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(54) PHUONG PHAP VA THIET BI TRUYEN THONG, VA THIET BI PAU CUOI
(57) Sang ché dé xuat phuong phap xac dinh tip ma tran tién ma hoa, thiét bi truyén thong
va hé vi mach, dé tranh truong hop trong d6 sé luong tuong dbi 16n ma tran tién ma hoa
trong tap ma tran tién ma hoa khong thé duoc sir dung, nho d6 cai thién hiéu nang hé
théng. Phuong phap gém cac budc: tiép nhan, bai thiét bi dau cudi, thong tin chi bao; va
xac dinh, bai thiét bi dau cudi dya trén thong tin chi bao, tdp ma tran tién ma héa thi hai tir
tap ma tran tién ma hoa thu nhit ¢6 xép hang 1a R, trong d6 mdi ma tran tién ma hoa W
trong tap ma tran tién ma hoa thir nhat thoa man W = W, x W, tdp ma tran tlen ma hoa
thir hai la tap con chuin ciia tdp ma tran tién ma hoa thi nhét, va tip ma tran tlen ma hoa
thur halr khong gom W =W, x W, thoa mén diéu kién cu thé trong tdp ma tran tién ma hoa
th{r nhat.
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Linh vue k§ thuit dwec dé cap
Sang ché @ cap dén linh vuc truyén thong, va cu thé hon 13, dén

phuong phép xac dinh tip ma tran tién m3 héa va thiét bi truyén.

Tinh trang k¥ thuit ciia sdng ché

Cach thuc gidi han teflpA con ma trin tién mé héa trong hé théng tién
héa dai han (long term evolution — LTE) 13 cac vecto gidi han c6 thé duge
lya chon cho W,. Cu thé 13, thiét bi mang thong béo thiét bi dau cudi vé
céc vecto c6 thé duoge st dung bo1 thiét bi dau cudi. Néu vecto cu thé bi
giéi han, ching han, vecto thir nhit bi giéi han, vecto thir nhét khong thé
xuét hién trong W, khi thiét bi diu cudi lua chon ma trin tién mi hoa.
Tuy nhién, do céc vecto gin véi vecto thir nhit c¢6 ning luong tuong ddi
manh theo hudng vecto thir nhat, thiét bi mang thuong khong thé gi¢i han
sir dung duy nhat vecto thir nhit ma con can gi6i han céc vecto gan véi
vecto thir nhat. Néu phuong phép theo giai phap k§ thuat di biét duge st
dung, cac vecto gan vecto thir nhat khong thé xuit hién trong W,. Trong
truong hop nay, sé lugng twong dbi 16n ma tran tién ma hoa khong thé
duoc st dung, va két qua 13, hiéu ning hé théng suy giam.

Trong coéng nghé truy nhdp v tuyén méi (New Radio Access
Technology — NR), ma trdn tién mi héa loai II dwgc dinh nghia:

W=WxW,- Hién tai, khong cong nghé nao lién quan dén giai phap gi6i
han tdp con ma tran tién md héa cla ma trin tién m3 hda loai II
W=W,xW,- Tuy nhién, néu cach thirc gi6i han ma trén tién m3 héa trong
hé théng LTE duoc st dung, sb luong tuong dbi 16n ma trin tién m3 hoa

khong thé dugc sit dung, va két qua 13, hiéu ning hé thdng suy giam.
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Ban chat k§ thuét ciia sang ché

Sang ché d& xuit phuwong phap x4c dinh tip ma tran tién m3 héa, dé
tranh truong hop trong dé sb lugng twong dbi 16n ma tran tién m3 héa
trong tdp ma tran tién ma hoa khong thé duoc st dung, nho d6 cai thién
hiéu ning hé théng.

Theo khia canh thfr nhét, phuong phap xac dinh tdp ma tran tién ma
héa duge dé xuét, gdm cac budce:

tiép nhan, boi thiét bi ddu cudi, théng tin chi bo; va

xac dinh, boi fhiét bi dau cudi dua trén thong tin chi bao, tdp ma tran
tién m3 hoa thi hai tir tp ma tran tién ma hoa tht nhit c6 xép hang 1a R,
trong do

m&i ma trin tién mi héa W trong tAp ma tran tién mé hoéa thir nhat

thoa man W=W xW, W la ma trdn cua N; hang va R cot, N; 16n hon -

y X 0
hodc bang R, W, thoa méin Wﬁh X}’ X=[bk0 b, ], b, 12
. L

vecto Ny2x1, b, thudc tip vecto B={b,, b, -, b}, T 13 s luong
vecto trong B, T>M, T la s6 nguyén, W, la ma trdn cua 2M hang va R
cot, phan tr W,(xy) trong hang x va cdt y cla W, théa min
W, (%, 9)= Doy sa X Poyass X Poyaca  h0EC Wy (6,¥) = PGy-1pmq X
p3,_1x-1, phanta W,(x+M,y) trong hémg‘ xtMvacotycua W, thoa
min W,(x+M,y)= pﬁy—l,x—l X pll,y—l,x—l X l-’12,y-1,x-1 hodc W, (x, y) = pg,y—l,x—l X
P}y _1x-1,Pp1.s 1208 s nhan thi nhét, !, 13 hé s nhan tht hai,
P, 1.1 13 hé s6 nhan thir ba, 0 <x <M, 0 <y <R, khoang gi4 tri cla
P, 12 tap A, z thude {0,1}, 1> p°, . >0, p . lasb thuc, 1
> Pryisa >0, Phoa. lasdthuc, va pl,.,. 13 s6 phitc c6 médun bing
1;

thong tin chi bdo gdm thong tin chi bao cia S tap Dy dén Ds., Dy dén

Ds.; 14n luot theo phép twong tmg mét - mot véi ¢, dén ey, trong tap

3
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vecto C={¢,, ¢, -, ¢}, vecto bitky ¢, trong C thuécB, D, 13
tap con chuén cia Ay, S—1>j>0,vajla sd nguyén; va

tap ma tran tién ma hoa thit hai 13 tap con chuén cua tap ma trén tién
mi héa thtt nhét, vi tip ma trén tién mi héa thir hai khong gom

W=W,xW, mai théa min diéu kién sau trong tip ma trin tién mi hoéa
thtr nhat:

vecto cot thir x dugc bao gém trong X cia W, lavecto ¢;,vahé sb
nhan tht nhét p’,.... cia it nhit mot trong cac phan tir trong hang x va
hang x+M ctia W, thu¢c D;.

Theo phuong phép xé&c dinh tdp ma tran tién m3 héa theo sang ché,
trudmg hop trong d6 sb luong twong dbi 16n ma tran tién m4 hoa trong tap
ma trin tién ma héa khong thé duoc sir dung cb thé dugc tranh bang cach
giéi han cac hé s6 nhan trong W, tuong tmg véi cac vecto thay cho viéc
cAm truc tiép str dung vecto chum, nh¢ d6 cai thién hiéu nang hé théng.

Theo khia canh thir hai, phuong phép xé4c dinh tdp ma tran tién ma hoa
duoc dé xuit, gém cac budc: v

tao, boi thiét bi mang, thong tin chi bao, trong d6 thong tin chi bao
duoc st dung béi thiét bi dau cudi dé xac dinh tdp ma tran tién ma héa
thir hai tir tdp ma tran tién m3 héa thi nhét c6 xép hang [a R; va

giri, boi thiét bi mang, thong tin chi béo, trong d6:

mbi ma trdn tién ma héa W trong tAp ma tran tién ma hoéa thir nhat

thoa mdn W=W,xW,, W la ma trin ctia N; hang va R c6t, N; 16n hon

. X 0
hOé-C bé'ng R) Wl théa man “71 = li 0 X:| 9 X= [bko o bkM—l ] 9 bki lé
vecto Ny2x1, b, thudc tap vecto B={b,, b, -, b} TIa s6 luong

vecto trong B, T>M, T 13 s6 nguyén, W, 13 ma trin ctia 2M hang va R
cot, phdn t& W,(x,y) trong hing x va c6t y cia W, théa min

.0 1 2 ’ .~ — .0
W, (%,¥) = Do o121 X Poytxn X Poyaes hodc W, (x,¥) = Poy-1x-1 X
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p3,_1x-1, phan t& W,(x+M,y) trong hang x+M va cdt y cia W, thda
mén W,(x+M, )= Prys 0 X Phytsa X Pryaec hosc
W, (%) = P%y_ixc1 X PPy_ix1> Poyaea 12 hé s6 nhén the nhit,
Phyies 12hé s6 nhan thi hai, pl,..; 12hé sb nhan thi ba, 0 <x <M, 0
<y <R, khoang gia tri cia P}, 12 tip Ay, z thuoc {0,1},1> p.,,,
>0, P, lasdthuc, 1> pl, >0, pi,y_l;x_l 13 sd thuc, va P2,
13 6 phirc ¢6 modun bang 1;

thong tin chi bdo gdm thong tin chi béo cia S tap Do dén Dg 1, Do dén
Ds.; 1an luot theo phép tuong Gmg mét - mot véi ¢, dén ¢y, trong tap
vecto C={c,, ¢, -, ¢y }, vectobatky ¢, trong C thuocB, D; 1a
tap con chudn ciia Ay, S— 1> >0, va j 1a s6 nguyén; va

tdp ma tran tién m3 hoa thir hai 13 tap con chudn cia tdp ma tran tién
md héa tht nhit, vi tip ma trén tién mi héa thi hai khéng gdm

W=W,xW, thoéa man diéu kién sau trong tdp ma tran tién ma hoa thk
nhit:

vecto cOt thir x dugc bao gém trong X cia W, lavecto ¢;,vahé sb
nhan thtr nhit p? ..., cua it nhit mét trong cic phan tr in hang x v
hang x+M cta W, thudc D;.

Theo phuong phap xac dinh tdp ma tran tién m3 hoa theo sang ché,
truong hop trong do6 s6 lugng tuong dbi 16n ma tran tién ma héa trong tap
ma trin tién m3 hoa khong thé duoc sir dung co thé duoc tranh be°1ng cach
giéi han cac hé s6 nhan trong W, tuong mg véi cac vecto thay vi truc
tiép st dung vecto, nhd d6 cai thién hidu ning hé théng.

Dua vao khia canh thir nhAt hodc khia canh thi hai, theo trién khai kha
thi cua khia canh tht nhét hodc khia canh thir hai, thong tin chi bao cua S
tap Dy dén Ds.; gdm S trudng bit, S truong bit theo phép twong tng mot -

mdt v6i Dy dén Ds ;, mbi trudng bit gdm it nhit mét bit, truong bit twong
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tmg véi D, chi bao phan tir g; clia Ay, va phan tir bat ky cia D, 1én
hon g;.

Dua vao khia canh thir nhat hodc khia canh thit hai, theo trién khai kha
thi ctia khia canh thir nht hojic khia canh thit hai, vecto bt ky ¢, of C
va phan tr batky D;0 cia D, thoa man didu kién sau:

D)%, JF xc )| >,

trong d6 b, la vectociaB, k, >0, k; 1a s6 thue, H>h>1,T—-1>
f,>0, H>1, va H 13 s6 nguyén.

Dua vao khia canh tht nhit hodc khia canh thi hai, theo trién khai kha
thi ctia khia canh th& nh4t hodc khia canh th& hai, C gdm it nhit M
vecto truc giao 1an nhau, va M vecto truc giao 13n nhau batky ¢;, <,
-, ¢, va cac phan t& D, (), D,(w), -, D, (v,,) théa min

diéu kién sau:

2 2 2
leo(vo)x(bfh)chjO 4—‘Djl(vl)><(bfh)ﬂ><cj1 +"'>+DjM_1(vM—1)X(bf,,)HchM_1 L
2 2 2 h
D, G|+, G|+ + D, (4e)
trong d6 D; (v), D;(v), ---, D, (vy,) la cac phan tir cla cac tap

D, D, .. D, lanluot, b, 1avectociaB,k,>0,k;1asd thuc, H
>h>1,T-1>f,>0,H> 1, va H1a sb nguyén.

Theo cach thirc nay, it nhit M vecto truc giao déng thoi bi gidi han.
Do X trong W1 gém M vecto, cach thic nay thuc su gidi han M vecto
duoc bao gém trong W1. Do tir dién mi duoc tao bing t6 hop tuyén tinh
clia cac vecto trong W1, cach nay c6 thé giéi han chinh x4c hon tir dién
ma.

- Dua vao khia. canh thir nhat hodc khia canh thit hai, theo trién khai kha
thi ctia khia canh thir nh4t hoic khia canh thé hai, thong tin chi bdo cia S
tap Dy dén Dg, gém H truong bit, va truong bit tht h dugc sir dung dé
chi béo k.
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Theo cach thiic ndy, tap vecto C va D; ¢6 thé dugc xac dinh bang cach
sir dung théng tin chi bio gém sb luong bit tuong dbi nho. Trong trudng
hop dic biét, it nhét hai vecto va D; twong tng véi mdi vecto trong it nhat
hai vecto c6 thé duge x4c dinh béng cach st dung chi mét truomg bit (H =
D).

Dua vao khia canh thir nhat hodc khia canh thi hai, theo trién khai kha
thi ctia khia canh thr nh4t ho3c khia canh thr hai, thong tin chi bdo con
gbm théng tin chi bdo ctia tip vecto C, thong tin chi bdo cia tip vecto
C 1a T bit, T bit theo phép tuong tmg mot - mot véi T vecto dugce bao‘.
gém trong B, va bit th t trong T bit dugc st dung dé chi bao liéu vecto
b,, thudc tip vecto C,trongddé 1 <t<T.

Theo cach thirc nay, 4nh xa bit cta T bit duoc sir dung dé xac dinh
vecto gi6i han, va thong tin chi bao cua S tip Dy dén Dg.; gdm chi S hoic
H trudng bit. Theo cach nay, khi S twong di nhé, sé luong bit dugc yéu
ciu dé chi béo S tap Do dén Dg ¢6 thé duoc giam.

Dua vao khia canh thir nhit hodc khia canh tht hai, theo trién khai kha
thi cta khia canh thi nhat hoic khia canh th{ hai, thong tin chi bao cia S
tap Dy dén Dy con duoc sir dung dé chi bao tép vecto C, thdng tin chi
béo cta S tap Dy dén Dg; 13 T trudng bit, T truong bit theo phép tuong
tmg mot - moét véi T vecto dugce bao gdbm trong B, mdi truong trong T
truong bit gdm E bit, E 16n hon hodc bang 1, va trudng bit thi t trong T
truong bit dugc st dung dé chi bao liéu vecto b,, thudc tap vecto C,
trong d6 1 <t<T.

Dua vao khia canh thi nhét hodc khia canh thir hai, theo trién khai kha
thi cia khia canh tha nhét hodc khia canh tht hai, khoang gia tri cua
Pryren JAtAD Ay

thong tin chi bao con g@)m thong tin chi bao cua S tép E, dén Es.1, Eo

dén Eg4 1an luot theo phép tuong img mdt - mot véi ¢, dén ¢, trong
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thp vecto C={e,, ¢, -, ¢ },va E; 13t4p con chuin cta A;; va

tdp ma tran tién m3 héa thu hai van khong gdbm W=W,xW, ma théa
mén diéu kién sau trong tap ma trin tién m3 héa thi nhét:

vecto ¢dt thir x dugc bao gém trong X cia W, lavecto ¢;, vahésd
nhan tht hai pl,,., cla it nht mot phan tir trong cic phin tir trong
hang x va hang x+M cua W, tuong tmg v46i ¢; thudc E;.

Theo phuong phép theo phuong an thuc hién sing ché, viéc gidi han
tir dién ma rd rang hon c6 thé dat duoc bang cach giéi han ca bién do
bing rong 1an bién d6 bang phu.

Theo khia canh thi ba, thiét bi truyén thong duoc dé xuét, va thiét bi
truyén thong cé cac chirc ning trién khai thiét bi dau cubi & céc thiét bi
phuong phép cua khia canh thir nhit. Cac chiic niang c6 thé duogc trién
khai boi phan cimg, hodc c6 thé duoc trién khai bang phan cimg thuc thi
phin mém tuong vmg. Phin cting hodc phan mém gdm mét hodc nhiéu
khéi tuong Gmg véi cac chirc nang néu trén.

Theo khia canh thir tu, thiét bi truyén théng duoc d& xudt, va thiét bi
truyén théng c6 cic chirc ning trién khai thiét bi mang & cac thiét bi
phuong phép clia khia canh thir hai. C4c chiic ning c¢6 thé dugc trién khai
béi phan ciing, hodc c¢b thé duogc trién khai bang phan cimg thuc thi phin
mém tuong tmg. Phin c&ng hodc phdn mém gém mdot hodc nhidu khédi
tuong Ung voi cac chite nang néu trén.

Theo khia canh tht nam, thiét bi truyén thong dugc dé xuit, gém bo
thu phat, bd xir 1y, va bd nhd. Bo xir Iy duoc tao cAu hinh dé didu khién
bd thu phat giri va nhan tin hiéu; bé nhd dugc tao ciu hinh dé luu triv
chuong trinh may tinh; va bo xir Iy duoc tao ciu hinh dé goi chuong trinh
may tinh tr b nhé va chay chuong trinh may tinh, sao cho thiét bi dau
cudi thyc hién phwong phap theo khia canh thi nhAt.

Theo khia canh tht su, thiét bi truyén thong duoc dé xuét, gdm bd
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thu phat, b xir 1y, va b nhd. Bb xir Iy dugc tao cAu hinh dé didu khién
b6 thu phéat dé giri va nhan tin hiéu; bd nhé duoc tao ciu hinh dé luu trix
chuong trinh my tinh; va bd xtt Iy duoc tao cau hinh dé goi chuong trinh
mdy tinh tir by nhé va chay chuong trinh may tinh, sao cho thiét bi mang
thue hién phuong phap theo khia canh thit hai.

Theo khia canh thit bay, san phim chuong trinh may tinh dugc dé xuét,
san phim chuong trinh may tinh gém m3 chuong trinh mdy tinh, va khi
ma chuong trinh may tinh chay trén may tinh, may tinh thyuc hién phuong
phaps theo cac khia canh néu trén.

Theo khia canh thit tdm, vt may tinh doc duoc dugc dé xult, vat may
tinh doc duoc luu trlt ma chuong trinh, va khi ma chuong trinh may tinh
chay trén may tinh, may tinh thuc hién phuong phéps theo cac khia canh
néu trén.

Theo khia canh thr chin, hé vi mach dugc dé xuit, va hé vi mach gém
bd x1r ly, va dugc st dung béi thiét bi truyén thong dé trién khai c4c chire
ning theo cc khia canh néu trén, ching han tao, tiép nhan, gtri, hodc xir
ly dir liéu va/hodc thong tin lién quan dén cic phuong phép néu trén.
Theo thiét ké kha thi, hé vi mach con gdm b6 nhé, va bd nhé duge tao
c4u hinh dé luu trir 1énh chuong trinh va dit liéu cin cho thiét bi dau cubi.
Hé vi mach c6 thé gé)m vi mach, hodc c6 thé gbm vi mach va thiét bi roi
rac khac.

Theo khia canh thit muoi, hé vi mach duge dé& xuét, va hé vi mach
gdm bb x1r 1y, duoc tao ciu hinh dé hd tro thiét bi truyén thong khi trién
khai céc chuc nang theo cac khia canh néu trén, chéng han tao, tiép nhéan,
gtri, hodic xtr 1y dit liéu v/hoic thong tin lién quan dén cac phuong phép
néu trén. Theo thiét ké kha thi, hé vi mach con gdm bd nhé, va bd nhé
duoc tao cAu hinh dé luu trix 1énh chuong trinh va dir liéu can cho thiét bi
mang. Hé vi mach c6 thé gém vi mach, hoic c6 thé gém vi mach va thiét

bi ro1 rac khéc.
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MBS ta vin tit cac hinh vé

Fig.1 14 so db kién tric cta hé thdng truyén théng di dong duoc &p
dung cho phuong an thuc hién sang ché;

Fig.2 13 luu @ ctia phuong phap xac dinh tip ma trin tién ma hoa theo
phuong an thuc hién sang ché;

Fig.3 13 so d6 khdi cua thiét bi truyén theo phuong 4n thuc hién sang
ché;

Fig.4 1a so db khéi cua thiét bi truyén theo phuong 4n thuc hién sang
che;

Fig.5 13 so dd khéi ciia thiét bi truyén theo phuong an thuc hién khac
clia sang ché; va

Fig.6 1a so db khéi cta thiét bi truyén theo phuong 4n thuc hién khéc

nita cia sang ché.

MO t4 chi tiét sing ché

Phén sau mé ta cdc giai phap k¥ thuat ciia sang ché dua vao cac hinh
vé di kém.

Céc giai phép k¥ thuét theo cac phuong 4n thyc hién sang ché c6 thé
duoc 4p dung cho cac hé thong truyén thong khac nhau, ching han: hé
théng truyén thong di dong toan ciu (Global System of Mobile
communication — GSM), hé théng da truy nhép phan chia mi (Code
Division Multiple Access - CDMA), hé théng CDMA bang réng
(Wideband CDMA — WCDMA), hé théng dich vu v6 tuyén géi tong hop
(General Packet Radio Service — GPRS), hé thdng tién héa dai han (Long
Term Evolution — LTE), hé théng LTE song cong phan chia tin sb
(Frequency Division Duplex — FDD), hé théng LTE song cong phan chia
thdi gian (Time Division Duplex — TDD), hé théng vién thong di dong
toan cau (Universal Mobile Telecommunication System — UMTS), hé

thdng truyén thong lién tic toan cau & truy nhap vi séng (Worldwide

-10-
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Interoperability for Microwave Access — WIMAX), hé théng thé hé thir
nim twong lai (5th Generation — 5G), hodc hé théng vo tuyén méi (New
Radio — NR). |

Fig.1 13 so dd kién tric cta hé théng truyén théng di dong duoc ap
dung cho phuong &n thuc hién sang ché. Nhu dugc thé hién trén Fig.1, hé
théng truyén thong di dong gdm thiét bi mang 15i (core network - CN)
110, thiét bi mang truy nhép (access network — AN) 120, va it nhét mét
thiét bi diu cudi (chéng han thiét bi dAu cudi 130 va thiét bi dau cubi 140
trén Fig.1). Thiét bi dau cudi dugc két ndi véi thiét bi AN 120 theo cach
thirc khong day, va thiét bi AN 120 duoc két ndi véi thiét bi CN 110 theo
cach thirc khong day hodc ndi day. Thiét bi CN 110 va thiét bi AN 120 c6
thé 14 cAc thiét bi vat ly d6c 1ap khac nhau, hodc cac chic ndng cua thiét
bi CN 110 v céc chirc ning [6gic cta thiét bi AN c6 thé duoc tich hop
Vao cung thiét bi vat 1y, hodc mot thiét bi vat 1y co thé tich hop vao mot
s6 chirc nang cua thiét bi CN 110 va mét sb chtic ning cua thiét bi AN
120. Thiét bi dau cubi cé thé & vi tri ¢b dinh, hodc c6 thé 12 di dong. Fig.1
chi 12 so d6, va hé théng truyén thong co thé con gém thiét bi mang khac,
ching han, c6 thé con gbm thiét bi chuyén tiép khong day va thiét bi
backhaul khéng day (khong dugc v€ trén Fig.1). Phuong an thuc hién
" sang ché khong gidi han s6 luong cac thiét bi CN, cac thiét bi AN, va cac
thiét bi dau cubi dugc bao gdm trong hé théng truyén théng di dong.

Thiét bi dau cudi theo phuong 4n thuc hién sang ché, ching han thiét
bi dau cudi 130 hoic thiét bi dau cudi 140, c thé duoc goi 14 thiét bi
ngudi dung (User Equipment — UE), thiét bi dau cubi, thiét bi dau cudi
truy nhap, khéi thué bao, tram thué bao, tram di dong, tram tir xa, thiét bi
dau cudi tir xa, thiét bi di dong, thiét bi dau cudi nguoi dung, thiét bi
truyén théng khéng day, dai 1y nguoi ding, thiét bi nguoi ding, hoic
tuong tw. Thiét bi ddu cudi c6 thé theo cach khac 13 dién thoai té bao, dién

thoai khong day, dién thoai giao thirc khai tao phién (Session Initiation
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Protocol — SIP), tram vong 13p cuc b khong day (Wireless Local Loop —
WLL), hd tro s6 c4 nhan (Personal Digital Assistant — PDA), thiét bj cAm
tay hodc thiét bj tinh toan c6 chic ning truyén thong khong day, thiét bi
xu ly khac duoc két ndi véi modem khong day, thiét bi trong xe, hoac
thiét bi deo duoc, thiét bi dau cudi trong mang 5G khong day, thiét bi du
cubi trong mang di dong mit dat cong cong tuong lai (Public Land
Mobile Network — PLMN), hoac tuong tu. Diéu nay khong bi gidi han
theo phuong an thuc hién sang ché.

Thiét bi mang theo phuong 4n thuc hién sang ché, chiang han thiét bi
AN 120, c6 thé 13 thiét bi duoc tao cdu hinh dé truyén thong véi thiét b
dAu cubi. Thiét bi mang c6 thé 13 tram thu phat gbc (Base Transceiver
Station — BTS) trong GSM hodc trong CDMA, nut B (NodeB — NB)
trong hé théng WCDMA, nit B tién héa (Evolutional Node B — eNB)
trong hé théng LTE, hodc bd didu khién khong diy trong kich ban mang
truy nhap v6 tuyén ddm may (Cloud Radio Access Network — CRAN).
Theo cach khéc, thiét bi mang c6 thé 12 tram chuyén tiép, diém truy nhép
(access point — AP), thiét bi trong xe, thiét bi deo tay, thiét bi mang trong
mang 5G tuong lai, thiét bi mang trong mang PLMN tién héa twong lai,
hoic tuong tu. Pidu nay khéng bi gidi han theo phuong 4n thuc hién sang
ché.

Céch thirc gi6i han tip con ma tran tién mé héa trong hé théng LTE
dang gi6i han cac vecto co thé duoc chon cho W, . Cu thé 13, thiét bi mang
thong bao thiét bi dau cudi vé cic vecto c6 thé duoc sir dung béi thiét b
dau cudi. Néu vecto cu thé bi gidi han, chéng han, vecto tht nhit bi gi6i
han, vecto thit nht khong thé xuét hién trong W, khi thiét bi dau cudi
lva chon ma trin tién m3 héa. Tuy nhién, do céc vecto gin véi vecto thir
nhét c6 nang luong trong dbi manh theo hudng cua vecto thi nhit, thiét
bi mang thuong khong thé gi61 han viéc st dung chi vecto thi nhét ma

- cling can giéi han céc vecto gan véi vecto thir nhit. Néu phwong phép
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theo giai phap k¥ thuat da biét duoc sir dung, cic vecto gin vdi vecto thir
nhét cling khong thé xuét hién trong W,. Trong trudng hop nay, sb luong
twrong d6i 16n ma tran tién ma hoa khong thé duge st dung, va két qua 13,
hiéu nang hé théng suy giam.

| Trong NR, ma tran tién m3 hoa loai II duoc dinh nghia: W=W,xW,,
Hién tai, khong c6ng nghé nao lién quan dén giai phap gi6i han tap con
" ma trin tién m3 héa cta ma tran tién mi héa loai II W=W,xW,. Néu
~ cAch thirc gi6i han ma tran tién m3 hoa trong hé théng LTE dugc sir dung,
s6 luong tuong dbi 16n ma tran tién m3 hoa khong thé duoc st dung, va
két qua 13, hiéu ning hé théng suy giam.

Do vay, sang ché d& xuét phuong phép xé4c dinh tip ma tran tién ma
héa. Truong hop trong d6 sb luong tuong d6i 16n ma tran tién ma hoa
trong t4p ma trén tién mi héa khong thé dugc sir dung c6 thé dugc tranh
bang cach giéi han cic hé sé nhan trong W, tuong Ung véi cac vecto
thay vi truc tiép st dung vecto, nhdr d6 cai thién hiéu ning hé théng.

Phuong phép x4c dinh tip ma tran tién m3 héa theo phuong 4n thuc
hién sang ché c6 thé duogc 4p dung cho ma trdn tién m3 hoa loai II W
trong NR, hodc dugc ap dung cho ma tran tién ma hoa W théa man diéu
kién sau:

W=W,xW,, trong d6 W 13 ma trdn ctia N, hang va R c6t, N, 13 sb
luong cbng anten, N, 16n hon hoidc bing R, R 12 gi4 tri ciia xép hang, va

W, thoa mén phéan sau:

X 0
W, =
trong do X=[bk0 bkM_l], b, 1a vecto Ny2x1, b, thudc tép
vecto B={b,, b, -, bT_l},Tlé sb luong vecto trong B, T>M, va T 1a

sO nguyén; va

W, 1a ma trén ctia 2M hang va R c0t, phén tr W,(x,) trong hang x
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va cOt y cia W, théa man W,(X,¥)= Py, i.1X Poytsa X Poyisa hOEC
Wy (%,9) =P8y-1x-1 X P2, 1x_1, phan t W,(x+M,y)trong hang x+M
va ¢t y cia W, théa man W,(x+M,y)=p;, .1 X Pl 1.1 X Piyira hodc
W, (%,%) = py_1x-1 X PPy 1x-1, Peyies 132 hé s6 nhin thir nhit,
Piy1.s 12 hé s6 nhan thir hai, p7,,, 13 hé s6 nhan thir ba, 0 <x <M, 0
<y <R, khoang gié tri cia !, ., 1atip Ao, z thudc {0,1},1> £°,...,
>0, P, lasdthue, 1> pl >0, pho 12sdthue, va p2 .
13 6 phtic ¢6 médun bang 1.

DPéi véi tdp ma tran tién mi héa (duoc ky hiéu 12 tap ma trén tién ma
héa thir nhat) gdm ma tran tién m3 héa W théa mén diéu kién néu trén,
theo phuong phép x4c dinh tip ma tran tién m& hoa theo sang ché, thiét bi
dau cudi c6 thé x4c dinh, tur t4p ma tran tién mi hoa tht nhét dya trén
thong tin chi bdo dugc gui béi thiét bi mang, tdp ma trén tién ma héa tht
hai c6 thé duogc st dung.

Theo sang ché, pY,.. c6 thé dai dién bién d6 bang rong, P, cb
thé dai dién bién do bang gbc, va pl,.. co thé dai dién pha. Pha nay
duoc biéu dién bang sé phtic c6 moédun bang 1. Khi phin td¢ W,(x.y) &
hang x va cot y cia W, dugc biéu dién chi bang tich sé py,... va
Poyars, €O thé dﬁ’qc xem xét rang p,...=1. Tuong tw, ddi véi
W,(x+M,y), khi W,(x+M,») dugc biéu difn chi bing tich sb cua
pEy—l,x—l va pha plz,y—l,x—la pll,y—l,x—l =1.

Fig.2 1a Iuu d6 cia phuong phép x4c dinh tap ma tran tién ma héa theo
phuong 4n thuc hién sang ché. Phuong phap c6 thé duoc ap dung cho ma
trdn tién mi héa W néu trén. Phin sau mo ti chi tiét, dua vao Fig.2,
phuong phap xac dinh tap ma trén tién ma héa theo phuong 4n thuc hién
sang ché.

S210. Thiét bi mang gtri théng tin chi bio dén thiét bi dAu cubi.
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Thong tin chi bao gdm théng tin chi bdo cua S tip Dy dén Ds.;. Dy dén
Ds; lan luot theo phép tuong tmg mot - mét véi Co dén Cs.,, vecto bét ky
¢, trong C thudcB, D; 1atip con chuin ciia Ag, S—1>j>0, va jla
s6 nguyén. |

S220. Thiét bi dau cuéi‘ .XéC dinh, dua trén théng tin chi béo, tdp ma
tran tién m3 héa thir hai tir t4p ma trén tién ma héa thi nhit c6 xép hang
laR.

T4p ma trdn tién m3 héﬂa thir hai 12 tip con chuén cua tip ma tran tién
m3 héa thir nhit, v tdp ma trén tién md héa thi hai khéng gdm
W=W,xW, théa min diéu kién sau trong tip ma trin tién m3 héa thu
nhét:

vecto ¢bt thir x dugc bao gém trong X cua W, lavecto ¢;,vahé s6
nhan th& nhit p’,.., cua it nhit mot trong cac phan tir trong hang x va
hang x+M cua W, thudc D;.

Cu thé 13, thiét bi dau cudi c6 thé xéc dinh, dua trén thong tin chi bao
duoc giri béi thiét bi mang, Dy dén Dg.; ring theo phép twong tmg mot -
mot véi ¢, dén ey, trongtip vecto C. Thiét bi dau cubi xac dinh, dua
trén tdp vecto C va cac tip tir Dy dén Dg4, réng néu vecto cot thtr x
duoc bao gdm trong X clia W=W,xW, trong tip ma trin tién mi hoa
thir nhat 13 vecto ¢; va hé sb nhin tht nhat pl,... cua it nhit mot
trong c4c phan tir trong hang x va hang x+M ciia W, thudc D,, sau d6
W=W,xW, 13 ma trin tién m3 héa bi cAm. N6i cach khac, ma trin tién
ma hoa khong thé duogc sir dung. Sau khi vecto tién ma hda bi cAm bi loai
bo khoi tap ma trén tién m3 héa tht nhit, cic vecto tién ma hda con lai
tao thinh tap ma trén tién ma héa thi hai. Theo cach khéc, thiét bi dau
cudi xac dinh, dua trén tap vecto C va cac tap tu Dy dén Dg.y, réng néu
X trong W=W,xW, khoéng thudc tdp vecto C, hodc vecto cft thir x

dugc bao goém trong X cia- W=W,xW, 13 vecto ¢; nhung hé sé nhan
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thi nhit p),.... cia ca hai phan tir trong hang x va hang x+M cla W,
khong thudéc D;, sau do W =W, xW, thudc tdp ma tran tién m3 hoéa the
hai.

Theo phuong phap xac dinh tdp ma trén tién mi hoéa theo sang ché,
trudng hop trong d6 s luong tuong dbi 16n ma tran tién ma héa trong tap
ma tran tién m3 hoa khéng thé dugc sir dung co thé dugc tranh béng cach
giéi han cic hé sb nhan trong ’W2 tuQ"ng‘ ung véi cac vecto thay vi truc
tiép st dung vecto, nhd d6 cai thién hiéu ning hé thong.

Phin sau md ta phuong 4n thuc hién sang ché bing cach s dung

4, ={1,4/0.5,00.25,/0.125,7/0.0625,:/0.0313,0.0156,0} 1am i du.
Ching han, R=1vAT=32.Do T=32, B={b,, b, -, by}. Tép
vecto C 1a C={b,, b}, va thp tuong tmg v6i b, 1a D,={,~03}, tap
twong tmg v6i b, 13 D, ={,v/05,4025}, va cac phin ti ctia D, khéng
bao gdbm 0.125 va 025. Gia st ring, trong tip tir dién m3 thi nhét,
ma trin tién m3 héa (duoc ky hiéu 13 W') thoa man W'=W'xW!, ma
trin tién ma hoa khac (dugc ky hiéu1a W?) théa min W2 = W>x W2, va:
[ Pooo Phoo  Paoo | [ V05 PhooProo |
W {bo b, 0 } W= Poos Poos ooy | | V025Dl Pios
0 b, b

0 1 2 ~E 1 2
P00 Proo " Proo 0.5 P1oo- Proo
o 1 2 rer IR 2
L Pro1" ProiProy | [VO125-p o, proy |

_P(()),o,o 'p(l),o,o 'Pg,o,o_ —m'pé,w 'p(i0,0 |
Pg,o,l 'P(l),o,l 'pg,o,l v0.0625 'p(l),O,l 'pg,o,l
P1O,0,o : Pll,o,o : plz,o,o J0.125- Pll,o,o : p12,o,o
_plo,O,l 'pll,o,l 'p12,0,1 i _m : P11,0,1 ‘P12,0,1 i

Do vay, w' c6 thé dugc biéu dién nhu sau:

0 1 2 0 1 2
W! = W! x W21 _ {bo x ((70,0,0 *P0,0,0 " P0,0,0 )} " {bl x ((00,0,1 *DPoot- Po,o,lﬂ
=W, =

0 1 2 0 1 2
by x\P1o,0 - P10, 'pl,o,o) b, x P10.1 " P10, " Pro1

w2 c6 cung dang biéu dién. Cac phép tuong {mg ton tai gifta vecto
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by va cac hé sb nhan thit nhdt o, vA ploo, gilta bo va céc hé sb
nhan tht hai pie VA Ploo, va gilla bo va cdc hé s6 nhan th ba P,
va phyo. Cac phép tuong tng ton tai giffa vecto b, va cac hé sb nhan
thi nhdt pgo, VA Plos, gifta by va cac hé sb nhan thir hai Py, va P,
va gitta b, vacdc hésdnhanthitba pl,, va po.

Pbivéi W', vecto b, trong cot 1 cia W' thudc tip vecto C, va hé
sé nhan 05 cla cac phan tir trong hang 1 cia W! thudc Dy. Do vay,
c6 thé xéc dinh ring tip ma trén tién m3 héa thi hai kh@ng gébm W'.N6i
cach khac, W' khoéng thudc tdp ma tran tién m3 héa thi hai.

Pbi véi W2, mic du vecto b, trong cot 1 va cot 3 cia W? thudc
tp vecto C, hé sé nhan 0.125 cua cic phan tir trong hang 1 va hang 3
cia W; khong thudc Dy. Vecto b; trong cdt 2 va cot 4 cia W thudc
tdp vecto C, nhung hé s6 nhan +0.0625 hodc hé sd nhan 0.125 cua
céc phan tir trong hang 2 va hang 4 cia W? khong thudc D;. Do vay, c6
thé x4c dinh réng W? thudc tap ma tran tién m3 hoa th hai.

Nén hiéu réng W! vad W? néu trén 13 vi du cu thé clia ma tran thda
man W=W,xW, 'trong tap ma tran tién ma héa thir nhét, W va W’
lahaividucuthécia W,,vd W! vd W? lahaividucuthécaa W,.

Phén sau md ta chi tiét théng tin chi bao dugc g boi thiét bi mang.

Phan sau md ta chi tiét bay dinh dang kha thi ciia théng tin chi bao
(duoc ky hiéu 12 thong tin chi bao #1) cua S tép D, dén Ds.;. Nén hiéu
rang cach thiic x4c dinh tp vecto C béi thiét bi dau cubi khéng bi gi6i
han theo phuong an thyc hién sang ché.

Dinh dang 1

Thong tin chi bao #1 gdm S trudng bit, S trudng bit theo phép tuong
ung mot - mot véi Dy dén Ds;, mbi truong bit gém it nhat mot bit, va

truong bit tuong tmg véi D; chi bao phén tir (duoc k}'f’_hiéu 12 gj) cuia A,.
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Phan tir bit ky cia D; 16n hon g;.
Chéng han, thiét bj diu cudi c6 thé xac dinh, dua trén thoéng tin chi
thda man:

-+, bg} va S = 7. Thong tin chi bio

bao, rang vecto C

C= {co’ ¢

tap

e cS—l}z{bO’ b,,
duoc giri béi thiét bi mang gém bay trudng bit (dugc ky hiéu 1a truong bit
#1 dén truong bit #7). Truong bit #1 dén trudng bit #7 theo phép tuong
Gmg mot - mot véi bay vecto trong tap vecto C. Cu thé 13 trudng bit #1
tuong ung vé1 b, truong bit #2 tuong tng voi by, ..., va trudng bit #7
tuong tmg véi by, Mbi trudng bit gdm ba bit, va mdi truomg bit chi béo
phan tir cia Ay. Thiét bi ddu cudi c6 thd xac dinh Dy dén D¢ dua trén

truong bit #1 dén truong bit #7. Phan md ta duoc néu dua vao bang 1.

Bang 1
b, b, b, b, b, b, b
Trudng Truong Truong Truong Truong Trudng Trudong
bit #1 bit #2 bit #3 bit #4 bit #5 bit #6 bit #7
[001] [010] [011] [100] [101] [110] [111]
J0.0156 | +/0.0313 | /0.0625 | +/0.125 Jo.25 Jo.5 1

Dua vao bang 1, trudong bit #1 13 001, chi bdo phan tt +/0.0156 cua

Ayo. TAt ca céc ph?m ti 16n hon /0.0156 6 Agtao Dy, tic la:

D, = {1,40.5,4/0.25,/0.125,4/0.0625,~/0.0313}

Tuong tu, Dy dén Dy c6 thé duoc xac dinh 1an luot dua trén truong bit
#2 dén truong bit #5.

Theo gidi phép k¥ thuat di biét, théng thudng cach thuc anh xa bit
dugc sir dung dé chi bao. Theo sang ché, cach thtc 4nh xa bit ¢6 thé duoc
str dung dé chi bdo mdi bién db kha dung cua mdi vecto gidi han. Ching

han, néu A0 cé tam bién d6 dugc chon, moi vecto can tdm bit dé chi bao
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bién do gidi han cda vecto. Tuy nhién, theo sang ché, khi bién d6 bi gidi
han str dung, théng thuong tAt ca cac bién do 16n hon hoic béng bién do
bi gidi han st dung. Do vay, cach thic chi bao mot trong cac bién dod cua
A0 c6 thé duoc st dung dé gi6i han. Theo cach ndy, mdi vecto can chi ba
bit d& x4c dinh gia tri bién d6 giéi han cia vecto.

Dinh dang 2

A, gom F phan tir. Théng tin chi béo #1 gdm S trudng bit, S trudng bit
theo phép tuong tmg mot - mot v6i Dy dén Dg.;, mbi trudng bit gdm F bit,
va F bit duoc sir dung 1an lugt dé chi bao F phan tir cia A,. Trong F bit
clia trudng bit trong tng v6i D, phin tir ctia A, duoc chi béo bai bit 1a
0 hodc 1 thu¢éc D;.

Chang han, thiét bj dau cudi cé thé xac dinh, dua trén thong tin chi

bao, rang tap vecto C thoa man:
C={CO, C, - cg_l}:{boa bp Tt ba}, S = 7, Vé F= 8 Th@ng tln Chi

bao #1 gdm bay trudng bit (dugc ky hiéu 13 trudng bit #1 dén truong bit
#7). Truong bit #1 dén trudng bit #7 theo phép twong tmg mdt - mot véi
bay vecto trong tip vecto C. Cu thé 13 trudong bit #1 tuong tmg véi by,
truong bit #2 tuong ing vé1 by, ..., va truong bit #7 tuong ng véi by
Mdi trudng bit gdm tam bit. Theo thir tu tir bit trong sb 16n nhét dén bit
trong s6 nhé nhét, cac bit cia truong bit 14n luot chi bao phin tir thi nhét
dén phan tr thit tdm cta AO. Gia tri dugc chi béo boi bit 13 0 hodc 1 thude
D,. Chéng han, néu bit 12 0 chi bdo rang gi tri duoc chi bao béi bit thude
D, D, d&n D¢ c6 thé duge x4c dinh dua trén truong bit #1 dén truong bit

#7. Phan mo ta duoc thyuc hién dua vio Bang 2.
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Bang 2

b, b, b, b, b, b by

Truong | Truong | Truong | Truong | Truong | Truong | Trudng

bit #1 bit #2 bit #3 bit #4 bit #5 bit #6 bit #7

11000000 | 11100000 | 11100000 | 11010000 | 00001100 | 00000110 | 11011000

Dua vio bang 2, trudng bit #1 13 11000000. C6 thé x4c dinh ring tap

D, tuong ung voi trudng bit #1 la

D, ={1,4/0.5,+/025,0.125,70.0625,/0.0313}. Néu truong bit #2 13 11100000,

c6 thé x4c dinh ring tdp D, tuong Ung véi truong bit #2 1i

D, = {1,/05,4/025,/0.125,4/0.0625 }. Tuong tu, D, dén D c6 thé dugc xéc
dinh 14n lugt dya trén trudng bit #3 dén truong bit #7.

Péi v6i dinh dang 1 va dinh dang 2 néu trén, ngoai ra, thong tin chi
béo cua S tap Dy dén Dg; 12 T trudng bit, T truong bit twong tng véi T
vecto trong tip vecto B, va S < T. Truong bit thi t trong T truong bit
duoc st dung dé chi bao liéu vecto b, thudc tap vecto C, trong do 0 <t
< T — 1. S truong bit trong T truong bit xac dinh cd S vecto trong tép
vecto C 13n Dy dén Dg ;.

Chéng han, & dinh dang 1 néu trén, truong bit thi t trong S trudng bit
1a 111. Gi4 tri duge x4c dinh béi truong bit 13 1, chi bao ring tat ca cac
phan ti ctia A cb thé duoc st dung. Do viy, c6 thé xac dinh rang vecto
b,, khdng thude C.

Mot cach tiy chon, thong tin chi bao c6 thé con gom thong tin chi béo
(duoc ky hiéu 1a thong tin chi bao #2) cua tdp vecto C. Thong tin chi bao
#2 gdbm T bit, T bit theo phép twong tmg mét - mét véi T vecto duge bao
gdm trong B, va bit thi t trong T bit duge sir dung @& chi bao liu vecto
b, thudc tip vecto C,trongdd1<t<T.

Chéng han, T = 8, thong tin chi bao #2 gém tam bit, tam bit, theo thir
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tu bit trong s6 16n nhat dén bit trong sé nhé nhét, 1an luot twong Gng véi
b,, b, -, b, vabit bang 0 chi bdo ring vecto b, thudc tip vecto C.
Néu thong tin chi bao #2 13 00111111, c6 thé x4c dinh ring b, va b,

thudc tp vecto C.

Nén hiéu ring thong tin chi bio #2 & day khac thong tin chi béo #1.

Mot céch tiry chon, thong tin chi béo ¢6 thé dugc sir dung dé chi béo
b, vaky, thiét bi diu cubi cé thé x4c dinh tap vecto C va cac tap tir Dy
dén Dy dua trén b, va ky, va thiét bi ddu cudi con c6 thé xac dinh tap
ma trin tién m3 héa thi hai. Chéng han, thiét bi ddu cudi cb thé xac dinh
C vacac tap Dy dén Dg; duatrén b 5. vaky theo hai cach thuc sau.

Cach thuc 1

Vecto bat ky ¢, cta C va phan t bit ky P, cia D, théa min
didu kién sau:

‘Dj(v)x(bfh)yxcjl>kh

trong d6 b, la vectocuaB, k, >0,k 1a sb thue, H>h>1,T—1>
f,> 0, H> 1, va H 13 s6 nguyén.

Cu thé 13, thiét bi dAu cudi c6 thé thu thap b, va k, dua trén thong
tin chi bao dugc guri boi thiét bi mang; xac dinh, dua trén b, va ky, tdp
vecto C va cac tap Dy dén Dg, théa man biéu thtc quan hé néu trén; va
sau d6 xac dinh tdp ma trn tién m3 hoa thi hai.

Céch thuc 2

C gdm it nhat M vecto trué giao 1an nhau, v M vecto truc giao lan
nhau bat ky ¢, ¢, -, ©.. va cic phan tir D, (), D,(), ,

D, (vy,) théa man diéu kién sau:

'Djo(vo)x(bfh)}ar xcjoi2 +|Djl(v1)x(bfh)ﬂ ><cj1‘2 +"'9+‘DjM_1(VM—l)X(bfh)H xe; | ’

. >k
\Djo (VO)‘2 +|DJ'1 (Vl)iz +"'+\DjM_1 (Va2 )IZ ]

1

trong 46 D, (), D,(), -, D, () 13 cac phin tir cia cac tap
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D, D, .. D, lanluot, b, 1avectociaB,k,> 0, k12 s thuc, H
>h>1,T-1>£>0 H>1,vaHlasbdnguyén.

Cu thé 13, thiét bj dau cudi c6 thé thu thap b, vi ky, dua trén thong
tin chi bdo dugc gui baoi thiét bi mang; xac dinh, dua trén b, vaky, tap
vecto C va cac tép tir Dy dén Dg; thoa man biéu thirc quan hé néu trén; va
sau do6 xac dinh tip ma trén tién m3 hoa th hai.

Theo cach thirc ndy, it nhit M vecto truc giao ddng thoi bi gi6i han.
Do X &6 W1 gém M vecto, cach thirc nay thuc su gidi han M vecto duoc
bao gdm trong W1. Do tir dién m3 duogc tao bang t6 hop tuyén tinh cia
céc vecto trong W1, cach nay c6 thé gi6i han chinh x4c hon tir dién ma.

Chrfmg han, T = 8, tdp vecto B gém tam vecto bg, by, -, b, vaM=
2, trong d6 vecto b, truc giao vecto b., vecto b; truc giao bs, vecto
b, truc giao bg, va vecto b; truc giao vecto b;. Thiét bi mang thong
bao thiét bi dau cudi v& b;=bo, k=05 va H =1 bing cich sir dung
théng tin chi bao; va thiét bi dau cudi 1an luot thay thé (by, bs), (b, bs),
(by, be), va (bs, by) thanh cong thirc & cach thic 2. Phan sau sit dung (by,
b,) lam vi du:

Heé sb nhan tht nhat twong Gmg vé6i by 13 ag, hé s6 nhan tht nhat tuong
ung voi by 12 ay, ap thudc Ao, va a; thudce A,. Néu

lao ><(bo)H Xbo’z “'"11 X(bo)H Xbl‘z

el >0.5,
cac vecto by va by thuoc C, ay thudc Dy, va a; thudc D;. T4t ca céc hé
s6 nhan thi nhit & A, duoc duyét ngang. T4t ca a, théa man cong thuc
néu trén thudce tap Dy, va tAt ca a; théa man cong thirc néu trén thudc tap
Ds.
(by, bs), (b2, be), va (bs, by) duoc duyét ngang, va tit ca cac hé sb tht
nhit & A, tuong g v6i mdi cip cc vecto truc giao dugc duyét ngang.

Cac vecto thda médn cOng thirc néu trén thude tép C, va hé s6 nhan thir
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nhét tuong tmg véi mdi vecto va théa man didu kién thude tap Dj tuong
ung voi vecto.

Phan sau mé ta cu thé cach thic thiét bi dau cubdi xéc dinh b, vak,.

Mot cach tuy chon, thong tin chi bido duoc giri boi thiét bi mang co thé
gdm théng tin chi béo (duogc ky hiéu 1a thong tin chi bao #3) cua k.

Theo trién khai kha thi, thong tin chi b4o #3 ¢6 thé gdm H truong bit,
va trudng bit thit h & H trudng bit dugc st dung dé chi bao ki,

“Ching han, k, €{1,0.5,0.25,0}. Mai truong bit gdm hai bit duoc si

dung d chi bo gi4 tri cia {1,0.5,0.25,0}. Gia sit ring H = 6, s4u trudng bit
dugc bao gdbm trong thong tin chi bio duge ky hiéu 13 truong bit #1 dén

truong bit #6. Phin mé ta duge néu dua vio bang 3.

Bang 3
Truong bit | Truong bit | Truong bit | Trudng  bit | Truong  bit | Truong  bit
#1 #2 #3 74 #5 #6
00 01 10 11 10 11
0 0,25 0,5 1 0,5 1

Truong bit #1 dén trudng bit #6 1an lugt chi bdo k=0, k=025,
ky =05, kys=1 ks=05_va k¢=1., Trong tdp vecto B, vecto tha fi—1,
vecto thir f,—1, vecto thir f3-1, vecto thi f,—1, vecto thi f5—1th, va vecto

thr fs—11a by, by, by

;> br bg. by 1an luot, trong tmg v6i trudng bit
#1, truong bit #2, truong bit #3, truong bit #4, truong bit $5, va trudng bit
#6. Chang han, dbi voi trudng bit #2 twong ung véi Py, ngudng cia
truong bit #2 1a k, =025,

Theo cach thirc nay, tdp vecto C va D; ¢ thé duoc xac dinh béng cach
str dung thong tin chi bao gdm s luong bit twong dbi nho. Trong truong
hop dic biét, it nhét hai vecto va D; tuong Ung v6i mdi vecto trong it nht
hai vecto cé thé duoc x4c dinh bang cach st dung chi mét truong bit (H=

1).
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Mot cach tiry chon, théng tin chi bdo duoc gii béi thiét bi mang co thé
gbm thong tin chi bao (dugc ky hiéu 1a thong tin chi bao #4) cia b, , va
thiét bi dau cudi c6 thé xac dinh b, duya trén thong tin chi bao #4.

Theo trién khai kha thi, thong tin chi bdo #4 gdm H bit, va bit thit h
dugc st dung dé chibéo b, .

Chrfmg han, H = 4, thong tin chi bao duoc g béi thiét bi mang gém T
bit, va T bit theo phép trong Umg mot - mot v6i T vecto trong T tp vecto
B. Chang han, T = 8, 4nh xa bit 13 00001111, thong tin chi bdo #4 gdm
bén bit trong s6 nhé nhit cia anh xa bit, va bit thit h trong bén bit trong
s6 nhé nhit chi bdo b,.

- Mot cach tuy chon, theo phuong éan thuc hién sdng ché, thong tin chi
bao c6 thé theo cach khac 13 thong tin chi béo #5. Thong tin chi bao #5 cé
thé chi béo ca tap vecto ¢ 13n Dy dén Dg.

Cu thé 13, thong tin chi béo #5 1a T trudng bit. T trudng bit theo phép
tuong tmg mot - mot véi T vecto dugc bao gém trong B, mdi trudng
trong T trudng bit gom E bit, E 16n hon hoic bang 1, va trudng bit thir t
trong T truong bit dugce st dung dé chi bao liéu vecto b, thudc tap
vecto C,trongdé 1 <t<T.

Theo cach thirc nay, 4nh xa bit ctia T bit dugc st dung dé xac dinh
vecto giéi han, va thong tin chi bao cia S tp Dy dén Ds, gbm chi S hoic
H truong bit. Theo cach nay, khi S tuong dbi nhé, sé lugng bit dugc yéu
cau dé chi bao S tap Dy dén Dg.; c6 thé duoc giam.

Theo trién khai kha thi, mdi truong bit chi béo phan tir cia Ay, va néu
tAp gdm cac phan tir 16n hon hodc bang phan t&r duoc chi bao béi nhém
bit cu thé 13 tap con chuén cia Ay, vecto duoc chi bao bdi nhom bit thude
tap vecto C.

Chéng han, E=3,T=8,vaS="7. Thong tin chi bao dugc giri bsi
thiét bi mang goém tdm truong bit (duge ky hidu 13 trudng bit #1 dén
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trueong bit #8). Trudng bit #1 dén truong bit #8 theo phép twong tmg mot
- mot véi T vecto trong tap vecto B. Cu thé 13 trudng bit #1 tuong tmg
voi by, truong bit #2 tuong mg vé1 b, ..., va trudng bit #8 tuong Ung
v6i b,. Mbi truomg bit gdm ba bit, v mdi trudng bit chi bao phan tir cia

A,o. Phin m6 ta dugc néu dua vao bang 4.

Bang 4
b, b, b, b, b, b, b, b,
Truong | Truong bit | Truong bit | Truong bit | Trudong Truong | Trudong | Trudng
bit #1 #2 #3 #4 bit #5 bit #6 bit #7 bit #8

[000] [00 1] [010] [011]|[100] |[101] |[l110] |[111]

0 Jooois  Joost  Jooosk Joidr Jo2s  Jog o1

Dua vio bang 4, mdi trudong trong trudng bit #2 dén trudng bit #8
duoc st dung dé chi bao phan tir khac 0 ciia A,. Truong bit #2 dén truong
bit #8 theo phép tuong Ung mot - mdt voi cdc vecto trong tdp C, va
trudng bit #2 dén trudng bit #8 ¢ thé duoc st dung dé chi bao D, dén
Dg.

Chéng han, truong bit #2 13 001, chi bao phan tir /0. 0156 cua A,. Tt

ca cac phén tir 16n hon 0.0156 & Agtao thanh D, tc la:

D, ={1,4/0.5,4025,70.125,/0.0625,+/0.0313]

Tuong tu, D, dén Dy c6 thé dugc x4c dinh 14n luot dira trén trudng bit
#3 dén trudng bit #8.

Trudng bit #1 bang 000, chi bao phan tir 0 ctia Ay. Tét ca cac phan tir

I6n hon 0 & A, tao thanh b, , tuong Ung v& tép

11,4/0.5,7/0.25,/0.125,/0.0625,/0.0313,+0.0156 |. Tap nay 1 A; do vay, b,
khong thudc tap vecto C.
Theo trién khai kha thi khac, E bit 1an luot duoc sir dung dé chi bao E

phﬁn tir ciia Ao. Néu céc bit cia truong bit cu thé déu béng 0 hodc déu
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bang 1, chi bdo ring vecto tuong Gmg véi trudng bit khong thudc tap
vecto C, va vecto tuong tmg véi truong bit c6 bit déu khong bang 0 hodc
1 thudc tap vecto C.

Chang han, E=8, T =8, va S = 7. Théng tin chi bio dugc gii béi
thiét bi mang gdm tdm trudng bit (dugc ky hidu 13 truong bit #1 dén
truong bit #8). Truong bit #1 dén truomg bit #8 theo phép twong Gng mot
- mdt véi T vecto trong tip vecto B. Cu thé 13 truong bit #1 tuong ung
véi b, trudng bit #'27tu0’ng ung v6ib, ... va trudng bit #8 tuong Umg véi
b,.

M?bi truong bit gdm tdm bit. Theo thi tu tir bit trong sé 16n nhét dén
bit trong s6 nho nhét, céc bit cla truong bit 14n luot chi béo phﬁn tr thi
nhit d&n phan tir thir tim cia A0. Bit bing 0 hodc 1 chi bdo rang phan tir
tuong tmg thuéc D;. Chang han, bit bing 0 chi béo ring phan tir tuong
g thuoc D;. Néu truong bit #1 bang 11000000, c6 thé x4c dinh ring

tap D, tuong mg voi truong  bit #1 bang

DO={1,«/0.5,x/0.25,\/0.125,\/0.0625,\/0.0313}. Néu truong bit #2 bing

11100000, c6 thé xac dinh ring tip D, tuong tng vdi trudng bit #2 bing

D, = {1,4/0.5,4/025,0.125,4/0.0625}. Néu truomg bit #8 bing 11111111, chi
béo rang tat ca cac phan tir & Ay c6 thé dugc st dung va sau d6 b, tuong
ung véi truong bit #8 khong thudce tap vecto C. Cac truong bit tuong tmg
riéng & véi truong bit #3 dén truong bit #7 déu khong bing 1, va D; dén
Dg c6 thé duogc x4c dinh 14an luot dua trén truong bit #3 dén truong bit #7.

Mot cach tity chon, khoang gia tri cia P, l1atip A;, thdng tin chi
bao con dugc st dung dé chi bao S tap Ey dén Eg,, Ey dén Eg, 1an luot
theo phép tuwong tmg mét - mot véi ¢, dén ez, va E; 1a tap con

chuén cta A,.

T4p ma tran tién m3 hoa thir hai vin khong gdm W= W,xW, ma théa
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min diéu kién sau trong tdp ma tran tién m3 hoa thir nhét:

vecto ¢ot thir x dugc bao gém trong X cua W, lavecto ¢;,vahé sb
nhan thir hai p,,.,, cla it nhit mét trong cic phan tir trong hang x va
hang x+M cua W, tuong tmg v61 ¢; thudc E;.

Cuthé 13, S tap Ey dén Eg; c6 thé duoc chi bao dua vao phuong phap
duge mo ta néu trén. Thiét bi dlu cudi cb thé xac dinh tip ma trin tién ma
héa thir hai dya trén tap C, cac tap Dy dén Dg4, va cac tap Ey dén Eg ,. D&
ngén gon, c4c chi tiét vé& cach thirc thong tin chi béo chi bao cac tap Eo
dén Eg, khong dugc mo ta lai & day.

Theo phuong phap theo phuong an thuc hién sang ché, viéc giéi han
tr dién mA t6t hon c6 thé dat duogc bﬁng cach giéi han ca bién do bang
rong 14n bién d6 bang géc.

Nén hiéu ring, theo phuong 4n thuc hién séng ché, Plyien €0 thé
bang 1, va phan t& W,(x,y) trong hang x va ¢t y cia W, théa min
W, (x,%)= Py 1.1 % Po s, V3 phén tir Wz(x+M ,») trong hang x+M va
cOtycua W, théoamin W,(x+M,y)= pf,y_l,x_l X Dyt

Mot cach tuy chon, theo phuong an thuc hién sang ché, thiét bi mang
c6 thé giri cac doan thong tin chi béo bing cach sir dung bao hiéu 16p cao
hon. N6i cach khéc, bao hiéu 16p cao hon c6 thé mang cac doan thong tin
chi béo.

Chéng han, bao hiéu 16p cao hon cé thé 12 bao hiu diéu khién tai
nguyén v6 tuyén (Radio Resource Control — RRC) hoic phan tir diéu
khién - didu khién truy nhap phuong tién (Media Access Control-Control
Element — MAC- CE).

Mot cach tily chon, phuong phép ¢ thé con gom:

$230. Thiét bi mang gtri CSI-RS dn thiét bi dau cubi.

S240. Thiét bi dau cudi x4c dinh ma trén kénh dya trén CSI-RS, va
x4c dinh, dua trén ma tran kénh, PMI thit nhit dugc st dung dé chi bao
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W, va PMI thir hai dugc st dung dé chibdo W,.

Thiét bi mang c6 thé x4c dinh, dua trén PMI tht nht va PMI thit hai,
ma trin tién mi héa s& duoc st dung khi thiét bi mang gui dit liéu dén
thiét bi dau cudi.

Fig.3 14 so dd khdi cia thiét bi truyén thong theo phuong 4n thuc hién
sang ché. Thiét bi truyén thong 300 dugc thé hién trén Fig.3 gbm khéi
tiép nhan 310 va khdi xu 1y 320.

Khéi tiép nhén 310 dugc tao ciu hinh dé tiép nhén thong tin chi bo.-

Khéi xir Iy 320 duoc tao cAu hinh dé xé4c dinh, dya trén thong tin chi
bao dugc tiép nhan béi khéi tiép' nhén, tép ma trin tién m3 hoa thit hai tir
t4p ma tran tién m3 hoa thi nhit c6 xép hang 13 R.

MJi ma tran tién mi héa W trong tip ma trin tién m3 héa thir nhit

thdoa man W=W;xW, W la ma tran cua N; hang va R c6t, N; 16n hon

S X 0
hodc bang R, W, théa man leL) X}’ X:[bk0 bkM_l], b, 1a

vecto Ny2x1, b, thudc tip vecto B={b,, b,, -, b}, T 1 sb luong
vecto trong B, T>M, T 13 s6 nguyén, W, 13 ma trén cta 2M hang va R
cot, phdn tr W,(xy) trong hang x va cot y cia W, théa min
WZ(x7y):p8,y—1,x—1xp(l),y—l,x—lxpg,y—l,x—l hodac W, (x,y) =p8,y—1,x—1 ng,y-l,x—l ,
phin t¢ W,(x+M,y) trong hang x+M va cot y caa W, théa min
W, (x+M,y)= Pl 1y X Pryaan X Pryan hodic Wo(x,9) = p,_q,; X
P2, 1x-1, Poyirs l2 hé s nhantha nhdt, p.,,., 12 hé s6 nhan thi hai,
P, 1.1 12 hé s6 nhan thir ba, 0 <x <M, 0 <y <R, khoang gia tri clia
Py 12 tAp Ay, z thude {0,1},1> p2,,,, >0, pl,.,, 1asb thuc, 1
> phoea 20, phoo 1asbthuc, va p2,... 13 s phitc c6 médun bang
1.

Thong tin chi bio gdm théng tin chi bao ctia S tp Dy dén Dg.1, Dy dén

Ds.; 1an luot theo phép twong Gmg mét - mot véi ¢, dén ey, trong tép
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vecto C={¢,, ¢, -, ¢z}, vecto bitky ¢, trong C thuéc B, D, 1a
tap con chuan ciia Ag, S — 1> >0, vaj 13 s6 nguyén.

Tép ma tran tién m3 hoéa thi hai 12 tdp con chuén cua tdp ma tran tién
mi héa thr nhat, vi tdp ma trdn tién mi héa thG hai khong gdm
W=W,xW, ma théa min diéu kién sau trong tdp ma tran tiéh ma hoda
thir nhét:

vecto cot thir x dugc bao gém trong X cia W, lavecto ¢;,vahé $6
nhan thi nhat p,,,., cia it nhit mot trong cac phan t&r in hang x va
hang x+M cua W, thudéc D;.

Fig.4 1a so d6 khéi ctia thiét bj truyén thong theo phuong an thyc hién
sang ché. Thiét bi truyén théng 400 duoc thé hién trén Fig.4 gdbm khéi xir
1y 410 va khdi gui 420.

Khéi xir Iy 410 duoc tao cdu hinh d& tao thong tin chi bao, trong d6
thong tin chi bao duoc sir dung béi thiét bi dau cubdi dé xac dinh tap ma
tran tién m3 héa thit hai tir tip ma tran tién ma hoa thi nhat c6 xép hang
AR, |

Khéi g1 420 duogc tao cAu hinh dé gui thong tin chi bao duoc tao béi
khéi xtr 1y 410.

Mbi ma tran tién m3 héa W trong tip ma trin tién m3 héa thi nhét

théa man W=W,xW, W la ma trin cia N; hang va R cot, N; 16n hon

. X 0 ,
hodc bang R, W, thdéa min Wl=[0 X}’ X=[bk0 bkM_l], b, 1a
vecto Ny/2x1, b, thudc tip vecto B={b,, b, ---, b, }, T1a sb luong

vecto trong B, T > M, T 1a s6 nguyén, W, 13 ma tran ciua 2M hang va R
cot, phan t& W,(xy) trong hang x va cft y cua W, thoa man
WZ(xiy):pg,y—l,x—lXp(l),y-l,x—lxpg,y—l,x—l hodc W, (x,y) :pg.y—l,x—l Xp(Z),y—l,x—l s
phan t& W,(x+M,y) trong hiang x+M va cft y cia W, théa min

0 1 2 o 0
W, (x +M>J’) = Py X Pryt1x1 X Pryax1 hodc W, (x' Y) = Piy-1x-1 X
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Py 1x-1, Pry1.s 12 hé s6nhan th nhit, pl,,,, 12 hé s6 nhan th hai,
P, 1.s 12 hé s6 nhan thi ba, 0 <x <M, 0 <y <R, khoang gi4 tri cua
Peyaxa 12 t8p Ao, z thude {0,1}, 1> P00 >0, p,.. 1asd thuc, 1
> Piyaes >0, Phyy.q lasdthuc, va pl,,. 136 phitc c6 mbdun bing
1.

Thong tin chi bao gdm théng tin chi bao cua S tip Dy dén Dy, Dy dén
Ds.; 14n luot theo phép tuong tmg modt - mot véi ¢, dén e, trong tdp -
vecto C={c,, ¢, -, ¢5,},vectobatky ¢, trong C thudcB, D, Ia
tap con chudn ctia A, S — 1 >j >0, vaj 13 s6 nguyén.

Tap ma tran tién ma hoéa thit hai 13 tap con chuan cia tdp ma trdn tién
mi hoa thir nhit, va tdp ma tran tién mi hoéa tht hai khong gém

W =W, xW, thda min diéu kién sau trong tdp ma trin tién ma héa thi
nhét:

vecto ¢t thir x dugc bac gém trong X cia W, 1a vecto ¢,, va hé sd
nhan thtr nhat p),,,; cua it nhdt mét trong cac phan tir trong hang x va
hang x+M ctia W, thuéc D, .

Moét cach tuy chon, theo phuong an thuc hién, thdng tin chi bao cia S
tap Dy dén Ds.; gdbm S trudng bit, S trudng bit theo phép twong ung mot -
mdt v&i Dy dén Dg.;, mbi truong bit gdm it nhit mét bit, trudng bit tuong
tmg v6i D, chi bdo phan tir gj clia A, va phan tir bit ky caa D; 1én
hon g;.

Mot cach tuy chon, theo phuong an thuc hién, vecto bét ky ¢; cua
C vaphantibitky ;0 cia D; théa min diéu kién sau:

’Dj(v)x(bfh)”xcjj;kh

trong d6 b, lavectociaB, k, >0, ky 1a s6 thue, H>h>1,T-1>

f, >0, H> 1, va H 13 s6 nguyén.

Mot cach tiy chon, theo phuong 4n thuc hién, C gbm it nhit M
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vecto tryc giao lan nhau, va M vecto truc giao 1an nhau bat ky ¢;, ¢,
-+, ¢, va cac phan tod D;(v), D;,(»), -+, D, (vy4) thoa man
diéu kién sau:

lZ

'Djo(vo)x(bfh)y xe; 2+~D]-I(v1)><(bfh)H ><cjl‘2 +---,+ID]~M_1(vM_l)x(bfh)Hxch_1

|Dfo ("0)!2 * ‘Djl o )[2 toet ‘DjM—l Vh )|2

>k,

trong 46 D, (), D;(), -+, D, (v.) 1a cac phan tir clia céc thp
D, D; - D, lanluet, b, lavectociaB,k,>0, k14 sd thuc, H
>h>1,T—1>£>0H>1, vaH la sd nguyén.

Mot cach tuy chon, theo phuong an thuc hién, thong tin chi bao cia S
tap Do dén Dg.; gdbm H truong bit, v an trudng bit thir h duoc sir dung dé
chi bao k.

Mot cach tuy chon, theo phuong an thuc hién, thdng tin chi bdo con
gdm thong tin chi bao ciia tip vecto C, thong tin chi bao cia tép vecto
C 1a T bit, T bit theo phép tuong tmg mdét - mét voi T vecto dugc bao
gbm trong B, v bit thi t trong T bit dugc sir dung dé chi béo liéu vecto
b, , thudc tdp vecto C,trongddé 1 <t<T.

Mot cach tuy chon, theo phuong an thuc hién, thong tin chi bao cia S
tap Dy dén Ds.; con dugce s dung dé chi bao tdp vecto C, thong tin chi
béo cta S tdp Dy dén Dg; 1a T trudng bit, T trudng bit theo phép tuong
ung mdt - mot véi T vecto duge bao gém trong B, mbi trudng trong T
treong bit gdm E bit, E 16n hon hoic bang 1, va trudng bit thr t in T
truong bit duoc st dung dé chi bao liéu vecto b, thudc tip vecto C,
trong d6 1 <t<T.

Mot cach tuy chon, theo phuong an thuc hién, khoang gid tri cua
Pryres 121D Ay

thong tin chi bao con gdm thong tin chi béo cua S tip E, dén Es 1, Eo
dén Eg; 14n luot theo phép tuong tmg mdt - mét véi ¢, dén ¢, trong

tap vecto C={e,, ¢, -+, ¢ },vd E; 1atdp con chuan cia A;; va
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t4p ma tran tién m3 héa thi hai vin khong gdm W=W,xW, ma thoéa
min diéu kién sau trong tap ma tran tién m3 hoa thi nhét:

vecto cot thir x dugc bao gdm trong X cia W, lavecto ¢,, vahé sb
nhan thit hai p},,., cla it nhat mét trong cic phan tir trong hing x va
hang x+M ctia W, tuong ing véi ¢; thudc E;.

Theo phuong 4n thuc hién tiy chon, khéi tiép nhan 310 c6 thé 14 bd
thu phét 540, khéi xtr 1y 320 c6 thé 13 bd xir 1y 520, va thiét bi truyén
thong c6 thé con gdbm giao dién /O (input/output — vao/ra) 530 va bd nhé
510, cy thé nhu duoc thé hién trén Fig.5.

Fig.5 1a so db khéi cta thiét bi diu cudi theo phwong 4n thuc hién
khac cta sang ché. Thiét bi dau cudi c6 thé thuc hién tit ca cac phuong
phép theo cac phuong an thuc hién néu trén; do vay, dbi véi cac chi tiét
cu thé, tham khao céc phén mo ta theo cac phuong an thuc hién néu trén.
Céc chi tiét khong duoc mb ta lai & day dé tranh 13p lai. Thiét bi dAu cubi
500 dugc thé hién trén Fig.5 c6 thé gdm: bd nhé 510, bd xt Iy 520, giao
dién I/O 530, va b thu phat 540. B6 nhé 510, bo xtr 1y 520, giao dién I/O
530, va bo thu phat 540 duge két ndi v6i nhau bang cach st dung dudng
ndi néi bd. B6 nhé 510 duoc tao cAu hinh dé luu trix 1énh. BS xi Iy 520
dugc tao cau hinh d thyc thi 1énh dugc luu trix trong bs nhé 510, dé diéu
khién giao dién I/O 530 dé nhéan dit liéu va thong tin dugc dua vao, va
xuét ra dit liéu ching han két qua thao tac, va dé diéu khién bo thu phat
540 dé gti tin hiéu.

B6 thu phat 540 duoc tao cAu hinh dé tiép nhan thong tin chi béo.

B6 x1r 1y 520 duoc tao cAu hinh dé x4c dinh, dua trén thong tin chi bao
duoc tiép nhén boi b thu phat 540, tdp ma tran tién m3 héa thit hai tir tap
ma trdn tién m3 héa tht nht c¢6 xép hang 1a R.

MJdi ma tran tién m3 hoéa W trong tdp ma trin tién m3 héa tht nhét

théa man W=W,xW, W la ma trén cua N; hang va R cot, N; 16n hon
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. X 0
hoic bdng R, W, thoa min Wl{o X} X=[b, - b, ] b 1a
vecto Ny2x1, b, thudc tdp vecto B={b,, b, -, b, } TIa sb lugng

vecto trong B, T>M, T 1a s6 nguyén, W, 1a ma trdn ciia 2M hang va R
cot, phﬁn ‘tfr W,(x,y) trong hang x va cot y cua W, théa min
WZ(x’y):p(()),y—l,x—l X Doyt ng,y—l,x—l hoéc W, (x,y) = p8,y—1,x—-1 X
P3,-1x-1, phan tr W,(x+M,y) trong hang x+M va cot y cia W, théa
mén W, (x+M,9)= Py X Pryos et X Pyt e hoic
W, (%, %) = p9y_1x1 X P3y_1x-15> Poyien 12 hé sb nhin tha nhét,
Pryi.a 12 hé s6 nhan thi hai, p2,.,, 13 hé sb nhan thi ba, 0 <x <M, 0
<y <R, khoang gid tri ctia p., ., latip Ao, z thudc {0,1}, 1> P’ ...
>0, pl, . lasbthuc, 1> Dryisa >0, Pio 1286 thue, va 2
13 56 phirc 6 médun bang 1.

Théng tin chi bio gdm thong tin chi bdo cua S tp Dy dén Ds.;, Dy dén
Ds.; 14n luot theo phép tuong mg mot - mot véi ¢, dén c s trong tép
vecto C={c,, ¢, -, ¢s }, vectobatky ¢; trong C thudc B, D, Ia
tap con chuan cia Ay, S—1>j>0, vaj1a sb nguyeén.

Téap ma trin tién ma héa thi hai 12 tap con chuén cua t4p ma tran tién
mi héa thr nhit, vi tidp ma tr4n tién mi héa thit hai khong gdm
W=W,xW, théa min diéu kién sau trong tdp ma tran tién m3 héa tha
nhét:

vecto ¢t thir x duoc bao gém trong X cia W, lavecto ¢, vahé sb
nhan thr nhat p),,., cua it nhit mot trong cac phan tir trong hang x va
hang x+M cia W, thuc D, . |

Nén hiéu rang, theo phuong 4n thuc hién sang ché, bo xir 1y 520 c6 thé
st dung CPU da ning (Central processing unit - Khéi xir 1y trung tam),

b6 vi xur 1y, ASIC (Application-Specific Integrated Circuit — mach tich
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hop tng dung cu thé), hodc mét hodc nhiéu mach tich hop dé thuc thi
chuong trinh lién quan dé trién khai cic giai phap k¥ thuét theo phuong
an thyuc hién sang ché.

Nén hiéu thém ring bé thu phat 540 ciing dwoc goi 12 giao dién truyén
théng, va sir dung thiét bi bd thu phat, chdng han nhung khong giéi han &
b6 thu phat, dé trién khai truyén théng gitra thiét bi ddu cudi 500 va thiét
bi khac hodc mang truyén thong.

Bo nhé 510 c6 thé gdm bd nhé chi doc (read-only memory — ROM)
va bd nhé truy xuadt ngdu nhién (random access memory — RAM), va
cung cép bo xir Iy 520 dit liéu va 1énh. Mot phan bd xtt 1y 520 ¢6 thé con
gdom RAM bat bién. Ching han, bd xir Iy 520 c6 thé con luu trit thong tin
loai thiét bi.

Trong qué trinh trién khai, céc budc & cic phuong phép néu trén cb
thé duoc hoan thanh nhd mach 16gic tich hop ciia phin cling trong bd xi
1y 520 hodc nh& 1énh & dang phan mém. Cac phuong phép x4c dinh tap
ma trin tién m3 hoa dugc boc 16 theo céc phuong an thyc hién sang ché
c6 thé duoc trién khai truc tiép nhu khi duogc thuc thi béi bo xtr 1y phén
ctng, hodc duogc thuc thi béi t6 hop cia phin cimg cia bd xir Iy va
modun phén mém. Mddun phén mém c6 thé duge dit trong vat luu trir
theo giai phap ky thuat di biét, ching han RAM, bd nhd nhanh, ROM,
ROM 14p trinh dugc hoac bg nhd 1dp trinh duge xdéa dugc béng dién,
hodc thanh ghi. Vat luu trt dugce dat trong bd nhd 510. Bo xir 1y 520 doc
théng ti trong bo nhé 510, ¢ hoan thanh cic budc cia cac phuong phap
cung v&i phan cting ctia bd xtr 1y 520. Céc chi tiét khong duge md ta lai &
day dé tranh lap lai.

Nén hiéu réng, theo phuong an thyc hién sang ché, bo xir Iy cé thé 13
CPU, hoic bd xir Iy ¢6 thé 12 bd xir 1y da ning khac, bd xit 1y tin hiéu sb
(Digital Signal Processor - DSP), ASIC, mang cbng 1ap trinh duoc dang
truong (field programmable gate array — FPGA) hozc thiét bi 16gic lap
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trinh duoc khac, céng ro1 rac hodc thiét bi 16gic tranzito, linh kién phén
cung roi rac, hodc tuong tu. Bo xtr Iy da nang cé thé 12 bo vi xtt 1y, hoic
bo xtr 1y ¢6 thé 12 b xit 1y truyén théng bét ky hodc tuong tu.

Theo phuong 4n thuc hién tiry chon, khéi giri 420 c¢6 thé 13 bo thu phat
640, khdi xtr 1y 410 c6 thé 13 bd xir 1y 620, va thiét b truyén thong c6 thé
con gdm giao dién I/O 630 va b nhé 610, cu thé nhu duge thd hién trén
Fig.6.

Fig.6 12 so d6 khoi cua thiét bi mang theo phuong 4n thuc hién khac
ctia sang ché. Thiét bi mang c6 thé thuc hién tt ca cac phuong phép theo
cac phuong an thuc hién néu trén; do vay, dbi véi chi tiét cu thé, tham
khéo c4c phan mé ta theo cac phuong 4n thuc hién néu trén. Cac chi tiét
khéng dugc md ta lai & day dé tranh 13p lai. Thiét bi mang 600 duoc thé
hién trén Fig.6 c6 thé gdbm: bd nhé 610, bd xir 1y 620, giao dién I/O 630,
va bo thu phat 640. B6 nhd 610, bd xir Iy 620, giao dién /O 630, va bd
thu phat 640 dugc két ndi véi nhau bang cch sir dung dudng ndi ndi bd.
B6 nhé 610 dugce tao cdu hinh dé luu trit 1énh. B xir Iy 620 duoc tao chu
hinh d& thyc thi lénh duoc luu trit trong bd nhé 610, dé didu khidn giao
dién /O 630 dé nhan di liéu va thong tin duge dua vao, va xuit ra dit
lidu ching han két qua hoat dong, va dé diéu khién b6 thu phét 640 dé gui
tin hiéu.

Bo xur ly 620 dugc tao cAu hinh dé tao thong tin chi béo, trong d6
thong tin chi bao duoc str dung béi thiét bi dau cudi dé xac dinh tdp ma
trin tién ma hoa thir hai tir tAp ma trin tién ma héa tha nhat c6 xép hang
laR.

B thu phat 640 duoc tao céu hinh dé g thong tin chi bao dugc tao
bdi bo xur ly.

M&bi ma tran tién mi héa W trong tdp ma tran tién ma héa thi nhét

théa m3n W=W,xW, , W 1a ma trn cua N; hang va R ¢6t, N; 16n hon
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. X 0
hoéc béng R) Wl théa man “]1 = i: 0 X} 9 X= [bko o bkM—1 ] D bki lé'
vecto Ny2x1, b, thudc tip vecto B={b,, b,, -, b, }, T1a sb luong

vecto trong B, T > M, T 13 s6 nguyén, W, 13 ma trin cia 2M hang va R
cot, phin tr W,(x,y) trong hing x vd cot y cia W, thoa min
W, (x,y)= p(()),y—l,x—l X p(l),y—l,x—l X pé,y—l,x—l hodc W, (x,y) = pg,y—1,x—1 X
pg,y_l,x_l, phén tr W,(x+M,y) trong hang x+M va cot y cia W, thoda
min W, (x+ M, )= Ply1 X Plyoten X Plyetea hozc
W,(2,9) = DYy _1x-1 X PPy 1x1> Pryies 12 hé sb nhan thi nhi,
P . 13 hé sb nhan tha hai, p., ... 12 hé sénhanthirba, 0<x<M, 0
<y <R, khoang gi4 tri cia p,... 1atdp Ao, z thudc {0,1}, 1> p° ...
>0, P’ lasdthuc, 1> p,opy >0, ploo,, laséthue, va P2,
13 s6 phtrc c6 mbdun bing 1.

Thong tin chi bao gdm théng tin chi béo cta S tip Dy dén Dg.;, Do dén
Ds.; 1an lugt theo phép tuong Gmg mét - mot véi ¢, dén ¢, trong tp
vecto C={c,, ¢, -, ¢z,}, vecto bat ky ¢, trong C thuéc B, D; 13
tap con chudn ctia Ag, S — 1> >0, va j 14 sd nguyén.

Tap ma tran tién m3 hoa thi hai 13 tap con chuén cta tdp ma tran tién |
mi héa tht nhdt, va tip ma trin tidn m3 héa thk hai khong gdm
W=W,xW, thda min diéu kién sau trong tdp ma tran tién ma héa thi
nhét:

vecto ¢cot thir x dugc bao gém trong X cuia W, lavecto ¢;,vahé s6
nhan tht nhdt pY,,., cia it nhit mot trong cac phan tir trong hang x va
hang x+M cia W, thuc D;.

Nén hiéu ring, theo phuong 4n thuc hién sang ché, bd xir Iy 620 c6 thé
la CPU da nang, b vi xur ly, ASIC, hodac mot hodc nhiéu mach tich hop
dé 'thuc thi chuong trinh lién quan dé trién khai cac giai phap k¥ thuét
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theo phurong 4n thyc hién séang ché.

Nén hiéu rang b thu phat 640 con duoc goi 13 giao dién truyén thong,
va st dung thiét bj bo thu phat, ching han nhung khéng bi gi6i han & bd
thu phét, dé trién khai truyén théng gitta thiét bi dau cudi 600 va thiét bi
khac hoic mang truyén thong.

B6 nh6 610 c6 thé gom ROM va RAM, va cp bd xtr 1y 620 bing dit
liéu va 1énh. Mot phin bd xir Iy 620 c6 thé con gdbm RAM bit bién.
Chang han, bd xtt 1§ 620 c6 thé con luu trir thong tin loai thiét bi.

Trong qua tﬁnh trién khai, cac buédc & cac phuong phép néu trén cd
thé dugc hoan thanh boi mach 16gic tich hop ciia phan clng trong bd xir
1y 620 hoic bdi 1énh & dang phan mém. Cac phuong phép xac dinh tap
ma tran tién m3 hda duoc boc 16 theo céac phuong an thuc hién sang ché
c6 thé duoc trién khai truc tiép nhu dugc thuc thi béi bd xir Iy phan ctng,
hoic dugc thuc thi béi tb hop clia phan cling ctia bd xir 1y va modun phan
mém. Médun phan mém cé thé duoc dit trong vét luu trit theo giai phap
k¥ thuat di biét, ching han RAM, b nhé nhanh, ROM, ROM l4p trinh
dugc hodc bd nhé lap vtrinh dugc x6a duoc bang dién, hoic thanh ghi. Vit
luu trir duogc dit trong bo nhd 610. Bo xtt 1y 620 doc thong tin trong bd
nhé 610, dé hoan thanh céc budc cia cac phwong phap cing vé6i phin
cting cta bd xir Iy 620. Cac chi tiét khong dugce mé ta lai & day dé tranh
13p lai.

Nén hiéu ring, theo phuong an thuc hién sang ché, bd xir 1y ¢6 thé 1a
CPU, hodc bd xu ly c6 thé 12 bo x1r Iy da nang khac, DSP, ASIC, FPGA
hodc thiét bi l6gic 14p trinh dugc khac, céng ro1 rac hodc thiét bi logic
tranzito, linh kién phén cung roi rac, hodc tuong tu. Bo xt ly da nang cé
thé 13 bd vi xir 1y, hodic bd xir Iy cb thé 13 bd xr Iy truyén théng bat ky
hodc tuong tu.

Nguoi ¢6 kién thirc trung binh trong linh vuc c¢6 thé hiéu ring, cing

v6i cac vi du duge mo ta theo cac phuong an thuc hién sang che, cac khoi
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va cac budc thuat toan cb thé duoc trién khai béi phén cimg dién tir hoic
t6 hop cia phin mém may tinh va phan cimg dién tir. Liéu cac chirc nang
c6 duge thuc hién béi phan cimg hodc phdn mém tiy thudc vao cac ung
dung cu thé va céc didu kién rang budc thiét ké cua cac giai phéap k¥ thuét.
Chuyén gia trong linh virc c6 thé sir dung céc phuong phép khic nhau dé
trién khai cac chirc ning dugc md ta cho mdi tmg dung cu thé, nhung
khéng nén dugc xem 13 viéc trién khai vugt qua pham vi cua sang ché.

Chuyén gia trong linh vuc c6 thé hiéu 16 ring, dé mé ta ngin gon va
thuén tién, d6i véi qua trinh 1ém viéc chi tiét ciia mdi hé théng néu trén,
thiét bi, hodc khéi, c6 thé tham khao qu4 trinh tuong Ung & phuong phap
néu trén theo cdc phuong 4n thuc hién, va cac chi tiét khong duoc mo ta
lai & day.

Theo mét sb phuong 4an thuc hién sang ché, nén hiéu rang cac hé
thong, thiét bi, va phuong phap dugc boc 16 ¢6 thé duoc trién khai theo
c4c cach thiic khac. Ching han, thiét bi duoc mé ta theo cac phuong an
thuc hién chi 1a cac vi du. Chéng han, viéc phan chia khéi chi 1a phan
chia chirc ning ldgic va cé thé 12 phan chia khac khi trién khai thuc.
Chrfmg han, cac khéi hodc cac thanh phén c6 thé duge két hop hoac tich
hop vao hé théng khac, hodc mét sb dau hiéu c6 thé bj bo qua hodc khong
dugc thuc hién. Ngoai ra, cac ghép ndi 13n nhau dugc hién thi hodc dé
cap hodc cac ghép nbi truc tiép hoic cac két ndi truyén thong c6 thé dugc
trién khai bang cach st dung mét sb giao dién. Cac ghép nbi gian tiép
hodc cac két néi truyén thong gitra cac thiét bi hodc cac khdi 6 thé duoc
trién khai & céc dang dién tr, co khi hodc cac dang khac.

Céc khdi duoc md ta dudi dang céc phin riéng 1& c6 thé hoic khong
thé tach riéng vé mit vat ly, va cac phén duoc hién thi dudi dang cac khdi
c6 thé hozc khong thé 1a cac khdi vat 1y, c6 thé duoc dat & mdt vi tri, hoic
c6 thé duogc phén tan trén cac _khéi mang. Mot s6 hodc tt ca cac khdi cb

thé dugc lya chon theo cac yéu cau thuc dé dat dugce cac muc tiéu cia cac
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giai phap theo cac phuong an thuc hién.

Ngoai ra, cac khéi chiic ning theo cic phuong 4n thuc hién sing ché
c6 thé dugc tich hop vao mot khéi xtr 1y, hodc mdi khéi trong cac khdi c6
thé tdn tai doc lap vé& mat vat 1y, hodc hai hodc nhiéu khdi duge tich hop
vao mot khdi. |

Khi c4c chirc ning dugc trién khai duéi dang khdi chirc ning phan
mém va duge ban hodc st dung 13m san phim doc 14p, cc chirc ning cb
thé dugc huu trix trong vat luu trit may tinh doc dugc. Dua trén hiéu biét
nay, cac giai phap k¥ thuét cia sang ché chﬁ yéu, hoic mot phin déng
g0p vAo giai phép k¥ thuat di biét, hosic mot s giai phap k¥ thuat c6 thé
duoc trién khai & dang san phadm phan mém. San phim phan mém duoc
luu trit & vat luu tri¥, va gdm vai 1énh dé ra 1énh thiét bi may tinh (c6 thé
12 may tinh cd nhan, may chu, hoac thiét bi mang) dé thuc hién tit ca
hodc mét s6 budc clia cac phuong phap duge mo ta theo cac phuong 4n
thuc hién sang ché. VAt luu trit néu trén gém: vat bat ky cé thé Iuu trit ma
chuong trinh, ching han 6 nhé nhanh USB, dia cing thio dugc, ROM,
RAM, dia ttr, dia quang, hodc tuong tu.

Céc phin mb ta néu trén chi 12 cac trién khai cu thé cla séng ché, ma
khéng dugc nham gi6i han pham vi bao hd cia séng ché. Bién thé bat ky
hoc thay thé d& duoc chuyén gia trong linh vuc doén ra trong pham vi k§
thuat dugc boc 16 theo sang ché s& ndm trong pham vi bao ho ctia sang
ché. Do vay, pham vi bao hd ciia sang ché s& phu thudc vao pham vi bao

hd cia cac diém yéu cau bao ho.
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YEU CAU BAO HO

1. Phuong phép truyén thong xac dinh tip ma tran tién mi héa bao gdbm
cac budc:

tiép nhan, béi thiét bi diu cudi, thong tin chi bao; va

xé4c dinh, boi thiét bi dau cudi dua trén thong tin chi bvéo, tdp ma trén
tién m3 héa thit hai tir tdp ma trén tién ma héa thir nhat c6 xép hang 13 R,
trong do

mdi ma trdn tién ma héa W trong tdp ma trén tién m3 héa th nhat

théa man W=W,xW, W la ma trdn cua N; hang va R cét, N; 16n hon

hoic bing R, W, thoa mén W, =B{ ;)J X=[, - b, ] b, 13
vecto Ny2x1, b, thudc tip vecto B={b,, b, ---, b, }, T1asb luong
vecto trong B, T > M, T 13 sd nguyén, W, 13 ma trn cia 2M hang va R
cot, phin tr W,(x,») trong hang x va co6t y cia W, théa min
WZ(x>y):pg,y—1,x—lXp(l),y—l,x—lxpg,y—l,x—l hoac W, (x,y) :pg,y—1,x—1 x'ptz),y—l,x—l ,
phin t¢ W,(x+M,y) trong hang x+M va c6t y cia W, théa mén
W, (x+M, )= Dl\ 1y X Piyrss X Py hoBc Wh(x,9) = p, 1,1 X
D3y _1x-1, Poyies 1218 sbnhanthe nhdt, pl,,,, 12hé sb nhan th hai,
P20 12 hé sb nhan thir ba, 0 < x < M, 0 <y <R, khoang gia tri cla
PYyaes 12t8p Ay, z thude {0,1}, 1> pl, .y >0, p0, ., 1256 thuc, 1
> ploasa 20, pho. lasbthuc, va p2,... 13 sd phirc c6 mbdun bing
1;
vecto bat ky ¢; trong C thudc B, D, 1a tip con chuén ctia Ao, S
—1>j>0,vajlasénguyén; va
tap ma tran tién m3 héa th hai 13 tap con chuén cta tap ma tran tién
mi héa thir nhat, va tdp ma tran tién mi héa tha hai khong bao gdém
W=W,xW, ma théa min diéu kién sau trong tap ma tran tién m3 hoéa

thir nhat:
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vecto cOt thir x dugc bao gém trong X cua W, la vecto ¢;, va hé
s6 nhan thir nhat pf,y_l,x_1 cua it nhét mot trong cac phﬁn tr trong hang x

va hang x+M cia W, thuéc D;.

2. Phuong phép theo diém 1, trong d6 théng tin chi bdo cua S tip Dy dén
Ds ; bao gdm S trudng bit, S truong bit theo phép tuong img mot - mot
v6i Dy dén Ds 1, mdi trudng bit bao gdm it nhat mét bit, truong bit tuong
tmg v6i s chi béo phdn tir g clia Ao, va phdn tir bét ky caa D 16n

hon gj.

3. Phuong phép theo diém 1, trong d6 vecto batky €/ cta C va phén tir
A1y D.(v) .- D, ) N gA 1 ia .
batky “/'’ cta ~/ thdéa méan diéu kién sau:
|Dj(v)><(bfh)H ><Cj1>k;,

trong d6 P4 14 vecto ciia B, ky > 0, ky 12 86 thire, H>h> 1, T— 1> f, >

0, H> 1, va H 1 s nguyén.

4. Phuong phép theo diém 1, trong d6 C bao gdm it nhit M vecto truc

giao lan nhau, va M vecto tryc giao 1an nhau bat ky s, i, .. Sia

va cac phan tu D;, () , D; () , e, D, 1) thoa man diéu kién sau:
2 2
‘ +...,+DjM_l(vM_1)x(bfh)H xch_l'

>k,

2+|Dj1(v1)><<bfh)H><cjI

D, o) [0, 00+ 4D, Oae)f

’Djo(vo)x(bfh)ﬂ><cj0

trong d6 Da00) D00 . Du 0ua) 1An luot 13 chc phin tir cia

cac tap Dj, , Dj s ey D , b/ 13 vecto cia B, ki, > 0, ky, 1a s0 thue, H

>h>1,T-1>£>0 H>1, vd H1a sb nguyén.
5. Phuong phép theo diém 4, trong d6 thong tin chi béo ciia S tap D, dén
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Dg.; bao gém H truong bit, va truong bit thir h dugc sir dung dé chi bao
ky.

6. Thiét bi dau cudi bao gom:

bd thu phat, dugc tao cAu hinh dé tiép nhén thong tin chi bdo cta ta
S tap Dy dén Dg, 14n lugt twong Ung mot — mot voi ¢, dén ¢, trong
tdp vecto C={¢;, ¢, -, ez } tirthiét bi mang; va

bo xir 1y, duoc tao cdu hinh dé x4c dinh tAp ma trin tién m3 hoa thi
hai tir tAp ma trén tién ma héa thir nhit c6 xép hang 13 R dua trén thong
tin chi bao, trong do:

mdi ma trin tién ma héa W trong tp ma trin tién m3 héa thit nhat

théa man W=W,xW, W la ma trdn cda N, hang va R c6t, N; 16n hon

. X 0
hOéC béng R) Wl théa man W:|:0 Xj|a Xz[bko bkM—1]> bki lé

vecto Ny2x1, b, thudc tip vecto B=1{b,, b,, -, b, } T1a sb luong
vecto trong B, T > M, T 12 s6 nguyén, W, 13 ma tran cia 2M hang va R
cot, phin t& W,(x,y) trong hang x va cot y cia W, thda min
Wz(xay):pg,y—l,x—x Xp(l),y—l,x—l Xpé,y—l,x—l hodc W, (x,y) = pg,y—l,x-—l X
P3,_1x-1, phan tr W,(x+M,y) trong hang x+M va cbt y cia W, théa
man Wo(x+M,y)= P,y X Dryod X Pryeton hodc
W, (x,9) = 09y 121 X D3y 1415, Poyixq 12 hé sb nhén thir nhét,
Prya1.q 12 hé s6 nhan thi hai, p2,.,, 12 hé sé nhan thi ba, 0 <x <M, 0
<y <R, khoang gia tri cia p_,,.. 1atap Ao, z thudc {0,1},1> »° ..,
>0, prye lasdthue, 1> Pl >0, phyy., 12sb thue, va pl.,
13 s6 phirc 6 modun bang 1;

vecto bat ky ¢, trong C thuéc B, D; 13 tip con chuén cia Ao, S

—1>j>0,vajlasonguyén; va
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tap ma tran tién m3 héa thit hai 13 tdp con chuin coa tap ma tran tién
m3 héa thir nhét, va tdp ma trdn tién m3 hoa tht hai khong bao gdm
W =W,xW, théa min diéu kién sau in tdp ma tran tién m3 hoa the nhat:

vecto ¢t thir x duogc bao g@)m trong X cuia W, la vecto ¢;, va hé
s6 nhan thir nhdt p°, ., cua it nhat mot trong cAc phan tir trong hang x

va hang x+M cua W, thuéc D, .

7. Thiét bi dau cubi theo diém 6, trong do6 thong tin chi bao cta S tip D,
dén Dg; bao gdm S truong bit, S truong bit theo phép tuong tng mot -
mét véi Dy dén Dg ;, mdi truong bit bao gém it nhat mot bif, truong bit
tuong tmg voi D, chi bao phan tir gj cua Ay, va phan tt bat ky cua D,

8. Thiét bi d4u cudi theo diém 6, trong d6 vecto batky €/ cua C va phan
a1 A ~ D (v) ” D. 9 ~ e A [N .
tebatky “/% cia 7 thoa man diéu kién sau:
;Dj(v)x(bfh)ﬂ xcj‘>kh

trong d6 Ps 14 vecto ctia B, ky > 0, ky 13 6 thie, H>h>1, T— 1 > £, >

0, H> 1, va H 13 s6 nguyén.

9. Thiét bi d4u cubi theo diém 6, trong @& C bao gdm it nhit M vecto

truc giao 14n nhau, vd M vecto truc giao 14n nhau bat ky i, i, ...,
“u:+ va cac phin tir D, (vo), D;(m) e, D “ut) thoa man didu

kién sau:

2 2 2
+’Dj1(v1)><(bfh)H xcjl‘ +---,+’DjM-1(vM_1)x(bfh)H xch_l‘

D), (v0)|2 +p, (vl)\2 . (vM_l)\2

’Djo(vo)x(bfh)H xe;

>k,

trong do D, (vo), D, (Vl), el D Ou) 13n lugt 13 cac phan tir cla
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cac tap D, , D s ey D , b/ 13 vecto ciia B, k, > 0, ky, 14 s6 thuc, H

>h>1,T-1>£>0,H>1, va H1a sé nguyén.

10. Thiét bi dau cudi theo diém 9, trong d6 thong tin chi béo cia S tap D,
dén Ds.; bao gdm H trudng bit, va trudng bit thi h duoc st dung dé chi
bao kh.

11. Thiét bi truyén thong bao gdm:

giao dién dau vao, duge tao ciu hinh dé tiép nhén thong tin chi bao
ctia ta S tap Dy dén Dg 14n luot trong Gng mot — mot véi ¢, dén ¢,
trong tap vecto C={¢,, ¢, -, ¢5,} tirthiét bj mang; va

mach xur 1y, dugc tao c4u hinh dé x4c dinh tdp ma tran tién ma hoa
thi hai tir tdp ma tran tién m3 hoa thir nht c6 xép hang 12 R dua trén
thong tin chi béo, trong d6

mdi ma tran tién ma héa W trong tip ma tran tién mi hda thir nhat

thda mdan W=W,xW, W la ma trdn cua N, hang va R ¢6t, N; 1é6n hon

. X 0
hoéc bé'ng R) Wl théa mé.n “]1 =|:0 X:| 9 X= [bko bkM—l], bki lé'

vecto Ny/2x1, b, thudc tip vecto B={b,, b, ---, b, } T1a sb luong
vecto trong B, T>M, T 14 s6 nguyén, W, 12 ma trdn cia 2M hang va R
cot, phan t& W,(x,y) trong hiang x va cot y cia W, théa mén
W, (x,y)= p(()),y-l,x—l X p(l),y—l,x—l X pé,y—l,x—l hodc W, (x,y) = pg,y-—l,x—l X
pc2>,y—1,x—1, phén tr W,(x+M,y) trong hang x+M va cot y cuia W, thoa
man W,(x+M,y)= P1O,y-1,x-1 X pll,y—l,x—l X plz, ylal hodc
W,(,9) = 09y 121 X P2y 1xo1, Plyien 12 hé sb nhan tht nhét,
Phya.a 12 hé s6 nhan thi hai, p,.,, 13 hé sé nhan thiba, 0 <x <M, 0

<y <R, khoang gia tri cia p,.,, 1atip Ao, z thudc {0,1},1> p° ...
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>0, p° . lasbthuc, 1> Py >0, Pl 13s6thuc, va Pl
14 s6 phirc ¢6 médun bang 1;

vecto bat ky ¢; trong C thudoc B, D; latdp con chudn cia Ay, S
—1>j>0, vajlasdnguyén; va

tdp ma tran tién ma héa thir hai 13 tip con chudn cta tip ma tran tién
m3 héa thir nhét, va tdp ma trén tién m3 héa thir hai khong bao gdm
W=W,xW, théa mén diéu kién sau trong tip ma tran tién m3 hoéa thi
nhét:

vecto cot thir x dugce bao g@)m trong X cia W, la vecto ¢;, va hé
s6 nhan ther nhit p,., cua it nhat mot trong cac phan tir trong hang x

va hang x+M cia W, thudc D;.

12. Thiét bi theo diém 11, trong d6 théng tin chi bao cia S tap Dy dén
Ds.; bao gdm S trudng bit, S trudng bit theo phép twong tmg véi Dy dén
Ds.;, mdi trudng bit bao gdém it nhat mét bit, truong bit twong tng véi

D, chi b4o phin tir gj cua Ay, va phan tir bit ky cia D, 16n hon g;.

13. Thiét bi theo didm 11, trong d6 vecto bit ky ¢, ctia C va phdn t
bét ky D;0cia D; théa man diéu kién sau:

D, f e |,

trong d6 b, 1a vecto ciaB, k, >0, ky 12 86 thue, H>h>1,T—1>

f,>0, H>1, va H 13 s6 nguyén.

14. Thiét bi theo diém 11, trong d6 C bao gdm it nhit M vecto truc giao
14n nhau, va M vecto truc giao 14n nhau bét ky ¢, €, -, Cu, Vvacac

phintx D, (), D), -, D, () théaman didu kién sau:
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’ + ’Djl ) x (bfh )H xCj r o .’+‘DjM—I Oar1) % (bfh )H XC g ‘2

D, 00 +[D, e+ 4D taen)|

lDfo (Vo) (bf,, y x¢j,

>k,

1

trong d6 D; (v), D, (), ---, D, (vy4) la cac phan tir cia céc
tap Ps, DP;, -, D;., lan luot, b, 1a vecto cia B, k, > 0, ky 1a s6

thuec, H>h>1,T-1>f,>0,H>1,vaHIa s6 nguyeén.
15. Thiét bi theo diém 14, trong d6 thong tin chi bdo cua S tap Dy dén

Ds bao gbm H trudng bit, va truong bit thit h duoc st dung d& chi bao
kp.
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Thiét bi tram dau
— PTG e g4
o it 130
—

~Thiét bj tram du
cudt 140

Thiét bi CN 110 Thidt bi AN 120

Fig.1

“Thiét bi mang gi thng tin chi bdo dén tram diu cudi Théng tin chi
fbdo gdm thong tin chi béo cna S thp De &n Da:. Do dén D lan
‘heot theo phép trong tng mot - mgt véi Co dfn Co: vectobitky |~
trong C thude B, Djlatip conchuan cia Ae, S—12i=0,vaila
56 nguvén.

1
[§]
bl
=

Thiét bi tram dau cudi xdc dinh, dwa trén théng tin chi béo, thp ma
tran tin m3 héa thie hai tie tp ma trén tién ma hoa thie nhit cé xép [ 5220
hhangla R

r Thiet bi tram ﬂ‘}”zlz cndi xac dinh ma tran kénh dwa trén CSI-RS, va i
| xac dinh, dira trén ma trén kéoh, PMI thiy nhét dirge st dung & i e 840
i cht bdo W1 va PMI thn¥ hai dwoc str dung 42 chi bao Wa E
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Thiét bi truyén théng 300

Khéi nhan 310

Khéi xte Iy 320

Fig.
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Thict bi truvén théng 300

Khéi xe i 410

Khéi givi 420

Fig.4

Thiét bi tram du cudi 500

B nhé 510 Bd xir I 520
Két ndi truyén thong
?%0 dica IO Bo thu phat 540
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~_ Thiét bi mang 600
B nhé 610 BS xit I 620
Két ndi truyén thong
Sf%“ dign 'O B& thn phat 640
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