma véi cong
suét trung binh tirong ddi cao, didu ndy gitip ning cao d6 chinh x4c cia viée giai
mi va 1am gidm ty 1¢ bit 18i ctia viéc gidi ma.

C6 thé dugc hiéu ring, theo céc gial phap ciia phuong 4n nay, sau khi
thu dwge tin hiéu thu trén M khéi tai nguyeén, tram co s& gidi ma riéng biét tin
hiéu thu bang céch st dung G nhém béng m& ma duge thu bing cach nhém tht
cd cic bang ma duoc sit dung trén M khéi tai nguyén, nghia 13, tram co s¢ gidi
mi tin hiu thu mot l4n b%mg cach sit dung mét nhdm bang mi thudc G nhém
bang m& (nghfa la, mot vai bang ma kha dung dwgc st dung). Do muc d6 phirc

tap cua viéc gidi mé don va so lugng cdc bang m& cb quan hé ham mfi, cac giai
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phap cua phuong 4n nay cia sang ché gitip giam dang ké mirc dd phic tap clia
thao tac gidl m4 tin hiéu tai méy thu, trong khi tit cd cic bang ma kha dung dugc
vién din cing thdi diém trong mot 14n giai md théng thudong. Vi du, gia dinh
ring mirc d6 phic tap ca thudt todn giai ma tin hidu théng thudng duge bidu
dién 13 PF, trong khi murc dd phirc tap ctia c4c giai phap theo phuong 4n nay cia
;séng ché xép xi bing G*PF/G, trong d6 F 13 tdng cong s6 luong tt ca cac bang
mi duoc st dung trén M khéi tai nguyén, va khi F twong ddi 16n, G*PF/G s&
nhé hon PF rét nhiéu.

Vién dan téi FIG. 5-a, FIG. 5-a 12 gian dd ctia phwong phép truyén thong
dit liéu khac theo phuong 4n khac cua sang ché. Nhu dugc thé hién qua vi du
trén FIG. 5-a, phwong phap truyén thong dit Héu khac duge @& xudt trong
phuong 4n khéc ctia séng ché c6 thé bao gdm céc bude dusi day.

501. Tram co s& g, t6i thiét bi ddu cudi ngudi dung thtr nhit, ban tin
didu khién ma mang chi bdo ciu tric thir nht.

Chi béo cu tric thi nhit dwoc ding dé chi bao Q bang ma duoc cp
phét t&i thiét bi diu cudi ngudi ding thir nhét va hé sb cong sudt (nghia 13, Q hé
sb cong suét) tuong Umg voi tht ca Q bang ma. Q 13 s nguyén duong. Q hé sb
cong suit va Q bang mi cb twong Ung mot-mot. Mot céch tuy chon, Q hé¢ s_é
cdng sudt 12 khéc nhau hoic mot sb hé sb cong sudt 1a déng nhét. Vi dy, hé sb
cong sut twong tng véi bang mé al va bdng m& bl trong Q bang ma 1a khac
nhau. Bang m4 al va bang ma b1 c6 thé 13 hai bang m3 bét ky thude Q bang ma.

Viduy, Q c6 thé béng 1,2,3,4,6,8, 15, hoic sb nguyén duong khac.

502. Thiét bi dAu cudi ngudi ding thi nhit nhan, tir tram co s&, ban tin
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didu khién ma mang chi bdo céu tric thir nhét.

Thiét bi du cudi ngudi ding thtt nhét 4nh xa Q chudi bit cn dugc
truyén t&i Q ti ma trong Q bang m4, trong d6 Q 13 sb nguyén duong, va Q chubi
bit va Q ti¥ ma c6 tuong Umg mdt-mot; thiét bi dAu cudi ngudi dung thir nhét
thyc hién didu chinh cong suit trén Q tir m& bing cach sir dung Q hé sd cong
sudt, 48 c6 thé thu duge Q tir ma dugc didu chinh céng sudt, trong @6 Q hé sb
cong suit va Q bang mi ma Q tir mi thudc v& ¢6 tuong Ung mdt-mot; thiét bi
dAu cudi ngudi ding thir nhit thu duge ky tw diéu ché dua trén Q tir md duoc
diéu chinh cong suét; va thiét bi dAu cudi ngudi ding thtr nhit giri ky tu diéu ché
trén M (M 12 s6 nguyén duong) khéi tai nguyén.

Mot cach tuy chon, theo mdt vai cééh thire thue hién kha dung ctia sang
ché, viéc thyic hién didu chinh céng suit trén Q tlr m& bing cach st dung Q hé sb
cong suét, d& c6 thé thu dugc Q tir ma duge didu chinh cong suét bao gdm: thuc

hién diéu chinh cong suat trén Q tir m4 bang cach sir dung Q h€ sO cbng suét

s , X = 0. X} \ ,
theo cOng thirc di€u chinh.cong suat «(9) ek (92,_dé;cé,_thé;thu duoc Q

\ . ' b o i N
tr ma duge diéu chinh cong suat, trong do k(9 trong cong thic di€u chinh

" ; ';'\ 'IX \ ~ g 2 ~ 72 ~ c“;\'
cong sudt biu dién tr md ~ trong bang md k trong Q bang mi, trong
céng thirc di€u chinh cong suit bidu difn hé sb cong sudt trong Gmg véi bang

. . X (9)

ma k, va trong cong thic diéu chinh cong sudt bidu dién tr ma dugce

diéu chinh cong sudt thu dugc bing céch thuc hién didu chinh cong suit trén

Xy, . a . .
«(9) bang céach st dung k Bang ma k cé thé 1a bang m& bat ky trong Q
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bang ma.

Thiét bj ddu cudi ngudi ding thir nhét c6 thé thu dwoc ky tu diéu ché

% (9)

. K1 = -
v(g) = L& =, N :
»(g) k=2 %k (9) dua trén Q tr mé, trong do trong

theo cong thirc

v(g)

cong thirc bidu dién tir m# g trong Q tir mi duoc didu chinh cong sudt, va
bidu din ky tir dibu ché dwoc thu dya trén Q tir ma.

C4c tir m3 khac nhau trong bang m3 c6 thé bidu didn chubi bit véi cac
gié tri khac nhau. Do d6, Q bang mé dugc didu chinh c6ng suét c6 thé dugc tim
kiém cho Q tr m& ma cé twong tmg mot-mdt véi Q chudi bit cAn dwoc truyén,
nhddé Q chudi bit cin duge truyén duge dnh xa téi Q tir mi trong Q bang mi
dugc didu chinh cong suét.

Do dai ctia Q chudi bit c6 thé gidng nhau hoic khic nhau. Vi dy, sb
luong céc bit trong chudi bit ctia Q chudi bit c6 thé 13 1, 2, 4, 5, 6, 8, 12, 15, 16,
24, hogc gi4 tri khac. Mot cach tiry chon, mbi chudi bit trong Q chudi bit c6 thé
duoc 14y tir cac ludng dit liéu khac nhau trong Q ludng di lidu. Gian db cia mo
hinh xir Iy cu thé theo trudng hop nay c6 thé dwoc thé hién trong vi du thude
FIG. 5-b. Cu thé 13, it nhét hai chudi bit trong Q chudi bit c6 thé duoc 14y tir
cing mét ludng dit liéu. Gian db cia md hinh x@ ly cu thé theo trudng hop nay
c6 thé dugc thé hién trong vi du thude FIG. 5-c. Bing cach khéc, chudi bit ctia Q
chubi bit c6 thé duge 14y tir it nhét hai ludng dit liéu. Gian dd ctia mé hinh xi 1y
cu thé theo truomg hop nay c6 thé duge thé hién trong vi du thude FIG. 5-d.

503. Tram co s thu duoc tin hidu thu trén M khéi tai nguyén.

Vi dy, mdt ho#c nhi€u hon céc thiét bi dau cudi ngudi ding ma bao gém
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thiét bi ddu cudi nguodi ding thi nhét ¢6 thé giri mot tin hiu trén M khéi tai
nguyénl. Do @4, tin hiéu thu dugc thu bdi tram co s& trén M khéi tai nguyén cé
thé fr mot ho#ic nhidu thiét bi dAu cubi nguc‘yi ding ma bao gdm thiét bi dau cudi
ngudi ding thir nhét.

504. Tfam co s& thuc hién didu chinh céng suft trén Q bang ma bing
cach sir dung Q hé 56 cc‘mg suét, dé c6 thé thu dugc Q bang ma duge didu dhinh
cong sudt, trong d6 tram co s& nhom tht ca cic bang mi (F bang ma) dugc su
dung trén M khéi tai nguyén, dé thu dugc G nhém bang ma.

Péi véi ééch thitc thuc hién cu thé cia budce 504, co thé tham khéo buc'yc
404.

505. Tram co s& giai ma riéng biét tin hiéu thu béng cach st dung G
nhom bang ma3.

MJdi nhém bang mi thudc G nhém bang mé bao gbm it nhit mot bang

Q tir m& duge diéu chinh cOng suét 13 tap con ctia cdc bang mi dugc bao
gbm trong G nhém bang ma. Pugc thdy tir thyc tién rdng c4c d6 16n trung binh
ctia mot vai tir ma trong Q tir mi duoc diéu chinh cong sudt cd thé ddng nhat
hoyic cac d6 16n trung binh ciia Q tir ma duoc diéu chinh cong sudt c6 thé khac
nhau, diéu ndy gitp ning cao dd chinh x4c cla viéc gidi mi tin hiéu va lam gidm
ty 16 bit 161 cua viéc gidi mé, va gitp ning cao d6 linh hoat cta viée gidi ma tin
hiéu.

G 12 s nguyén duong va G 1 16n hon 1.

Tin hiéu thu ¢6 thé dugc gidi ma riéng biét bang cich sir dung G nhém
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bang m& vai cac cach thuc da dang.

Dé&i véi cach thire fhuc hién cy thé ciia bude 505, c6 thé tham khao budce
- 405.

C6 thé duoc hiéu ring, theo cac. giai phép cha phuong 4n nay, sau khi
thu duge tin hiéu thu trén M khéi tai nguyeén, tram co 'sc"y giai mi riéng biét tin
hiéu thu bing cach st dung G nhém bang mi ma dugc thu bing cach nhém tht
ca bang m& dugc st dung trén M khéi tai nguyén, nghia 13, tram co s& gidi mé
tin hiéu thu mot 1an bing cach st di;ng fn@t nhém bang mi trong G nhém bang
mé (nghia 13, mot vai bing ma khd dung duoc sir dung). Do mic d9 phirc tap
chia viée giai ma don va sd luong bang ma c6 quan hé ham mii, cac giai phap cla
phwong 4n ndy cia sang ché gitip gidm déng k& mirc do phic tap cla thao tac
giai ma tin hiéu tai may thu, trong khi tit ca cic bang ma kha dung dugc vién
dan cing thoi diém trong mot 1dn giai ma théng thudng. Vi dt,i, gia dinh ring
muc d phirc tap cta thudt toan gidi md tin hi€u thong thudng dugce Biéu dién 13
PF, trong khi mic d phtrc tap cia cdc gidi phdp cta phuong 4n nély cla sang
ché x4p xi bing G*PF/G, trong d6 F 1a tdng sb lugng tAt ca cac bang ma dugc st
dung trén M khéi tai nguyén, va khi F twong d6i 16n, G*PF/G s& nhé hon PF rat
nhiéu.

Céc phuong 4n cia séng ché con d& xudt thiét bi lién quan duoc st dung
& thyc hién cac giai phap néu trén.

Vién dan téi FIG. 6, phuong én cia sang ché con d& xut thidt b1 truyén
théng 600 ma cé thé bao gbm:

b6 diéu chinh 610, bd dnh xa 620, bo diéu ché 630, va bo giri 640.
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B6 didu chinh 610 duge cAu hinh d& thuc hién diéu chinh cong suét trén
Q bang m# bang cach sir dung Q hé s§ cong sudt, dé co thé thu dugc Q bang mi
dugc didu chinh cong sudt, trong d6 Q 13 s6 nguyén duong, va Q hé s6 cong sut
va Q bang ma cé trong img mot-mot.

B6 4nh xa 620 dugc ciu hinh @ 4nh xa Q chudi bit cdn duoc truyén t6i
Q tir m& trong Q bang m& dugc diu chinh cong sudt, trong d6 Q chudi bit va Q
tlr mA co6 tuong tmg mot-mot.

B6 didu ché 630 duoc cAu hinh dé thu, ky tw didu ché dya trén Q tir ma.

B0 giri 640 dwoc cAu hinh dé giri ky tw didu ché trén khéi tai nguyén.

MOt cach tiy chon, theo mot vai cach thire thue hién kha dung cia sdng
ché, bo diu chinh 610 duogc cAu hinh cu thé dé thyc hién diéu chinh cong sut

trén Q bang méi bing cach st dung Q hé sb cong suft theo cong thirc diéu chinh

Cx = @, Cy

cong sudt , 38 c6 thé thu dwoc Q bang mi duge diéu chinh cong

r C b r 2 ~
suat, trong do , trong cdng thirc di€u chinh cdng suat biéu dien bang mé k

, ~ &k A r X . A £, 1AL X 1A A
trong Q bang ma, trong cdng thirc di€u chinh cong sudt biéu dién hé s

r . C' .\
cong suit trong tmg voi bang mi k, va  © trong cong thitc diéu chinh cdng

suit biéu dién bang ma duogc diéu chinh cong suft thu duogc béng cach thuc hién

.3 , A a1 USRS . \ &y
di€u chinh cong sudt trén bang m& k bang cach st dung .

Mot céch tiy chon, theo mot vai cach thic thuc hién kha dung cla séng
ché, Q hé s6 cong sudt dugce lua chon tir tdp hé sO cdng sudt tmg vién ma bao
gdm M hé sd cOng suat img vién. Vi du, Q hé s6 cong suit cé thé dugce lva chon,
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tiy theo sw can thiét, tir tp hé s& cong sult tmg vién ma bao gbm M hé sb cong
sult tmg vién. Do mdt vai hé s& céng sut c6 thd ddng nhét, M c6 thé 16n hon,
hodc béng, hodc nhd hon Q.

Mot céch tiy chon, theo mdt vai cach thire thue hién kha dung cla sang
ché, hé sb cong sudt i trong Q hé sb cong suét v bang m3 j trong Q bang ma c6
twong Ung mot-mét, trong do gié tri ciia hé s6 cong sut i duoc x4c dinh dya trén
téc 36 ma hda ciia bang m3 j va/hoic bac diéu ché ctia bang m3 j.

Mot céch tty chon, theo mét vai cach thirc thuc hién khd dung cua sang
ché, m8i chudi bit trong Q chubi bit dugc ldy tir cic ludng dit lidu khac nhau ti
Q ludng dit liéu.

Mot cach tiy chon, Q bang mi 1a bang m& SCMA hodc bang mi thude
dang khéac. T m& trong Q bang md co thé 13 vec-to s& phtic hogc tir m3 & dang
khac.

Mot cach tiy chon, theo mt vai cach thirc thuc hién kha dung cia sang
ché, Q hé s6 cong suit 14 khac nhau hoiic mot sb hé sb cong sudt 13 déng nhét,

Mot céch tliy chon, theo mot vai cdch thirc thye hién kha dung cia séng
ché, thiét bi truyén thong 600 con bao gdm bo thu 650, dwgc ciu hinh dé: trude
khi b6 didu chinh thyc hién didu chinh cong suét trén Q bang ma bing céch sit
dung Q hé sd cong sudt, @& ¢6 thé thu duge Q bang m3 duoc diéu chinh cong
sudt, thu théng tin ciu tric bang mi, trong d6 thong tin cdu trac bang m3 duoc
ding @& chi bdo Q bang mi va Q hé sb cong sudt duge cAp phét t6i thiét bi
truyén thong 600.

Mobt cach tiy chon, theo mdt vai céch thitc thuc hién kha dung cua sang
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ché, thiét bi truyén thong 600 13 tram co s& hodc thiét bi dau cudi ngudi ding.

C6 thé hiéu ring céc chirc ning cia mdi mddun chirc ning trong thiét bi
truyén thong 600 trong phuong 4n nay cé thé dugc thuc hién cu thé theo céc
phuong phép trong céc phuong 4n g4 trinh bay & trén. Pbi véi xir Iy thye hién cu
thé, c6 thé tham khao cdc phin mé ta lién quan cla phuong phép theo phuong
4n néu trén. Thong tin chi tiét khong duge mé ta & day mot 1an nita.

C6 thé dugc hiéu ring, theo cic gidi phap k§ thuit clia phuong 4n nay,
thiét bi truyén thong 600 thyuc hién didu chinh cong suét trén Q bang ma bing
“cach st dung Q hé sb cong suft, d& c6 thé thu duoc Q bang mi dwoc didu chinh
cdng sudt, va anh xa Q chudi bit cAn dugc truyén téi Q tir ma trong Q 'béng mé
- dugc diéu chinh cong sut. Bing c4ch nay, cac cong sudt ctia Q tir ma duoc ding
dé bidu dién Q chudi bit ¢6 thé khéc nhau, va duoc thiy trong céc thir nghiém va
thyc tién ring, viéc sit dung Q tir m& véi céc cong sut khic nhau dé biéu dién Q
chudi bit tai may phat gitip ning cao chit lwong giai ma tin hidu tai may thu, va
Q tr ma véi cac cong sudt khac nhau gitp thiét ké thuat toan gidi ma duoc ti vu
héa hon véi mic @6 phire tap thip hon, va con gitp giam dang ké mirc d6 phirc
tap cia thao tac giai ma tin hiéu tai mdy thu trong hé théng truyén thong.

Vién dan t6i FIG. 7, phuong én cia séng ché con dé xudt thiét bi truyén
théng 700 ma c6 thé bao gdm: |

b6 4nh xa 710, bd didu chinh 720, bd didu ché 730, va bo giri 740.

Bo 4nh xa 710 dugc ciu hinh dé 4nh xa Q chusdi bit cin duoc truyén tdi
Q tir m& trong Q bang m4, trong 6 Q 1a s.é nguyén duong, va Q chudi bit va Q

tr ma c6 twong tng mdt-mat, trong do
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Vi dy, Q c6 thé b%lng 1,2,3,4,6,8,15, hoic sb nguyén duong khac.

B6 diéu chinh 720 duoc cdu hinh dé thyc hién didu chinh cong suét trén
Q tl ma bing céch sit dung Q hé sb cong sudt, dé c6 thé thu duge Q tir ma dugc
didu chinh cong sut, trong 46 Q hé sd cong sudt va Q bang md ma Q tir mi
thudc vé co tuong img mot-mot.

Bo didu ché 730 dugc céu hinh 8 thu duoc ky tu didu ché dya trén Q tir
ma dugc didu chinh cong suét.

B0 giri 740 duge cdu hinh d& giri ky ti didu ché trén khéi tai nguyén.

Mot cach tiy chon, theo mot vai cach thirc thuc hién kha dung cua sang
ché, bo didu chinh 720 dwoc cu hinh cu thé dé thyc hién didu chinh cong suit

trén Q tir mi bing cach st dung Q hé sd cong sué’; theo cong thirc diéu chinh

x, (9) = ap. %, (9)

cong sut , @& c6 thé thu dugc Q tir ma duoc diéu chinh

4 x g 'I‘\ 2 A l’\ -l '?\' A
cdng suat, trong do , trong cong thuc di€u chinh cdng suit biéu dién tir
~ g a ~ . 2 . ~ ak A 7 v'l‘\ 2. W3 A
mi ~ bang mi k trong Q bang m4, trong cong.thirc di€u chinh-cong suat

A ° X A A ~ £ . 7,: 2 ~ \< E g A 7
bi€u di€én hé sd cong suit twong ng véi bang ma k, va <(9) trong cong thitc

didu chinh cong sudt biéu din tir ma dugc diéu chinh cong suét thu dugc bing

cach thuc hién didu chinh céng suét trén %:(9) bing cach st dung ak.

Mot cach tiy chon, theo mdt vai cach thirc thyc hién kha dung cha séng
ché, Q hé sb cong sult duoc lya chon tir tap hé. sb cOng sudt Ung vién ma bao
gdm M hé sb cong sudt tmg vién.

Mot cach tiy chon, theo mdt vai cach thirc thuc hién kha dung ciia sang
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ché, hé sb cong sudt i trong Q hé s6 cong suit va bang m3 j trong Q bang mi cé
Atuorng Uimng mot-mot, trong d6 gié tri cia hé sb cong sudt i duogc x4c dinh dua trén
tdc d0 ma héa ciia bang ma j va/hodc béc diéu ché cia bang ma j.

MOt cach tity chon, theo mot vai cach thtrc thuc hién kha dung cua sang
ché, @6 dai cta Q chudi bit c6 thé gidng nhau hoc khic nhau, Vi dy, s6 lugng
céc bit trong chubi bit clia Q chudi bit co th 13 1, 2, 4, 5, 6, 8, 12, 15, 16, 24,
hodc gi4 tri khac. Mot cach ty chon, m3i chudi bit trong Q chudi bit c6 thé
dugc 14y tir cac ludng dl“r liéu khac nhau trong Q ludng dit liéu. Cu thé 13, it nhét
hai chudi bit trong Q chudi bit ¢ thé dugc Iy tir cling mét ludng dit lidu, hodc
chubi bit thudc Q chudi bit ¢6 thé dwoc 1y tir it nhét hai ludng dif lidu.
| Mot cach tiy chon, theo mét vai cach thirc thuc hién khd dung cla séng
ché, Q bang ma 14 cic bing mi da truy nhdp ma thua SCMA, trong d6 tir ma
trong Q bang ma 13 vec-to s§ phic.

MGt céch tly chon, theo mot vai céch thirc thuc hién kha dung cia séng
ché, Q hé sb cong suét 1 khac nhau hosic mot sb hé s6 cOng sudt 13 ddng nhét.

Mot cach tuy chon, theo mot vai cach thic thue hién khd dung cla sdng
ché, thiét bj truyén thong 700 con bao gdm:

bd thu 750, duoc cdu hinh dé: truéc khi bd 4nh xa 4nh xa Q chudi bit
cin duoc truyén toi Q tur Hiﬁ trong Q bang ma, thu thong tin ciu tric bang ma,
trong d6 thong tin cu tric bang ma duge ding d& chi bdo Q bang m3 va Q hé b
cOng suét dwoc cAp phat téi thiét bj truyén thong.

Mot cach tuy chon, theo mdt vai cdch thire thuc hién kha dung ciia sang

ché, thiét bi truyén thong 700 co thé 13 tram co s& hoic thiét bi ddu cubi nguoi
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dung.

C6 thé hiéu ring cac chirc ning ciia mbi mddun chirc niing trong thiét b
truyén thong 700 trong phwong &n nay c6 thé dugc thyc hién cy thé theo céc
phuong phap trong cac phwong 4n d4 trinh bay ¢ trén. Pbi voi xir Iy thue hién cu
thé, c6 thé tham khao céc phin mé ti lién quan ctia phuong phap theo cic
phuong an néu trén. Thong tin chi tiét khong duge mo ta & day mot 14n nita.

C6 thé duoc hiéu ring, theo céc gidi phdp cia phuong 4n ndy, sau khi
4nh xa Q chudi bit cAn dugc truyén t61 Q tir ma trong Q bang m3, thiét bi truyén
thong 700 thyc hién diéu chinh cong sudt trén Q tir ma bing cach st dung Q hé
sb cong suét, dé co thé thu dugc Q tr mi dugc diéu chinh cong sut, thu duoc
ky ty didu ché dua trén Q tir m& duoc didu chinh cong sudt, va giri ky tu didu
ché. Viéc didu chinh cong sudt duge thyc hién trén Q tir m3 duoc ding dé chi
bao Q chudi bit, nhdr d6 céc cong sudt cia Q tir md dugc dung dé bidu dién Q
chudi bit c6 thé khic nhau. Pugc thiy trong céc thir nghiém va thyc tidn ring,
viée st dung Q tir ma v6i cdc cdng sut khic nhau d¢é bidu didn Q chudi bit tai
méy phét gitip ning cao chét lwgng giai ma tin hiéu tai may thu, va Q tir ma véi
céc cong sudt khac nhau gitp thiét ké thuat toan giai ma duoc t6i wu hoa hon voi
mutc d§ phuec tap thép hon, va con giup lam gidm muc d) phirc tap cua thao tac
giai mé tin hiéu tai méy thu trong hé théng truyén thong.

Vién dan t6i FIG. 8, phuong 4n clia séang ché con dé xuét thiét bi truyén
théng 800 ma c6 thé bao gdm:

b6 tao 810, duoc chu hinh dé tao ra thong tin ciu tric bang mi; va

b6 giri 820, dugc cAu hinh d€ giri thong tin cAu triic bang ma t6i thiét b

-80-



32630

truyén théng thir nhét, trong d6
thdng tin cdu trac bang m3 dwgc ding @ chi bdo Q bang ma

va Q hé sb cong sudt dwgc chp phét t6i thibt bi truyén thong thir nhét, va Q bang
ma va Q hé sb cong sudt co twong ing mot-mot. |

Mot cach tiry chon, fheo mdt vai cach thire thue hién kha dung cla sang
ché, Q bang m# 13 c4c bang ma da truy nhip mi thuva SCMA, trong d6 tir méd
trong Q bang mi 1a vec-to s6 phte.

Mot cach tly chon, theo mot vai cach thirc thuc hién kha dung cia sang
ché, Q hé sb cong suét 13 khéc nhau hoic mot s hé sb cong sudt 13 ddng nhét.

M6t cach tiy chon, theo mdt vai cach thirc thuc hién khé dung cua sang
ché, thiét bi truyén thong 800 con bao gdm:

b5 didu chinh 830, dugc cAu hinh dé thuc hién diéu chinh cong suit trén
Q bang ma bing cach str dung Q hé s6 cong sudt, dé co thé thu dugc Q bang mi
dwoc didu chinh cong suit; |

bd thu 840, dugc cAu hinh dé thu dwoc tin hiéu thu trén khdi tai nguyeén;

bo giai ma 850, duoc ciu hinh @€ thyc hién x\r Iy giai ma trén tin higu
thu bing céch st dung F bang m4, trong d6 F bang m3 1a tAt ca céc bang mi
duoc st dung trén khéi tai nguyén, F 1a $6 nguyén 16n hon 1, vd F bang ma bao
gdm Q tir mi duoc didu chinh cong suét.

Mot c4ch tiy chon, theo mdt vai cach thire thuc hién khé dung cla sang
ché, F bing véi Q.

Mot cach thy chon, theo mét vai cach thirc thuc hién kha dung cla sang
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ché, b diéu chinh 830 duoc ciu hinh cu thé dé thuc hién didu chinh cong suft

trén Q bang m3 bing cach sir dung Q hé sd cong suét theo cong thirc didu chinh

P Er- = Iy, C. p . 3
cong sudt ¥R @8 o thé thu duge Q bang mi dugc diéu chinh cong

14 C ‘ . N ' 14 . 2 o Y
suét, trong do § trong cong thic di€u chinh cdng sudt biéu dién bang mi k

a; .2 \ A A, 1.3 A - A A
trong Q bang mi,  trong cong thitc di€u chinh cdng suat biéu dién hé sb

7 B C o A
cong suit twong Ung véi bang mi k, va k trong cong thic di€u chinh cong

suét bidu didn bang ma duge diéu chinh cong suét thu duoc bang cach thwe hién

diéu chinh cong suét trén bang m3 k bing cach st dung

MOt cach tiiy chon, theo mdt vai cach thirc thue hién kha dung cla sang
ché, bd giai ma 850 dugc cdu hinh cy thé & nhém F bang m3 thianh G nhém
bang m8&, va gidi m& riéng biét tin hi¢u thu bing céach sir dung Gv.nh()m bang m4,
trong 6 m&i nhém bang mi thuéc G nhém bang mi bao gbm it nhit mdt bang
mé, va G-la sé nguyén 16n hon 1.

Mot cach tiy chon, theo mot vai cach thirc thuc hién kha dung cia sang
ché, tin hidu thu thu duge trén khdi tai nguyén 13 tin hiéu thu Si, theo khia canh
cla viéc giai ma riéng biét tin hiéu thu béng cach st dung G nhém bang ma, bd
giai m& 850 dugc cdu hinh cy thé dé: néu i nhoé hon G, gidi m3 tin hidu thu Si
béng cach sir dung nhém bang m3 thir i thuéc G nhém bang mi, dé cé thé thu
dwoc chudi bit Di, thuc hién xtr Iy loai b nhidu trén tin hiéu thu Si bing cach sir
dung chudi bit Di, d8 c6 thé thu duoc tin hidu thu Si+1, va géan i+1 cho i; hodc
néu i bing vdi G, giai m3 tin hiéu thu Si bing cch sir dung nhém béng m3 thit i
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thudc G nhém bang mi, dé c6 thé thu duge chudi bit Di.

M&bt cach tiry chon, theo mdt vai cach thirc thuc hién kha dung cla sang
ché, theo khia canh cua viéc thyc hién xtt 1y loai bd nhiéu trén tin hiéu thu Si
bing cach st dung chudi bit Di, dé c6 thé thu duoc tin hiéu thu Si+1, b6 gidi ma
850 dwoc cAu hinh cu thé dé: 4nh xa chudi bit Di t6i mi tir ma trong nhém bang
ma thir i; thu dugce ky tu'didu ché Xi dya trén mi tr m4; nhan ky tw diéu ché Xi
va d6 khuéch dai kénh tuong tmg v6i nhom bang ma thir i d& thu duoc tich Zi;
va trir tich Zi tir tin hiéu thu Si d& c6 thé thu dugc tin hiéu thu Si+1.

M6t cach tity chon, theo mdt vai cach thire thuc hién kha dung cua sang
ché, chudi bit Di 13 chudi bit c6 gia tri hop 18 16n nhét trong Ni chudi bit ma
duoc thu bang céch giai ma tin hidu thu Si bang cach st dung nhém béng ma
th 1 thudc G nhém bang ma.

MC)t cach tiry chon, theo mot vai cach thirc thyc hién kha dung cta sang
ché, tin hidu thu thu duge trén khéi tai nguyén 13 tin hiéu thu Si, theo khia canh
cha viéc gidi ma riéng biét tin hiéu thu bing cach stt dung G nhém bang mA, bd
giai m& 850 dugc cAu hinh cy thé dé: néu i nhod hon G, gidi ma tin hiéu thu Si
bing cach sit dung nhém bang ma thw i thugc G nhém bang ma, dé ¢6 thé thu
duoc Ni chudi bit va Ni gia tri hop 1& Li, trong d6 Ni chudi bit va Ni gié tri hop
16 Li c6 tuong ing mot-mdt, va Ni gid tri hop 1¢ Li 1a khéc nhau; thu dugc Ni ky
tir didu ché Xi' dua trén Ni chudi bit, trong d6 Ni chudi bit va Ni ky tw diéu ché
Xi' ¢é twong img mot-mdt, ky tu diéu ché Xi, j' trong Ni ky tu diéu ché Xi' duge
thu dya trén mi tr mi trong nhém bang mé th i ma dugce thu béing céch 4nh xa

chudi bit Ni, j trong Ni chudi bit, va chudi bit Ni, j 1a chudi bit bét ky trong Ni
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chudi bit; va thu dugc ky trr didu ché trung binh Xi dwa trén Ni gia tri hop 18 Li
va Ni ky tu didu ché Xi, nhan ky tr didu ché trung binh Xi va do khuéch dai
kénh twong mg v6i nhém bang ma thi i dé thu dwoc tich Zi, trix tich Zi ti tin
hiéu thu Si dé thu duge tin hiéu thu Si+1, va gén i+1 cho i; hodic néu i bang véi
G, giai ma tin hiéu thu Si bang cach sir dyng nhém bang mi thit i thudc G nhém
bang ma, dé c6 thé thu dugc chudi bit Di.

MOt céch tity chon, theo mot vai cach thirc thuc hién kha dung cua sang
ché, tin hidu thu thu duoc trén M khéi tai nguyén 13 tin hiéu thu Si, theo khia
canh cua viéc giai m& riéng biét tin hiéu thu béng cach st dung G nhém bang ma,
b6 giai ma 850 dwgc cAu hinh cu thé dé:

néu i nho hon G, giai ma tin hiéu thu Si bing cach st dung nhém bang
m3 thtr i thudc G nhém bang ma, dé co thé thu dwoc Ni chudi bit va Ni gid tri
hop 18 Li, trong d6 Ni chudi bit va Ni gia tri hop 1& Li c6 twong timg mot-mot, Ni
gid tri hop 1€ Li 1a khac nhau, va gid tri hop 1€ Li twong Umg vé6i chudi bit Di
trong Ni chudi bit 14 16n hon ‘gié tri hop 1€ Li khéc trong Ni gié tri hop 1€ Li; va
néu viéc kiém tra 161 du vong trén chudi bit Di thanh céng, thyc hién xtt ly loai
bo nhidu trén tin hiéu thu Si bang cach st dung chudi bit Di, dé co thé thu duogc
tin hidu thu Si+1, va gén i+1 cho i; hodc néu viéc kiém tra 181 du vong trén chudi
bit Di thét bai, thu duoc Ni ky tu diéu ché Xi' dua trén Ni chudi bit, trong d6 Ni
chudi bit va Ni ky tu didu ché Xi' c6 twong tmg mot-mét, ky tu diéu ché Xi,
trong Ni ky tur diéu ché Xi' duoc thu dya trén mi tir m4 trong nhém bang m thir
i ma dwoc thu bang cach 4nh xa chudi bit Ni, j trong Ni chudi bit, va chudi bit Ni,

i 1a chudi bit bit ky trong Ni chudi bit; va thu dugc ky tu diéu ché trung binh Xi
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dua trén Ni gia tri hop 18 Li va Ni ky tu didu ché Xi', nhan ky ty didu ché trung
binh Xi va d6 khuéch dai kénh twong tmg véi nhém bang ma thi i dé thu duoc
tich Zi, trir tich Zi tir tin hiéu thu Si dé thu duoc tin hidu thu Si+1, va gan i+l
c;ho i; hogic néu i bing v6i G, giai ma tin hiéu thu Si bang cach st dung nhém
bang mA thit i thudc G nhém Béng m3, dé c6 thé thu duge chudi bit Di.

M@t cach tiy chon, theo mét vai cach thirc thuc hién khd dung cia sing
ché, cong sudt trung binh twong tmg véi nhém bang ma thi i thuéc G nhém
bang mé la 16n hon cong suét trung binh tvong tmg v6i nhém bang ma tha (i+1)
fhuéc G nhom bang ma.

Mot cach tiy chon, theo mét vai cach thirc thuc hién kha dung cla sang
ché, thiét bi truyén thong thir nhét 13 tram co s, va thiét bi truyén thong 800 1a
thit bi dAu cudi ngudi ding; hoic thiét bi truyén théng 800 14 tram co s6, va
thit bi truyén thong thir nht 13 thiét bi ddu cudi ngudi ding.

C6 thé hidu ring c4c chirc ning ctia mdi mddun chic ning trong thiét bi
truyén théng 800 trong phuong 4n nay c6 thé duoc thye hién cu thé theo cac
phuong phép trong cac phuong an da trinh bay ¢ trén. Dbi véi xir Iy thue hién cu
thé, co thé tham khao cdc phidn mo ti lién quan cla phuong phdp theo cac
phuong an néu trén. Théng tin chi tiét khong dugc md ta & ddy mot 1an nita.

C6 thé duge hiéu ring, theo céac giai phap cia phuong 4n nay, thiét bi
truyén thong 800 giri thong tin cdu tric bang ma tdi thiét bi truyén thong thi
nhét, trong d6 thong tin cdu tric bang mi dugc ding dé chi bio Q bang ma va Q
hé s6 cong sudt dwoc cip phét t6i thiét bi truyén thong thi nhit, nhd d6 thiét bi

truyén théng thi nhit thue hién didu chinh cong suit trén Q bang m3 hodc tir ma
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trong Q bang m3 bing cach sir dung Q hé sb cong suét. Khi viec diu chinh cong
sudt dugc thué hién trén Q tir mad duoc dung dé& chi bao Q chuéi bit, cac cong
suAt ciia Q tir ma dugce ding dé bidu difn Q chubi Ibit c6 thé khéc nhau. Pugc
thiy trong céc thir nghiém va thye tin ring, viée sir dung Q tr ma véi céce cong
sudt khac nhau @& biéu difn Q chudi bit tai mdy phét (thiét bi truyén thong thir
nhét) .giﬁp néng cao chét luvong gii m3 tin hiéu tai may thu, va Q tir m& vdi cac
cong sudt khac nhau gitp thiét ké thuat todn gidi ma duoc t6i wu hoa hon véi
muc do phtc tap thip hon, va con gitp 1am gidm mitc d phic tap cta thao tac
giai mé tin hiéu tai may thu trong hé thong truyén thong.

Vién din t&i FIG. 9, phwong 4n cla séng ché con d& xuét thiét bi truyén
théng 900, bao gdm:

b6 xit Iy 902, bd nhé 903, va bd thu phat 904 ma duge két ndi bing cach
st dung kénh truyén 901.

| Bo xir Iy 902 vién qa?in t¢i ma lwu trit trong bd nhd 903 bing céch sir

dung kénh truyén 901, d& thuc hién didu chinh cong suét trén Q bing mi bing
~ céch st dung Q hé 6 cong sudt, dé c6 thé thu dugc Q bang mé dugc diéu chinh
cong sﬁét, trong d6 Q 1 sb nguyén duong, va Q hé sé cong suét va Q bang ma
c6 tuong tmg mot-mot; dnh xa Q chudi bit can duoc truyén t6i Q tir m3 trong Q
bang ma dugc diéu chinh cong sudt, trong d6 Q chudi bit va Q tr mi c6 twong
uing mot-mot; va thu duge, ky tu didu ché dya trén Q tir ma.

Bo thu phat 904 dugc cdu hinh dé gii ky tu didu ché trén khbi tai
nguyen.

Mot céach tity chon, theo mdt vai cach thire thuc hién kha dung cia séng
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ché, bo xtr 1y 902 dugc cdu hinh cu thé dé thyuc hién didu chinh cong sudt trén Q

bang m3 bing cich st dung Q hé s cbng sudt theo cong thirc diéu chinh cong

E,'k' =y, C

suéit k & c6 thé thu duge Q bang mé duge diéu chinh cong suit,

trong do * trong cdng thirc diéu chinh c6ng sudt biéu difn bang mé k trong Q

” ~ Qg A . A ; A A, 103 % A A A A
bang m4, trong cOng thirc di€u chinh cong suat bi€u di€n hé s6 cdng suat

C . Y 14 . 2
trong Ung véi bang mi k, va & trong cdng thirc di€u chinh céng sudt bigu

din bang mi duoc didu chinh céng sudt thu duge bang cach thuc hién didu

chinh céng sudt trén bang m4 k bing cach st dung

Mot céch tiy chon, theo mdt vai cach thirc thuc hién kha dung ctia sdng
ché, Q hé sb cdng sudt duoc lwya chon tir tdp hé sb cdng suit ung vién ma bao
gbm M hé s cong suit ing vién.

Mot céch ty chon, theo mdt vai cach thiic thuce hién kha dung cta séng
ché, hé sb _céng.suét i trong Q hé-sb cong sudt va bang mi j trong Q bang ma co
twong tmg mdt-mot, trong d6 gié tri ctia hé s6 cong suét i duge xac dinh dua trén
tdc d6 ma hoéa ciia bang m3 j va/hoic bic didu ché cia bang m4 j.

Mot cach tuy chon, theo mgt vai cdch thire thuce hién khd dung cta sdng
ché, mdi chudi bit trong Q chudi bit duge 1dy tir cic ludng dit liéu khac nhau tir
Q ludng dit lidu.

- Mot cach tuy chon, theo mdt vai cach thirc fhl_rc hién khd dung cuia séng
ché, Q bang ma 13 c4c bang m3 da truy nhép mé thua SCMA, trong d6 tir ma

trong Q bang m3 13 vec-to sb phte.
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Mot céch tiry chon, theo mdt vai cach thirc thyc hién khé dung cia sang
ché; Q hé sb cong suit 12 khac nhau hodc mot sb hé sb cong sut 13 ddng nhét.

Mot cach tiy chon, theo mot vai cach thirc thyc hién kha dung cla sang
ché, b thu phét 904 con dwoc chu hinh dé: trude khi by xir Iy 902 thyc hién
diéu chinh cong suft trén Q bang mA bing céch st dung Q hé sb cong suft, @& co
thé thu duoc Q bang mi dugc didu chinh cdng sudt, thu thong tin chu tric bang
m3, trong d6 théng tin cdu triic bang mi dugc ding dé chi bdo Q bang mi va Q
hé sb cong sut dugc cAp phat t6i thiét bi truyén thong thit nhét.

Mt cach tiy chon, theo mdt vai cach thirc thuc hién kha dung cla sang
ché, thiét bi truyén théng 900 14 tram co s& hodc thiét bi dau cudi nguoi dung,.

C6 thé hiéu ring céc chitc ning cla mbi m6dun chirc ning trong thiét bi
truyén théng 900 trong phuong 4n ndy c6 thé duge thue hiéﬁ cu thé theo céc
phuong phap trong céc phuong 4n d4 trinh bay ¢ trén. Pbi véi xir 1y thue hién cy
thé, c6 thé tham khdo céc phin mé ta lién quan cta phwong phép theo céc
phuong 4n néu trén. Thong tin chi tiét khéng duge mo ta & ddy mot 14n nita.

C6 thé duge hidu ring, theo cac giai phidp k¥ thuét cia phwong én nay,
thiét bi truyén théng 900 thyc hién diu chinh cdng sudt trén Q bang ma bing
cach st dung Q hé sb cdng suét, @8 c6 thé thu dugc Q bang ma dugce diéu chinh
cdng suit, va dnh xa Q chudi bit cAn dugc truyén téi Q tir mi trong Q bang ma
duge didu chinh cbng sudt. Bing c4ch ndy, cac cong sudt ctia Q tir ma duge ding
& bidu difn Q chudi bit c6 thé khac nhau, v& dugc thiy trong c4c thir nghiém va
thye tin ring, viéc sir dyng Q tir ma v6i céc cong sudt khéc nhau dé biéu dién Q

chudi bit tai may phét gitip ning cao chit luong giai ma tin hiéu tai mdy thu, va
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Q tir m& vdi cac cong sut khéc nhau gitip thiét ké thuat toan giai m3 duoc tb1 wu
hda hon v&i mire d§ phirc tap thép hon, v& con gilip gidm déng ké mirc do phirc
tap cia thao tac giai mé tin hiéu tai méay thu trong hé théng truyén thong.

Vién dén t61 FIG. 10, phuong 4n cta séng ché con d& xuét thiét bi truyén
théng 1000, bao gbm:

bd xir I 1002, bo nhé 1003, va bo thu phat 1004 ma duge két ndi bang
cach st dung kénh truyén 1001,
| B4 xir 1y 1002 vién din t6i md dugc lwu trit trong bd nhé 1003 bing
céch str dung kénh truyén 1001, & anh xa Q chudi bit cin duge truyén t6i Q tir
m3 trong Q bang mg, trong d6 Q 1a s6 nguyén dwong, va Q chudi bit va Q tir ma
c6 twong ung mot-mot; thuc hién diéu chinh cong suit trén Q tr ma b?mg cach
sir dung Q hé sb cong sudt, dé c6 thé thu dugc Q tr mi duge didu chinh cong
sut, trong d6 Q hé s6 cong suit va Q bang mi ma Q tir m& thude vé co tuong
Umg mot-mot; va thu duoc ky tu diéu ché dua trén Q tr mi duge didu chinh cong
suét.

B4 thu phat 1004 dugc cAu hinh d& giri ky ty diéu ché trén khéi tai
nguyen.

Mot cach tiy chon, theo mot vai cach thirc thuc hién kha dung cta sang
ché, bo xir Iy 1002 dugce chu hinh cy thé @& thyc hién didu chinh cong suét trén

Q trmé bing cach st dung Q hé sb cong sudt theo cong thirc didu chinh cong

£ —:‘E(g = akix"(g) 2,2 . . .
subt ) FY @8 6 thé thu duge Q tir ma duogc diéu chinh cong suat

>

x‘. 1 7 2 ~
trong 46 trong cong thic di€u chinh cong sudt bi€u dién tr m& I trong
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(248 2 , A A, 1A
bang mA k trong Q bang m4, g trong cong thttc diéu chinh cong suat biu

X £ J . re o1 a ~ \ —jk (g) N p A
dién hé s6 cong suit twong ing vdi bang mi k, va trong cong thuc dieu

chinh cOng suét biéu difn tir m& dwgc diéu chinh cong suat thu dugc bang cach

x a,

thuc hién didu chinh cong suét trén bing céch sir dung

Mot cach tuy chon, theo mot vai cach thtrd thuc hién kha dung ctia sang
ché, Q hé sb cong sudt duoc lwa chon tir tap hé s6 cong suft tmg vién ma bao
odm M hé sb cong suét img vién.

Mt cach tiy chon, theo mdt vai cach thirc thuc hién khé dung cia sang
ché, hé sb cong suét i trong Q hé sé cong sudt va bang md j trong Q bang ma c6
trong Umg mot-mdt, trong 46 gid tri cia hé sd cong suét i duogc xéc dinh dya trén
tdc 36 ma hoa ciia bang mi j va/hodc bac diéu ché cta bang m3 j.

Mot cach tiy chon, theo mét vai cach thirc thuc hién kha dung cua sang
ché, mBi chudi bit trong Q chudi bit dugc I4y tir cdc ludng dit liéu khéc nhau tir
Q ludng dit lidu.

Mot céch tly chon, theo mot vai cach thirc thyc hién khd dung cia sang
ché, Q bang m3 13 cic bang m3 da truy nhip m& thua SCMA, trong d6 tir mé
trong Q bang m& 1a vec-to sd phire.

M6t céch tiy chon, theo mot vai cach thirc thyc hién kha dung cia sang
ché, Q hé s6 cong suét 13 khac nhau hodic mot s6 hé sb cOng sudt 13 dbng nhét.

MOt cich tiy chon, theo mot vai cach thire thwe hi€n kha dyng cua sang
ché, bo thu phat con duoc cAu hinh dé: tre khi bd xi Iy 4nh xa Q chudi bit cén
duoc truyén t61 Q tir ma trong Q bang mé4, thu thong tin cdu tric bang mé, trong

-90-



32630

d6 thong tin cAu tric bang ma dugc ding dé chi bao Q bang ma va Q hé s6 cong
sult dwoc clp phat téi thiét bi truyén thong.

Mot cach tiiy chon, theo mot vai cach thirc thuc hién kha dung cla sang
ché, thiét bi trayén théng 1000 13 tram co s& hogc thiét bi dau cudi ngudi dung.

C6 thé hiéu ring céc chirc ning cia mbi mddun chitc ning trong thiét bi
truyén théng 1000 trong phuong 4n nay cd thé dugc thyc hién cu thé theo céc
phwong phép trong cac phuong 4n d4 trinh bay & trén. Déi véi xir 1y thue hién cu
thé, co thé tham khio phin md ti lién quan cua phuong phép theo cac phuong
4n néu trén. Thong tin chi tiét khong duge md ta & ddy mot lan nita.

C6 thé duoc hiéu ring, theo céc giai phap cua phwong 4n niy, sau khi
4nh xa Q chudi bit cin dugc truyén t6i Q tix mé trong Q bang mé, thiét bi truyén
théng 1000 thue hign didu chinh cong sudt trén Q tir mA bang cach sk dung Q hé
s6 cong suat, d& c6 thé thu duoc Q tir ma dugc diéu chinh cong suit, thu dugc
ky tu didu ché dua trén Q tir ma duge didu chinh cong sudt, va g ky tu didu
ché. Viéc didu chinh cong suét duoc thyc hién trén Q tir md duge ding dé chi
b4o Q chudi bit, nhdr d6 cac cong suft ciia Q tir ma duge ding dé biéu dién Q
chuBi bit ¢6 thé khac nhau. Pugc thdy trong cdc thir nghiém va thyc tién ring,
viée st dung Q tir md véi cc cong sult khac nhau dé biéu difn Q chudi bit tai
may phat giup nng cao chét luong gidi mi tin hiéu tai may thu, va Q tir mé vdi
céc cong suit khéc nhau gitip thiét ké thuat todn giai méd duoc t6i uu hoa hon véi
mttc 6 phtec tap thip hon, va con gitip 1am gidm mirc d6 phirc tap cta thao tac
giai ma tin hiéu tai may thu trong hé théng truyén thong,

Vién din t4i FIG. 11, phuong an cla sing ché con d& xudt thiét bi truyén
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théng 1100, bao gbm:

bd xir Iy 1102, bd nhé 1103, va bd thu phat 1104 ma duoc két ndi bing
céch st dung kénh truyén 1101.

Bo xu 1y 1102 vién din téi m3 duge luu trit trong bd nhé 1103 bing
cach sir dung kénh truyén 1101, dé tao ra théng tin cdu tric bang ma.

B§ thu phét duge cAu hinh d g théng tin cAu tric bang ma t6i thiét bi
truyén thong thir nhét, trong d6 thong tin chu tric bang mi dugc ding dé chi bao
Q bang m& va Q hé sb cong suit dugc cép phét t6i thiét bj truyén thong th nhét,
va Q bang m& va Q hé s6 cong suft ¢ trong tmg mot-mot.

Moét céch tiy chon, theo mdt vai céch thirc thuc hién khd dung cta sing
ché, Q bang mi 13 cdc bang mi da truy nhip ma thua SCMA, trong d6 tir ma
trong Q bang ma 13 vec-to s§ phic.

Mot cach tuy chon, theo mét vai déch thirc thuc hién kha dung cla sang
ché, Q hé sb cong suét 13 khac nhau hoic mot s6 hé sb cong sudt 13 ddng nhét.

Mot cach tiy chon, theo mét vai cach thirc thue hién kha dung cla sing

‘ché,; bd xtr Iy con duoc chu hinh d& thuc hién didu chinh cong sudt trén Q bang
ma bing cach str dung Q hé sb cong suit, dé c6 thé thu duoc Q bang mi duoc
didu chinh cong suat; thu duoc tin hiéu thu trén khéi tai nguyén bing cach sir
dung b6 thu phat; va thuc hién xir Iy giai m3 trén tin hiéu thu bing cAch sir dung
F bang mé4, trong d6 F bang m4 13 tt ca cic bang mi duogc sir dung trén khdi tai
nguyén, F 13 s6 nguyén 16n hon 1, va F bang md bao gdm Q tir ma dwoc didu
chinh cong suit. |

Mot céach tiy chon, theo mot vai céch thitc thuc hién kha dung ctia séng
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ché, F bang hoic khéng bing Q.
Mot cach tiy chon, theo mét vai cach thire thyre hién kha dung ctia sing
ché, bo xu 1y duoge cAu hinh cu thé dé thuc hién diéu chinh cdng sult trén Q

bang mé bing cach sir dung Q hé s cong sut theo cong thirc diéu chinh cong

ER’ = a‘;(,,c

P4 k A 2 . ~ <A » A £
sudt , d€ c6 thé thu dugc Q bang mé duge di€u chinh cdng suét,

C ) (iR 4R
trong dé k trong cOng thitrc diéu chinh cong suat biéu dién bang ma k trong Q
bang ma, %k trong cong thic didu chinh c6ng sudt biéu dién hé sb cong suAt
twong Ung véi bang ma k, va Cx trong cong thirc difu chinh céng sudt biéu

dién bang ma duoc diéu chinh cong suét thu dugc bang cdch thwc hién didu

chinh c6ng sudt trén bang ma k bing c4ch sir dung

Mot céch tiy chon, theo mot vai cach thic thuce hi€n khd dung cta sang
ché, b xtt Iy dugc ciu hinh dé nhém F bang ma thanh G nhém bang m4, va gidi
ma riéng biét tin hi€u thu béng cach st dung G nhém bang mi, trong d6 mdi
nhom bang mé thudc G nhéom bang mé bao gém it nhit mot bang mé, va G 1a sb
nguyén lén hon 1.

Mot cach thy chon, theo mot vai cach thitc thuc hién khd dung cia sang
ché, tin higu thu thu duoc trén khdi tai nguyén 13 tin higu thu Si, theo khia canh
ctia viéc giai m3 riéng biét tin hiéu thu bang cch st dung G nhém bang mi, bd
xir Iy duge cdu hinh dé&: néu i nho hon G, giai ma tin hiéu thu Si bing céch st
dung nhém bang mé thir i thudc G nhém bang ma, @& c6 thé thu dugc chudi bit
Di, thic hién xr Iy loai bo nhifu trén tin hiéu thu Si bing cch st dung chudi bit
Di, dé c6 thé thu dugc tin hiéu thu Si+1, va gan i+1 cho i; hoic néu i biang véi G,
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giai mi tin hi¢u thu Si bﬁng cach st dung nhom bang mi tht i thugc G nhém
bang m3, d& c6 thé thu dugc chudi bit Di.

MO0t céch tiy chon, theo mdt vai cach thirc thuc hién kha dung cla sang
ché, theo khia canh cta viéc thuc hién xr ly loai bd nhiéu trén tin hiéu thu Si
bing cach str dung chuBi bit Di, @ c6 thé thu duge tin hiéu thu Si+1, bd xit 1y
duoc chu hinh dé: 4nh xa chudi bit Di t6i mi tir m& trong nhém bang ma thi i;
thu dugc kY tu didu ché Xi dua trén mi tr mi; nhan ky ty diéu ché Xi va do
khudch dai kénh twong tng véi nhém bang ma tht i dé thu duge tich Zi; va trix
tich Zi tir tin hiéu thu Si dé c6 thé thu dugc tin hiéu thu Si+1.

M6t cach tiy chon, theo mdt vai cach thirc thuc hién kha dung cua sang .
ché, chudi bit Di 1a chudi bit c6 gi4 tri hop 1€ 16n nhét trong Ni chubi bit ma
duge thu bang cach gidi ma tin hiéu thu Si béng cach st dung nhdm béng ma
fhﬁ i thudc G nhém béng ma.

MBSt cach iy chon, theo mot vai cach thirc thue hién khd dung cta sang
ché, tin hiéu thu thu dugc trén khéi tai nguyén 14 tin hiéu thu Si, theo khia canh
cua viéc giai mA riéng biét tin hiéu thu béing céch stt dung G nhém bang ma, bd
xtt Iy duoc cdu hinh dé: néu i nho hon G, giai ma tin hiéu thu Si bing cach s
dyung nhém béng ma thir i thude G nhém bang mé, dé c6 thé thu dugc Ni chudi
bit va Ni gi4 tri hop 18 Li, trong @6 Ni chudi bit va Ni gi4 tri hop 1& Li c6 twong
{mg mot-mot, vi Ni gid tri hop 18 Li 1 khéc nhau; thu duogc Ni ky tu diéu ché
Xi' dua trén Ni chudi bit, trong d6 Ni chudi bit va Ni ky tir diu ché Xi' ¢ tuong
ung moét-mot, ky tu diéu ché Xi, j' trong Ni ky tu didu ché Xi' duoc thu dua trén

mi tir mi trong nhém bang mé thir i ma dugc thu bang cach anh xa chudi bit Ni,

-94-



32630

j trong Ni chudi bit, va chudi bit Ni, j 1a chudi bit bat ky trong Ni chudi bit; va
- thu duge ky ty didu ché trung binh Xi dya trén Ni gia tri hop 18 Li va Ni ky tu
didu ché Xi', nhan ky tir didu ché trung binh Xi va do khuéch dai kénh tuwong
tmg voi nhom bang rhﬁ thir i 8 thu duge tich Zi, trir tich Zi tir tin higu thu Si dé
thu duoc tin hiéu thu Si+l1, va gan i+1 cho i; hodc néu i bing vdi G, gidi ma tin
hidu thu Si bing céch si dung nhém bang ma thi i thudc G nhém bang mﬁ, aé
c6 thé thu dugc chudi Eit Di.

Mot cach tly chon, theo mot vai cach thirc thue hién kha dung cua sing
ché, tin hiéu thu thu duoc trén M khéi tai nguyén 12 tin hiéu thu Si, theo khia
canh cua viéc giai ma riéng biét tin hiéu thu b%ng cach sir dung G nhom bang méi,
b3 xt Iy duge cAu hinh dé: néu i nho hon G, giai mA tin higu thu Si bang cach sir
dung nhém bang ma thir i thugc G nhém bang ma, @& ¢6 thé thu duge Ni chudi
bit v Ni gi4 tri hop 18 Li, trong &6 Ni chudi bit va Ni gid tri hop 16 Li c¢6 twong
g mot-mdt, Ni gid tri hop 18 Li 1a khac nhau, va gié tri hop 1€ Li twong ing
v6i chudi bit Di trong Ni chusi bit 12 16n hon gi4 tri hop 1& Li khéc trong s6 Ni
gi4 tri hop 18 Li; va néu viéc kiém tra 15i du vong trén chudi bit Di thanh cong,
thuc hién xir Iy loai b nhifu trén tin hiéu thu Si bang cach st dung chudi bit Di,
dé ¢ thé thu duoc tin hiéu thu Si+1, va gan i+1 cho i; hodc va néu viée kiém tra
131 du vong trén chudi bit Di thét bai, thu dwoce Ni ky tu diéu ché Xi' dya trén Ni
chudi bit, trong d6 Ni chudi bit va Ni ky tw diéu ché Xi' ¢6 twong tmg mdt-mot,
ky tu didu ché Xi, j' trong Ni ky tu didu ché Xi' dugc thu dya trén mi tir ma
trong nhom bang ma thtr i ma duge thu bang céch 4nh xa chudi bit Ni, j trong Ni

chudi bit, va chudi bit Ni, j 14 chudi bit bt ky trong Ni chudi bit; va thu duoc ky
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tir didu ché trung binh Xi dua trén Ni gié tri hop 18 Li va Ni ky tu diéu ché Xi,
nhén ky ty didu ché trung binh Xi va 6 khuéch dai kénh twong tmg véi nhém
bang ma thir i dé thu dwoc tich Zi, tri tich Zi tir tin hiéu thu Si dé thu duoc tin
hiéu thu Si+1, va gén i+1 cho i; hoic néu i bang véi G, giai m tin higu thu Si
bafmg- céch st dung nhém bang mé thir i thudc G nhém bang mi, dé cé thé thu
duoc chudi bit Di.

Mot cach tiy chon, theo mot vai cach thirc thuc hién kha dung cla sang
ché, cong suit trung binh tuong ng véi nhém bang mi thd i thue G nhém
bang m3 13 16n hon céng sut trung binh trong ing véi nhom bang mé thir (i+1)
thugc G nhom bang maé.

MOt cach tly chon, theo mot vai cach thirc thuc hién kha dung cua sang
ché, thibt bi truyén thong thir nhit 13 tram co s&, va thiét bi truyén thong 1100 14
thiét bi ddu cudi ngudi dimg; hoic thiét bi truyén thong 1100 13 tram co sO, va
thiét bi t;uyén thong thir nhét 13 thiét bi dau cudi ngudi ding.

C6 thé hiéu ring céc chitc ning cia mdi mbédun chirc ning trong thiét b
truyén thong 1100 trong phuong 4n nay cé thé dwoc thyuc hién cu thé theo cac
phuong phép trong cdc phuong én dé trinh bay & trén. Pbi v&i xir 1y thyce hién cy
thé, c6 thé tham khao phin mé ta lién quan cla phuong phap theo cdc phuong
4n néu trén. Thong tin chi tiét khong duoc md ta & ddy mot 1an nita.

C6 thé dugc hidu ring, theo céc gidi phdp clia phuong 4n nay, thiét bi
truyén thong 1100.g1’ri thong tin cdu trac bang mi téi thiét b truyén thong thir
nhét, trong d6 thong tin ciu triic bang mi dwoc ding @8 chi béo Q bang mi va Q

hé s6 cong suit duoc cip phét t6i thiét bi truyén thong thir nhit, nhes 46 thiét bi
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truyén théng thir nhét thue hién didu chinh cong sudt trén Q bang m3 hosc tir mi
trong Q bang ma béng céch st dung Q hé s6 cong sudt. Khi viéc diéu chinh céng
sudt duoe thuc hién trén Q tir md duge ding dé chi bdo Q chudi bit, céc cong
sudt ciia Q tir mi duge ding @8 bidu difn Q chudi bit c6 thé khac nhau. Pugc
thiy trong céc thir nghiém va thuc tién ring, viéc st dung Q tir m& vdi cac cong
sudt khac nhau d& bidu didn Q chudi bit tai may phat (thiét bi truyén thong thir
nhit) gitip ning cao chét luong giai ma tin hidu tai may thu, va Q tt m& véi céc
cong suét khac nhau gitp thiét ké thuat toan giai mi duoc toi vu héa hon véi
mtrc 46 phirc tap thip hon, va con gitip 1am gidm muc @0 phirc tap cia thao tac
giai m& tin hi€u tai méy thu trong hé théng truyén théng.

Mot cach tiy chon, theo mot vai cach thire thyc hién khd dyng cla sdng
ché, vi dy, bang m4 co6 thé bao gém mot hodc nhiéu hon tir m3 trong céc tlr ma

dudi day.

iGigtri | T mé:
CUEBIt a0

000000 1,2247+0,40821 1,2247+O,40821 1,2i4.7;0,;682i 1,224'};;),46é2i: |
000001 | -1,2247+0,4082i 1,2247+0,4082i 1,2247-0,4082i 1,2247+0,40821
000010 | 1,2247+0,40821 0,4082+0,4082i 1,2247+0,4082i —1,2247+0,40821i
000011 | —1,2247+0,4082i 0,4082+0,40821i 1,2247-0,4082i —1,2247+0,4082i
000100 | 1,2247+0,4082i —1,2247+0,4082i 0,4082+0,4082i 1,2247+O,4082i‘
000101 | -1,2247+0,4082i —1,2247+0,4082i 0,4082—'-0,4082i 1,2247+0,4082i
000110 | 1,2247+0,4082i —0,4082+0,4082i 0,4082+0,40821 —1,2247+0,40821

000111 | -1,2247+0,40821 -0,4082+0,4082i 0,4082—-0,4082i —1,2247+0,4082i
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001000

001001

001010

001011

001100

001101

001110

001111

010000

010001

010010

010011

010100

010101

010110

010111

011000

011001

011010

011011

011100

011101

1,2247-0,4082i 1,2247+0,4082i 1,2247+0,4082i 1,2247-0,4082i
—1,2247-0,4082i 1,2247+0,4082i 1,2247-0,4082i 1,2247-0,4082i
1,2247-0,40821 0,4082+0,4082i 1,2247+0,4082i ~1,2247-0,4082i
~1,2247-0,4082i 0,4082+0,4082i 1,2247-0,4082i —1,2247-0,4082;i
1,2247-0,4082i —1,2247+0,4082i 0,4082++0,4082i 1,2247 —0,4082i
_1,2247 —0,4082i —1,2247+0,4082i 0,4082-0,4082i 1,2247-0,4082i
1,2247-0,4082i —0,4082+0,4082i 0,4082+0,4082i —1,2247-0,4082i
~1,2247-0,4082i —0,4082+0,4082i 0,4082-0,4082i —1,2247-0,4082i
1,2047+0,4082i 1,2247+0,4082i —1,2247+0,4082i 0,4082-+0,4082i
—1,2247+0,4082i 1,2247+0,4082i —1,2247-0,4082i 0,4082+0,4082i
1,2247+0,4082i 0,4082-+0,4082i —1,2247+0,4082i —0,4082+0,4082i
~1,2247+0,4082i 0,4082+0,4082i —1,2247-0,4082i —0,4082+0,4082i
1,2247+0,4082i ~1,2247+0,4082i —0,4082+0,4082i 0,4082+0,4082i
—1,2247+0,4082i —1,2247+0,4082i —0,4082-0,4082i 0,4082-+0,4082i
1,2247+0,4082i —0,4082+0,4082i —0,4082-+0,4082i —0,4082-+0,4082i
—1,2247+0,4082i —0,4082+0,4082i —0,4082-0,4082i —0,4082+0,4082i
1,2247-0,4082i 1,2247+0,4082i —1,2247+0,4082i 0,4082—0,4082i
~1,2247-0,4082i 1,2247+0,4082i —1,2247-0,4082i 0,4082-0,4082i
1,2247-0,4082i 0,4082+0,4082i —1,2247+0,4082i —0,4082-0,4082i
~1,2247-0,4082i 0,4082-+0,4082i —1,2247-0,4082i —0,4082-0,4082i
1,2247-0,4082i -1 ,2247+o,4082{ —0,4082+0,4082i 0,4082-0,4082i

-1,2247-0,4082i -1,2247+0,40821 -0,4082-0,4082i 0,4082-0,4082i
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011110
011111
100000
100001
100010
100011
100100
100101
100110
100111
101000
101001
101010
101011
101100
101101
101110
101111
110000
110001
110010
110011

110100

1,2247-0,40821 —0,4082+0,4082i —0,4082+0,4082i —0,4082-0,4082i
~1,2247-0,4082i —0,4082+0,4082i ~0,4082-0,4082i —0,4082-0,4082i
0,4082+0,4082i 1,2247-0,4082i 1,2247+0,4082i 1,2247+0,4082i
—0,4082+0,4082i 1,2247-0,4082i 1,2247-0,4082i 1,2247+0,4082i
0,4082+0,4082i 0,4082-0,4082i 1,2247+0,4082i —1,2247+0,4082i
~0,4082+0,4082i 0,4082-0,4082i 1,2247-0,4082i —1,2247+0,4082i
0,4082+0,4082i —1,2247-0,4082i 0,4082+0,40821 1,2247+0,4082i
—0,4082+0,4082i -1,2247-0,4082i 0,4082-0,4082i 1,2247+Q,4082i
0,4082+0,4082i —0,4082-0,4082i 0,4082+0,40821 —1,2247+0,4082i
-0,4082+0,4082i —0,4082-0,4082i 0,4082-0,4082i —1,2247+0,4082i
0,4082-0,4082i 1,2247-0,4082i 1,2247+0,4082i 1,2247-0,4082i
-0,4082-0,40821 1,2247-0,4082i 1,2247—0,4082i 1,2247-0,4082i
0,4082-0,4082i 0,4082-0,4082i 1,2247+0,4082i —1,2247-0,4082i
-0,4082-0,4082i 0,4082-0,4082i 1,2247-0,4082i —1,2247-0,4082i
0,4082-0,40821 —1,2247-0,4082i 0,4082+0,4082i 1,2247-0,40821
—0,4082-0,4082i -1,2247-0,40821 0,4082-0,4082i 1,2247-0,4082i
0,4082-0,4082i —0,4082-0,40821 0,4082+0,4082i —1,2247-0,40821
—0,4082—0,4082i —0,4082—0,4682i 0,4082-0,4082i —1,2247-0,4082i
0,4082+0,4082i 1,2247-0,4082i —1,2247+0,4082i 0,4082+0,4082i
—0,4082+0,4082i 1,2247-0,4082i —1,2247-0,4082i 0,4082+0,40821
0,4082+0,40821 0,4082-0,4082i —1,2247+0,4082i —0,4082-+0,4082i
-0,4082+0,40821 0,4082-0,4082i —1,2247-0,40821 —0,4082+0,4082i

0,4082+0,40821 —1,2247-0,4082i —0,4082+0,40821 0,4082+0,40821
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110101 | —0,4082+0,4082i —1,2247-0,4082i —0,4082-0,4082i 0,4082+0,4082i
110110 | 0,4082+40,4082i —0,4082-0,4082i —0,4082+0,4082i —0,4082+0,4082i
110111 | -0,408240,4082i —0,4082-0,4082i —0,4082-0,4082i —0,4082+0,4082i
111000 | 0,4082-0,4082i 1,2247-0,4082i —1,2247+0,4082i 0,4082-0,4082i
111001 | -0,4082-0,4082i 1,2247-0,4082i —1,2247-0,4082i 0,4082-0,40821
111010 | 0,4082-0,4082i 0,4082-0,4082i —1,2247+0,4082i —0,4082-0,4082i
111011 | -0,4082-0,4082i 0,4082-0,4082i —1,2247-0,4082i —0,4082-0,4082i
111100 | 0,4082-0,4082i ~1,2247-0,40821 —0,4082+0,4082i 0,4082-0,40821i
111 101. -0,4082-0,40821 —1,2247-0,4082i —0,4082-0,40821 0,4082-0,4082i

111110 | 0,4082-0,4082i —0,4082-0,4082i —0,4082+0,4082i —0,4082-0,40821

111111 | -0,4082-0,4082i —0,4082-0,40821 —0,4082-0,4082i —0,4082-0,4082i

Céc thuét ngft nhu "yéu té ciu thinh", "m6-dun" va "hé théng" duoc sit
dung trong ban mo ta nay dugc stt dung @& thé hién c4c thuc thé lién quan dén
méy tinh, phin cing, vi phin mém, céc két hop cta phin cimg va phin mém,
phén mém, hoic phﬁn mém duge thuc thi. Vi dy, yéu tb chu thanh c6 thé, nhung
khong bi gi¢i han, 13 tién trinh ma chay trén b xir 1y, bd xir 1y, ddi tugng, tép
thyc thi, ludng thuc thi, chuong trinh, va/hodc may tinh. Nhu dugc thé hién trén
c4c hinh v&, ca thiét bi tinh toan va tmg dung chay trén thiét bi tinh toan déu cé
thé 1a cac yéu t& cAu thanh. Mot hodc nhidu yéu t6 clu thanh c¢6 thé ndm trong
tién trinh va/hodc Iuéng thuc thi va yéu t6 chu thanh c6 thé nim trén mot may
tinh va/hodc dugc phin phéi gifta hai may tinh hodc nhiéu hon. Ngoai ra, céc
yéu t5 cAu thanh nay co thé duoc thyc thi tir cdc phuong tién cé thé doc dugc

bing may tinh khac nhau ma luu trf cdc cau trac dit liéu khac nhau. Vi dy, céac

-100-



32630

yéu td cAu thanh c6 thé truyén thong béng cach st dung tién trinh ndi bd vi/hodic
tlr xa va vi du theo tin hiéu cé mot hodc nhiéu goi dit ligu (Vi dy, dit ligu tir mot
yéu t6 cAu thanh twong tic véi yéu t6 chu thanh khic trong hé théng noi bd, hé
théng phan phdi, va/hodc qua mang ching han nhu mang Internet twong tac vai
cac hé thdng khéc bing cach sir dyng tin hiéu).

Cin lvu ¥ rang thiét bi diu cudi ngudi ding trong cdc phuong 4n clia
séng ché ciing c6 thé duoc goi 13 hé théng, bd thué bao, tram thué bao, tram di
dong, tram tir xa, thiét bj du cudi tir xa, thiét bi di dong, thit bi dau cudi truy
nhép, thit bi du cudi, thiét bi truyén thong khong day, b phédn ngudi dung,
thiét bi ngudi st dyng hode thiét bi ngudi ding (UE, User Equipment). Thiét bi
dAu cudi ngudi ding c6 thé 13 dién thoai di dong, diéﬁ thoai khong déy, dién
thoai st dung Giao thitc Khéi tao Phién (SIP, Session Initiation Protocol), tram
dudmg day thué bao vé tuyén (WLL, Wireless Local Loop), thiét bi k§ thuét s
hd tro c4 nhan (PDA, Personal Digital Assistant), thiét bi cAm tay c6 chirc ning
truyén théng khong ddy, thit bi 1p trong xe, thiét bi ¢ thé deo, thiét b tinh
toan, hodc thiét bi xir Iy khac dugc két ndi véi modem khoéng day.

Ngoai ra, tram co s& trong cac phuong an clia sang ché co6 thé duoc st
dung &é truyén thong véi thiét bi di dong; va tram co s& cb thé 14 AP (Access
Point, diém truy cip) hoiic WiFi, tram BTS (Base Transceiver Station, tram thu
phét gbc) trong GSM (Global System for Mobile communication, Hg théng toan
cdu ding cho truyén 'théng di ddng) hoic CDMA (Code Division Multiple
Access, Da truy nhép phan chia theo mé); hodc co thé 13 NB (NodeB, Nut B)

trong WCDMA (Wideband Code Division Multiple Access, Da truy nhép phén
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chia theo m# bang réng); hodc con cod thé 12 eNB hoic eNodeB (evolved Node B,
Nut B cai tién) trong LTE (Long Term Evolution, Phat trién dai han), tram
chuyén tiép hosic diém truy cép, thiét bi tram co s&. trong mang 5G twong lai,
hodc loai tuong tu.

| Theo mét vai phuong an duoc dé xudt trong sang ché nay, cAn hiéu ring
thiét bi dugc boc 16 ¢ thé duge thyuc hién theo céc cach khac. Vi du, thiét bi
duge mb ta trong phuong 4n cla sang ché chi 13 miu. Vi ldu, viéc phén chia bd
phén chi don gién 14 phan chia chiic ning logic va cé'thé 13 viéc phan chia khac
trong ap dl,mg thuc t&. Vi du, nhiéu bd phén hodc thanh phén 6 thé duoc két
hop hoic tich hop vao hé thdng khac, hodc mot sé tinh ning ¢ thé duge bd qua
hodc khong dugc thuc hién. Ngoai ra, cac lién két chung dudc trinh bay hodc
thao ludn hodic cac lién két truc tiép hodic cac két ndi truyén thong cé thé duoc
thuc hién. tﬁc‘mg 'qua mot sb giao dién. Céac lién két gidn tiép hoic céc két ndi
truyén thong gitta cac thiét bi hoic cac bd phan ¢ thé dugc thuc hién dudi dang
dién tr hodc cdc dang khéc.

Céc bd phén dugc mé ta nhu céc phin riéng biét ¢ thé riéng biét hodc
c6 thé khong riéng biét v& mat vat 1. Céc phén duoc thé hién nhu céc bd phén
c6 thé 14 c4c bd phan vat Iy hoic c6 thé khong 14 céc bd phén vat 1y, va 6 thé
duge bd tri & mot vi trf hodic c¢d thé duge phan phéi trén cdc don vi mang. Mot
vai hodc tit ca cac bd phén ¢o thé duoc Iwa chon theo nhu céu thyuc t& dé dat
duoc cédc muc dich theo cac giai phap cua cac phuong 4n.

Ngoai ra, cic bd phin chiic ning theo cic phwong 4n cia sang ché co

thé dugc tich hop thanh mét bo xir 1y, hodc mdi bd phan v& mit vat ly cé thé tdn
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tai mdt minh, hodc hai bd phén hodc nhiéu hon duogc tich hop thanh mdt bd phéan.
B6 phan dugc tich hop co thé duoc thyc hién dudi dang phén cimg, hoic co thé
duoc thuc hién dudi dang don vi chirc ndng phan mém.

Khi bd phan duge tich hop néu trén dugc thyc hién dudi dang don Vi
chic néng phén mém va dugc ban hodc st dung nhu sén phém doc 14p, bd phén
duoge tich hop nay co thé duogc luu trit trong phuong tién luu trit co thé doc duoc
boi my tinh. Dua trén céch hiéu ny, cc gial phap k¥ thuat cla sing ché, hodc
phin thudc v& k§ thust da bidt, hodc tt ca hodc mot vai cac giai phap k§ thuat
v& cin ban c6 thé duoc thuc hién dusi dang sén phdm phdn mém. San phim
phin mém duge luu tri trong phuong tién lwu trit va bao gdm nhidu lénh d& chi
dAn thibt bi mdy tinh (ma cé thé 1a mdy tinh c4 nhin, mdy chi, hodc thiét b
mang, hodc cd thé mot cach cu thé 13 b xt 1y trong thiét bi may tinh) dé thuc
hién tit ca hodc mot vai cic budc cia cic phuong phap néu trén duge mo ta
trong cic phuong 4n cla sang ché. Phuong tién hru trit néu trén c6 thé bao gém:
phuong tién bit ky ma cd thé luu trit ma chuong trinh, ching han nhu bd nhé
USB, dia cing di dong, dia tir, dia quang, b nhé chi doc (read-only memory,
ROM), hoic bd nhé truy nhép ngiu nhién (random access memory, RAM).

Cac phuong 4n néu trén chi nhim mo ta cac giai phap ky thuat cia sing
ché, ma khong gi6i han sang ché. Mic du sing ché dugc mo ta chi tiét dya vao
cac phuong 4n néu trén, nguoi co trinh d¢ trung binh trong linh vye ky thudt co
thé ﬁhiéu duoc rang vin co thé tao ra cdc cai bién dbi véi cac giai phap k§ thuat
dugc mo ta theo cac phuong an néu trén hodc te_I10 ra cac su thay thé twong duong

ddi v&i mot vai ddu hiéu k¥ thuit ctia nd, ma khong di chéch khoi pham vi cua
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céc giai phap k¥ thudt theo cdc phuong 4n cua sing ché.
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YEU CAUBAO HQ

1. Phuwong phép truyén théng dit liéu, bao gdm céc budc:

thuc hién, bai thiét bj truyén théng tht nhét, viéc didu chinh cong suét trén
Q bang mé bang cach st dung Q hé sb cong suét, dé thu duge Q bang ma duoc
diéu chinh cong suit, trong d6 Q 14 s6 nguyén duong, va Q hé sb cong suit va Q
bang mé co mbi quan hé tuong ng mdt mat;

4nh xa, boi thiét bi truyén thong thir nhét, Q chudi bit can duge truyén t61 Q
bang m trong Q bang ma duoc didu chinh cong suét, trong d6 Q chudi bit va Q
bang m4 c6 mdi quan hé trong tmg mot mét;

thu duge, boi thiét bi truyén thong th nhit, ky hiéu diéu bién dua trén Q
bang ma; va

giri, boi thiét b truyén thong thir nht, ky hiéu didu bién trén khéi tai
nguyén.
2. Phuong phap theo diém 1, trong do:

bude thuc hién viée didu chinh cdng suét trén Q bang ma béng cach st
dung Q hé sb cong suit, d& thu duoc Q bang ma dugc didu chinh cong suit bao
gdm bude:

thuc hién viée didu chinh céng sudt trén Q bang ma bing céch st dung Q
hé s6 cong sudt theo cong thirc didu chinh cong suét C; = @y, Cy, d& thu duoc
Q bang mi duogc didu chinh cong suit, trong d6 Cy trong cdng thirc didu chinh
cong suét thé hién bang ma k trong Q bang mé, a; trong cong thirc diéu chinh
cong sudt thé hién hé sb cong sult twong tmg véi bang ma k, va C, trong.cong
thitc didu chinh cong suét thé hién bang ma duoc didu chinh cong sut thu dugc
béng cach thyc hién viée didu chinh cong sut trén bang m3 k bing cé4ch st dung
Q.
3. Phuong phiap theo diém 1 hodc 2, trong d6 Q hé sb coéng suit dwoc chon tir
tép hé s6 cong sudt g vién ma bao gdbm M hé sb cong suét tng vién.
4. Phuong phép theo diém 1 hoic 2, trong d6:

hé sb cong suit i trong Q hé s cong sudt va bang ma j trong Q bang mi cd

moi quan hé tuong img modt mat, trong do6 tri sO ciia hé s6 cong suit i duge xac
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dinh dua trén tbc dd ma hoa ctia bang ma j va/hodc trinh ty diéu bién cua bang
mi j.
5. Phuong phap theo diém bt ky trong s6 céc diém tir 1 dén 4, trong d6:

mdi chudi bit trong s§ Q chudi bit dugc l4y tir cac dong dit liéu khac nhau
trong s6 Q dong dit lidu.
6. Phuong phép theo diém bét vk}‘/ trong sb céc didm tir 1 dén 5, trong d6:

Q bang mi c4c bang mé da truy cép mé thua (SCMA), trong d6 tir md trong
Q bang m4 13 vecto sb phitc.
7. Phuong phap theo diém bét ky trong sb cac diém tir 1 &n 6, trong d6 Q hé sd
cdng sudt 12 khac nhau hodc mét sb hé sb trong sb cac hé sd cong suét 13 gidng
nhau.
8. Phuong phép theo diém bét ky trong sé cac diém tir 1 dén 7, trong d6:

true khi thuc hién viée didu chinh cong sudt trén Q bang mi bang cach st
dung Q hé sb cong suit, d& thu duoc Q bang mi duwgc diéu chinh céng suét,
phuong phép nay con bao gdbm buéc: |

thu, bdi thiét b truyén thong thir nhét, théng tin ciu hinh bang m4, trong d6
thong tin cdu hinh bang ma duge st dung dé chi béo Q bang ma va Q hé sb cong
sut duoc cAp phét t6i thibt bi truyén thong thir nhét.
9. Phuong phép theo diém bit ky trong s cac didm tir 1 dén 8, trong d6 thiét b
truyén thong thir nhét 13 tram gc hosc thiét bi diu cudi ngudi ding.
10. Thiét bi truyén théng, thiét bi nay bao gom:

bd diéu chinh, duogc tao cdu hinh d& thuc hién viée diéu chinh cong sut
trén Q bang m& bing céch st dung Q hé sé cong suit, dé thu dugc Q bang ma
duoc didu chinh cdng sudt, trong d6 Q 14 sb nguyén duong, va Q hé sb cong sudt
va Q bang ma cé mdi quan hé tuong img mot mot;

bd anh xa, duqé tao ciu hinh dé 4nh xa Q chudi bit cin duoc truyén t6i Q
bang ma trong Q bang ma dugc diéu chinh cong sudt, trong d6 Q chudi bit va Q
bang ma c6 mbi quan hé twong tmg méot mot;

bd diéu bién, dugc tao cdu hinh thu duoc ky hi€u diéu bién dya trén Q bang
mi; va

bd glri, dugc tao cau hinh d€ giri ky hiéu diéu bién trén khoi tai nguyén.
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11. Thiét bj truyén thong theo diém 10, trong d6:
b6 didu chinh duoc tao cu hinh dic biét & thuc hién viéc didu chinh céng
sudt trén Q bang ma bing cach sir dung Q hé sd cong subt theo cong thirc didu
chinh cong suét Ci = @x.Cy , dé thu dugc Q bang ma dugc didu chinh cong
suét, trong d6 Cy trong cbng thirc diéu chinh cong sut thé hién bang mi k trong
Q bang mé, oy trong cdng thic didu chinh cbng suét thé hién hé sb cong suft
twong ung v6i bang mi k, va €, trong cong thirc didu chinh cong suét thé hién
bang md dugc didu chinh cong sut thu dugc bing céch thwc hién viée didu
chinh cong suét trén bang ma k bing cach st dung o4 .
12. Thiét bi truyén thong theo diém 10 hodc 11, trong d6 Q hé sb cong suat dugc
chon tlr tAp hé s6 cong suét ing vién ma bao gdm M hé s6 cong suét ing vién.
13. Thiét b truyén thoéng theo diém 10 hoc 11, trong dé:
hé s6 cong suét i trong Q hé sb cong sudt va bang mi j trong Q bang ma c6
mbi quan hé tuwong tng mdt mot, trong d6 tri sb cta hé sb cong suét i dugc xéac
dinh dya trén t8c d6 ma hoa cia bang mé j va/hodc trinh tw diéu bién cta bang
ma j.
14. Thiét bi truyén théng theo didm bét ky trong sb cac diém tir 10 dén 13, trong
d6: '
mdi chudi bit ciia Q chudi bit duge 14y tir céc dong dit 1iéu khéc nhau trong
s6 Q dong dit ligu.
15. Thiét bi truyén théng theo diém bit ky trong s6 céc diém tir 10 dén 14, trong
do: .
Q bang mi 1a céc bang mi da truy cdp ma thua (SCMA), trong d6 tir ma
‘trong Q bang ma 13 vecto s phtc.
16. Thiét bj truyén thong theo diém bét k¥ trong s6 cac diém tir 10 dén 15, trong
d6 Q hé sb cong suét 13 khic nhau hodc mot s6 hé sb trong s cac hé sb cong
suét 14 gidng nhau.
17. Thiét bi truyén théng theo diém bét ky trong sb céc diém tir 10 dn 16, trong
6 thiét bi truyén théng con bao gdm:
' bd thu, duoc tao cdu hinh dé: trude khi bd didu chinh thuc hién viée diéu

chinh c6ng suit trén Q bang mé bang cach st dung Q hé sd cong sut, @ thu
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dugc Q bang mé& dugc didu chinh céng suét, thu théng tin cAu hinh bang ma,
trong d6 thong tin cAu hinh bang ma duge st dung dé chi bao Q bang mi va Q
hé sb cong suét duoc cp phét t6i thiét bi truyén théng.

18. Thiét bi truyén thong theo diém bét k¥ trong s céc diém tir 10 dén 17, trong

d6 thiét bi truyén thong 1a tram gdc hodc thiét bi diu cudi ngudi ding.
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Th1et bi truyén thong thir nhét thie hién vide d1eu chinh cong 101

sudt trén Q bang md bang cach sit dung Q hé sb cong suat, dé
c6 thé thu duge Q bang mi duge diéu chinh cong suat.

v

Thiét b truyen thong thir nhat 4nh xa Q chudi bit can 102
duoc truyén t6i Q tlr mé trong Q bang mé dugc diéu /
chinh cong sudt

y 103
Thiét bi truyén thong thir nhét thu dugc ky tu diéu ché
dya trén Q tr ma

\ 4

104
Thiét bi truyén thdng thtr nhét givi ky tw diéu ché trén
khoi tai nguyén

FIG. 1

201
Thiét bj truyén thong thir nhét 4nh xa Q chudi bit cin
dugc truyen t6i Q tir ma trong Q bang ma

) 4

Thlet bi truyén thong thir nhét thue hlen viée dleu chinh cong 202

suft trén Q bang ma bang cach sir dung Q hé s cong suat, dé
¢6 thé thu duoc Q bang ma duoc diéu chinh céng suit

\"T N N

’ 203

Thiét b truyén théng tha nhét thu dugc ky t dleu ché
dya trén Q tr m& duoc didu chinh céng suit

Y

204
Thiét bi truyén thong thir nhit g ky tw diéu ché trén
~ khoi tai nguyén

T_T

FIG. 2
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301

Thiét bj truyén théng the hai tao ra thong tin cau |
tric bang ma

\ 4

Thiét bj truyén thong thir hai givi théng tin cu trac
bang ma t&i thiét bj truyén théng thir nhat, tron 302
d6 théng tin cau tric bang ma duwoc sl dung de L

chi bao Q bang m& va Q hé sb cong suat duoc
c&p phat t&i thiét bi truyén théng thir nhat

FIG. 3
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Tram co s¢ gui, t6i thidt bi dau cudi ngu:orl ding thir nhat thong
béo didu khién ma mang theo chi béo céu tric thir nhét, trong do
chi béo chu tric thit nhét dugc ding dé chi béo Q bang ma va Q
hé sb cong sut dugc cp phat t6i th1et bi dAu cudi ngudi ding
thir nhét

A

chinh céng suat tren Q bang m3 bing cach str dung Qhésbd
cong suat dé cd thé thu dugc K1 bang ma dugce di€u chinh
cong sut. Th1et bi dAu cu01 ngudi dung thi nhét 4nh xa Q
chudi bit chn duoc truyen téi Q tir ma trong Q bang ma
duoc diéu chinh céng suit, trong d6 Q | chudi bit va Q tir ma
c6 twong Ung mot-maot; thlet bi d4u cudi ngudi dung thir
nhat thu duge ky tir diéu che dya trén Q tir mé; va thiét bi

‘ dau cubi ngudi ding thtr nhét giri ky ty didu ché trén M
khéi tai nguyén

Tram co s& giri tin hiéu thu trén M khi tai nguyén

y

Tram co s& thuce hién didu chinh cong suat trén Q bing
ma bing cach st dung Q hé s& cong sufit, de c6 thé thu
duge Q bang mé dugc diéu chinh cong suit, trong d6
tram co s¢ nhom tit c& cac bang mé duoc sit dung trén M

l Thiét bi ddu cu01 ngudi dung thir nhat c6 thé thyc hién c‘heu
| khéi tai nguyén, dé thu dwoc G nhém bang mi

v

Tram co sO gial ma riéng biét tin hiéu thu bing cach sir
dung G nhém bing ma

FIG. 4-a
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H¢ sO cong ‘
suét 1 —>

Bingmil —®

didu chinh
cong suat

‘bang ma duwoc didu
chinh cong suét 1

Ludng de W ma
lieu 1

Ky tw didu ché

anh xa tr mé&
tr ma

Q bang ma dwoc diéu
chinh céng suat
Q bang mé .
; diéu chinh
cong suat

FIG. 4-b
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Hé sb cong ‘
suét 1 diéu chinh
N < cong sudt -
Bang ma 1 & »
bang ma dwoc didu
chinh cong suat 1
anh xa tw tr ma
ma
ludng dtr _ L
lieu 1 f : Ky tw dieu ché
tlr ma

anh xa tw
ma

Q bang ma dugc diéu
chinh cong suat

Q bang ma 1 didu chinh
Q H_é s y cong suat
cong suét

FIG. 4-c
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hé so cong
suat 1 diéu chinh
cOng sudt
bang ma 1

bang mi duge diéu chinh
cong sudt 1

tr ma

ludng di¥ liéu 1 ky tw diéu ché

tr ma

Q-1 bang mé dugrc,
diéu chinh céng suat

Q-1 bang ma

diéu chinh
cong suit

Q-1 Hé sb cong suét
tr ma

ludng dtr lidu 2

Q bang ma duoc diéu
chinh cong suat
Q bang ma X ‘

dicu chinh
cong sudt

Q hé sb cong suét

FIG. 4-d
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chudi bit T ma trong bang ma 1
00 —» (0, 1+, -1-4,0)T
0L ————» (0, 1, -1+, 0)"
1] ————»  (0,-1H, 1, 0)"

10 ——» (0,1, 1+, 0)”

chudi bit T ma trong bang ma 2

00 ———= 0, 0,5+0,51, -0,5-0,54, 0)”
0] —————f (0, 0,5-0,51, —0,5+0,51, 0)"
1] —i (0, —0,5+0,51, 0,5-0.51,0)"
10— (0, -0,5-0,5i, 0,5+0,5i, 0)"

FIG. 4-e
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Tram co s¢ gm t&i thiét bi dau cu01 ngudi dung thi nhit, thong béo

dleu khién ma mang theo chi bao cAu trac th nhit, trong d6 chi bao

chu trac thir nhat dugc dung de chi bao Q bang ma va Q hé s6 cong
suat duoc chp phét t61 thiét bi dau cudi ngudi ding thir nhét

501

\ 4

Thlet bi dAu cudi ngudi ding thir nhét 4nh xa Q chudi bit cAn duoc
truyen t6i Q tr ma trong Q bang ma dugc diéu chinh cong suat
trong d6 Q chudi bit va Q tlr mé c6 tuong tmg mot-mat; thiét bj dau
cudi ngudi dung thiy nhét thye hién d1eu chinh cong sudt trén Q tir
mi bang cach sir dung Q hé s6 cong suat trong do Q hé sb cong
suat va Q bang mé ma Q ti ma thude vé b trong img mot-mét,
thiét bi truyen thong thi nhét thu dwoc ky tu diéu ché dya trén Q tir
md; va thiet bi ddu cubi ngudi ding thi nhét giri ky tr diéu ché trén
M khéi tai nguyén

502

Y

503

Tram co s& gii tin hiéu thu trén M khéi tai nguyén

¥

\4

Tram co s& thuc hién d1eu chinh cong sudt trén Q bing ma bang cach st
dung Q hé sb cong sult, & co thé thu dugc Q bang mé duge didu chinh
cong suat, trong d¢ tram co s¢ nhom tht ca céc bang mi duoc sir dung trén
M khéi tai nguyén, 8 thu dugc G nhém bang mi

504

/

\ 4

505

Tram co s& giai ma riéng biét tin hiéu thu bang céch sir dung G
nhém bang ma

FIG. 5-a
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Hé s6 cong
suat 1

tlr ma dwoc diéu chinh
cdng suat

Ky tw didu ché

' tlr ma duoc didu
> A p 4
chinh céng suat

tlr ma duoc diéu
chinh cong suéat

Ky tw diéu ché

ludng d¥ anh xa t diéu chinh
ligu 1 ma cong suat
Q lud anh xa ttr diéu chinh
 uong mé& cdng suat
di liéu
Qbangma  Qhésdcong
suat
FIG. 5-b
Bang ma 1 Hé sb cong suat 1
diéu chinh
cOng suat
ludng dtv
lieu 1

diéu chinh
cbng suat

Q bang ma

Q hé sb cong
suat

FIG. 5-c
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bang ma 1 hé sb cong suét 1
t .
= ‘ tlr m& duoc dieu chinh
anh xa tr - |didu chinh | cong suat
mé& cong suat

s e i Ky tw didu ché
ludng d liéu 1

i anh xa tlr diéu chinh
~ a £
ma cdng suat ttr ma dwoc
? diéu chinh
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