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(57) Sang ché& dé cap dén phuong phap truyén ma tran tién ma héa 4-anten, thiét
bi ngudi ding, va tram co s&. Phuong phap nay gom: xac dinh bac duoc st dung
cho chi bao s6 tang truyén; xac dinh ma tran tién ma héa thi nhat trong nhém
bang ma tuong Ung véi bac; xac dinh PMI (Precoding Matrix Indicator- Bo chi
bao ma tran tién ma hoéa) thit nhat va PMI tha hai duogc sir dung cho chi bio ma
tran tién ma hda thit nhat; va gii PMI thit nhat va PMI thd hai duge stt dung cho
chi bdo ma tran tién ma héa thit nhat dén tram co s6. Thong qua phuong phap
truyén ma tran tién ma hoéa 4-anten, thiét bi ngudi dung, va tram co s& theo cac
phuong an thuc hién sdng ché, nhi€u ma tran tién ma héa dp dung cho anten
mang tuyén tinh dong dang c6 thé duoc chi bdo ma khong thay déi ché do phan
héi hodc céc bit phan héi, va c¢6 thé dam bao ring hiéu ning 4p dung clia anten
ludng cuc khong bi anh hudng, sao cho hiéu ning hé théng ¢ thé duoc cai thién
va trai nghiém ngudi dung c6 thé duoc ting cudng.

10

Xiéc dinh bic dwge s dung cho chi bdo s6 thng truyén
. N S11

Niéc dinh ma tran tién ma héa thrr nhét trong nhém bang mi trong Gmg
bic, trong 9 céc ma tran tién m3 héa cé trong nhém bang mi drgc
dai dién bdi chi 6 bang mé thi nhat va chi s& bang ma thi hai

Xde dinh PMI thiz nhét v PMI thi hai drgc st dung cho chi bio ma
tran ﬁézl m3 héa thiz nhét, trong 46 PMI thiy nhét va chi s6 bang mi A~
thir nhat ¢6 phep trong tng thi nhat, va PMI th hai va chi s6 bang
ma thit hai cd phép twong Gng thiy hai

G PMI thiy nhit va PMI thit hai dwoc si dung cho chi bdo ma trén
ti¥n m3 héa th nhét dén tram co s& r\z S14
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Linh viec kj thudt dwoc dé cip
Sang ché dé cap dén linh vuc truyén thdng, va cu thé 13, d&n phuong
phép truyén ma trin tién m3 hoa 4-anten, thiét bi ngudi dung va tram co

s& trong linh vuc truyén thong.

Tinh trang ky thudt cia sdng ché

Hé théng v6 tuyén nhidu diu vao nhidu diu ra (Multiple Input
Multiple Output, viét tat “MIMO”) c6 thé thu thap phén tip va do khuéch
dai mang thong qua truyén tao chum tia (BeamF orming, viét tit
“BF”)/tién ma héa va tiép nhan tb hop tin hiéu. Vecto tin hiéu duoc tiép
nhan bdi hé théng dédc trung st dung BF hoac tién m3 hoa c6 thé duoc dai
dién bang phuong trinh (1) duéi day:

y=HVs+n (1)
trong d6 y dai dién vecto tin hiéu dugc tiép nhan, H dai dién
ma trin kénh, V dai dién ma tran tién m3 hoa, s dai dién vecto tin hiéu
duoc truyén, va n dai dién nhiéu do duoc.

Tién m3 hoéa t6i wu thudng yéu ciu rang bo truyén biét ddy du thong
tin trang thai kénh (Channel State Information, viét tit “CSI” ). Phuong
phap théng thudng chinh 13 thiét bi ngudi dung (User Equipment, viét tit
“UE” ) s6 hoa CSI tirc thoi va phan hdi CSI dén nit B tién hoa (evolved
NodeB, viét tit “eNB”). Trong ban phat hanh 8 (R8) cta hé théng tién
hoa dai han (Long Term Evolution, viét tit “LTE”) hién tai, thong tin CSI
dugc phan hdi bang UE c6 thé gdm théng tin nhu bd chi bdo bac (Rank
Indicator, viét tit “RI”), bd chi bao ma trin tién mi hda (Precoding

Matrix Indicator, viét tét “PMI”), va bo chi bao chét lugng kénh (Channel
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Quality Indicator, viét tat “CQI”), trong d6 RI va PMI 1an luot chi béo sé
tAng va ma tran tién mi héa duoc st dung. Bang ma cia LTE R8 dugc
thiét ké chii yéu cho MIMO mét nguoi dung (Single User MIMO, viét tat
“SU-MIMO”), trong d6 ma tran tién m3 héa hodc tir ma cin théa min
rang budc dénh tin hiéu dich 8 pha (8 Phase Shift Keying, viét tit
“8PSK”), von giol han sy chinh x4c cua viéc lugng tir hda khong gian.
Diéu ndy gi6i han nghiém trong d6i véi hiéu ning cach thic truyén vén
nhay cam véi d6 chinh x4c cta viéc lugng tr hda khong gian, nhu MIMO
nhiéu ngudi ding (Multiple User MIMO, viét tit “MU-MIMO”).

Pé théa mén yéu ciu hé théng cao hon, hé théng LTE du 4n hop téac
thé hé thtr ba (3rd Generation Partnership Project, viét tit “3GPP”) can
tdng cuong hon hiéu ning MU-MIMO; ngoai ra, cdng nghé truyén da
diém phdi hop (Coordinated Multi-Point, viét tét “CoMP”) con dugc dua
vao hé théng nay. Hién tai, cong nghé CoMP dua trén phan hoi mot té
bao; do vay, ca hai hé théng néu trén dat ra cac yéu cau cao hon vé hiéu
ning phan hdi. Do dung luong kénh phan hoi bi gi6i han, kich thuéc cia
nhém bang ma ciing bi gi6i han, vén dit ra cac yéu ciu cao hon trong
viéc thiét ké bang ma.

Hé théng R8 3GPP st dung mot bang mi, trong d6 ma trin tién ma
hoa dugc chi béo bdi RI va PMI. Vi hé thdng 4-anten, cac phép tuong
Ung gitta cac RI, cac PMI, va cic tir ma trong bang mi dugc thé hién

trong Bang 1 dudi day:

Bang 1
P RI
ull
MI 1 2 3 4
{1 {14} /| {124} {1234}
0 ug=ft -1 -1 -1f "o e/ O W
{1 {12} /| {123} (1234}
1 Ll1=[]. _j 1 _]]T IZ/vl Wl / Wl /\ er
{1 {123 /| {123} (3214}
21 uy=f 1 -1 1] ") i LA "
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P RI
un
MI 1 2 3 4
{1 {12} /| {123} (3214}
3 w=f j 1 -jF Wy wi [ AR s
. . NV 1 1234
s sl CepiE g apig W e we ] e
. . . il ( (1234
5| w=hoa-pNz g c-pial m wEs g wee g e
) . . . g {1 3 1324
o  wme=b arn/z -5 crepii o W W wE | we
. . . 1 324
7 u7—[1 1+H/\2 j a+ J)/JE}’ W wish w034 /] )
1 12} /| 124} {1234}
8 ug=t -1 1 1 s e/ w0/ Vs
{L {14} /| {134} {1234}
9 ug=t -; -1 -,F 7 wyi w8/ Wy
1 {1 {13} /| {123} (1324}
0 ”10=[1 11 _1]T o "o 1o /\ "o
1 w w13} /| w134} 1324}
. u11=[1 j -1 j]T 11 11 11 3 11
a { 1234} |
: u12=[1 -1 -1 l]T 7 Wl{zm/‘ lem}/\ VVI{Z }
2
1 {1 a3} /| 123} {1324}
5 ,,13=[1 -1 1 4]T W W3 W3 /\ W3
1 {1 {13} /| {123} (3214}
A u14=[1 1 -1 _1]1' Wi W4 / Wia \ M
1 a1 {12} /| {123} (1234}
S u15=[1 1 1 1]7' s Wis™/ Wis /\ W
trong d6 W dai dién ma trdn dugc tao bai nhom cdt {s} clia ma
tran W, =I-2uu /ufu,, I 1a ma trén don vi 4x4 , va 4 dugc cho

trudce trong Bang 1 néu trén.

Trong bang ma cua hé thong RS, v4i ma trin tién mi hda cd bac

(Rank) bang 1, cdc ma tran tién ma hoa cd cac chi so bang tir 0 dén 7 13

cac vecto bién doi Fourier roi rac (Discrete Fourier Transform, viét tat

“DFT"”), trong d6 c4c vecto DFT nay duoc c6 thé 4p dung duogc cho anten
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mang tuyén tinh ddng nhét (Uniform Linear Array, viét tit “ULA”). Vecto
DFT chi b4o ma tran tién m3 hoéa Tx1, va vecto DFT v thuong cé dang
dugc thé hién trong phuong trinh (2):

v= [1 /2N G2ET-2)m/N ejzn(r—nm/N]T ),
trong d6 N va m 13 céc s nguyén, N = 2% trong d6 x 13 sb nguyén
khong am, tic 13, N bang 2 duoc nang lén lity thira x, va phan tt t" cua
vecto DFT v bing e/2*¢Hm/¥ t=1,2,...,7).

Trong ban phéat hanh 10 (R10) ctia hé théng LTE 3GPP, bang ma dugc
st dung boi hé thdng anten 8 dugc tao bdi hai nhém vecto DFT v, , Va
hai nhém vecto DFT c¢6 d6 1éch pha ¢,, trong d6 cac vecto DFT v va
do léch pha dugc dai dién bdi phuong trinh (3) dudi day:

v =[1 Q22 jdam/32 ej'6ﬁ171/32]T

, P=e™" 3)
Phan duéi day dé cap dén cAu tric bang ma ctia hé théng 8 anten. CAu
trac bang ma dugc thiét ké cho anten ludng cuc. Béng 2 thé hién bang ma
8 anten khi bac bang 1 (tuc 13, sb tAng truyén 13 mot ting), Bang 3 thé
hién bang ma 8 anten khi bac bang 2 (tic 13, s6 tang truyén 13 hai tang),
Béang 4 thé hién bang ma 8§ anten khi bac bé‘mg 3 (tc 13, sb téng truyén la
ba tang), va Bang 5 thé hién bang ma 8 anten khi bac bang 4 (tuc 13, sé

tang truyén 13 bén ting).

Bang 2
i2
i]
0 1 2 3 4 5 6 7
1) 1) 1) 1) @ @ Y 1)
0 W2i1,0 Wlil,l W2i1 ,2 W2i1,3 W21'1+1 W2i1+1 2i+1 W2i1+1
-15
i2
il
8 9 10 11 12 13 14 15
1) @) @ 1) @) @ Y @
0 W/Zil +2 WZ i +2 W2i1 +2| W2i1+2 WZil +3 WZil +3 WZil +3 WZil +3
-15
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Bang 3
I 2 ,
0 1 2 3
(2) (2) (2)
0 ) Wy 20,1 24y +1,2i; 4] 24 +1,2iy4
25 21 0 1471 1 1 1 1
-15 v
i) h2
4 5 6 7
0 (2) @) (2) (2)
26 +2,2i) 4 2i+2,20) 20;+3,2i) 4 2i+3,24;
-15
i 2
8 9 10 11
0 (2) 2) (2) (2)
24,21 +1,0 21,26 +1) 2i1+1,2i;H 2i;+1,2i)4
-15
i 2
12 13 14 15
(2) (2) (2) 2
0 WZix,2i1+3,C 20,21, +3 2i+1,2i 4 2i+1,2i 4
-15
@ 1| Vm
Y (P SV S
trong do, nem nm
Béang 4
)
0 1 2 3
(3) 77 (3)
(©) 8i,+8,81;,8i; +8 Wi, 81,488, +8 73
3 Wi, s5i,,8,+8 s ShSn AR TEST Wi +8 31,8,
I
4 5 6 7
(3) (3) 7 (3) 77 (3)
8iy+2,8i;+2,84; W8i1+10,8i1+2,8i1 W8il+2,8il+10,8il W8i1+10,8i1+2,8i
-3
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i2
8 9 10 11
(3) (3) 7 3) 7 3)
8iy+4,8i,+4,81; 8i,+12,81+4,8i, W8i1+4,8i1+12,8i1 W8i1+12,8i1+4,8i
-3
i2
12 13 14 15
3) A3) 7 3) 7 3)
W8i1+6,8i1+6,8i1 8i,+14,81;+6,81 1 81,+6,8i; +14,81;1 W8i1+14,8i1+6,8i
-3
trong de,
W(3) _ 1 Vi Vo Vo ~ (3) _ 1 Vi Vi Vo
L 24 Ve =V Ve |l 24|V Ve =V
Bang 5
i )
0 1 2 3
(4) (4) ) (4)
O W8i1,8i1+8,0 W8i1,8il+8,1 8i+2,8i+ 8i1+2,8i; +
i I
4 5 6 7
0 (4) @) 4) 4)
8i)+4,8i + 8i)+4,8i) + 8i1+6,81;+ 8i+6,81; +
W(4). _ 1 [ Vi V' Vm V' :l
m,m',n
trong dé’ V32 PV PV ~PnVm T PnVa

Chi s6 ctia ma trin tién m3 héa 8 anten c6 thé duoc dai dién béng chi
s6 bang ma thir nhat i va chi s bang mi th hai i,; vo1 bang ma 8
anten c6 bac bang 1, ca chi s6 bang ma thu nhét i, va chi sé bang m3 thi
hai i, can duoc dai dién béng bon bit. Dé tiét kiém téng phi cda tai
nguyén phan hoi, PMI c6 thé dugc dai dién bang bdn bit. Piéu nay yéu

cau ring viéc 14y mau phu (subsampling) dugc thuc hién trén PMI hoic
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bang mi § anten, trong d6 bang mi 14y mau & ché do con 2 cta ché do
kénh diéu khién lién két 1én vat 1y (Physical Uplink Control Channel, viét
tat “PUCCH?”) 1-1 ciia hé thdng 8 anten dugc thé hién trong Bang 6:

Bang 6
PMI . PMI thiw <
i Chi s0 bang Chi s0 bang ma Tén
RI thir nhat i hai i
ma thir nhat i thir hai i, g so bit

IPM!I IPMIZ
1 0-7 21m 0-1 21 4
2 0-7 2y 0-1 Torm 4

4 Loy /4 |+ Ippgs

3 0_1 ZIPMI 0_7 l_ PMI-/ J + PMI2 4
4 0-1 2o 0-7 Torm 4
5 0-3 Toym 0 0 2
6 0-3 I PMI1 0 0 2
7 0—3 IPMIl 0 0 2
8 0 0 0 0 0

V6i bang m3 4-anten dugc ting cudng, dé cai thién hiéu ning hé
thdng ma khéng ting d6 phirc tap cia viéc thiét ké va phan hoi bang ma,
giai phap thiét ké cAu triic bang ma cta hé théng 8 anten c6 thé duge sir
dung, va chi sb ctia ma tran tién m3 héa ciing c6 thé duoc dai dién béng
chi s6 bang ma thtr nht ;, va chi s6 bing ma th hai ;,. Dé tiét kiém
téng phi ciia tai nguyén phan hdi, PMI ciing c6 thé duoc dai dién béng
bbn bit; didu nay ciing yéu cau rang viéc 14y mau phu (subsampling) duoc
thuc hién trén PMI hoac bang ma 4-anten.

Tuy nhién, v&i bang ma 4-anten méi nhét dugc st dung béi hé théng
LTE 3GPP, khi ché d6 nay 1a ché d6 con 2 cta ché d6 PUCCH 1-1, sau
khi viéc 14y mau phu dugc thuc hién trén bang ma theo bang 14y miu phu
8 anten duogc thé hién trong Bang 6, khi bac béng 1, ma trin tién m3 héa
chi ¢6 hai vecto DFT. Tuy nhién, bang ma 4-anten ctia hé théng R8 c6

tam vecto DFT. Do v4y, khi anten duoc cdu hinh 13 anten ULA, d6i véi

-8-
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bang ma 4-anten ting cuong & ché d6 con 2 ctia ché d6 PUCCH 1-1, céc
ma trén tién mi héa c6 thé 4p dung cho anten ULA nhé hon céc ma trin

tién ma hoa cta hé¢ thong R8, va do vay rat kho lam suy gidm hiéu ning.

Ban chit ky thudt ciia sing ché

Céc phuong 4n thyc hién sang ché dé cap dén phuong phép truyén ma
tran tién ma hoa 4-anten, thiét bi nguoi dung va tram co sd, co thé chi bao
nhidu ma tran tién m3 héa 4p dung cho anten mang tuyén tinh ddng dang
ma khong thay dbi ché d6 phan hoi hodc c4c bit phan hdi.

Khia canh thir nhit d& cdp dén phuong phap truyén ma trin tién mi
héa 4-anten, trong d6 phuong phap gdm céc bude: xac dinh bac duogc st
dung cho chi bao sb téng truyén; xac dinh ma tran tién ma hda thir nhat
trong nhém bang ma twong tmg béc, trong d6 cic ma tran tién m3 hoéa cb
trong nhém bang ma duoc dai dién béi chi s6 bang ma thir nhit va chi sd
bang ma thi hai; xac dinh PMI tht nhat va PMI tht hai dugc st dung cho
chi bdo ma tran tién m3 héa thir nhét, trong d6 PMI thir nhét va chi sb
bang mi thir nhat c6 phép tuong tng thir nhat, va PMI th hai va chi sé
bang ma thir hai c6 phép tuong tGng thi hai; va giri PMI thir nhit va PMI
thr hai duoc st dung cho chi b4o ma tran tién ma hoa tht nhit dén tram
co 58, trong d6 cdc ma tran tién m3 héa W c6 trong nhém bang ma thoa
man phuong trinh duéi day:

W=WxW,, trong doé W, =[)§" ;() j| ,

n+8

i: 1 1 1 1 ii j2xi32 2 A
X, =| , w16 maoa | =€ ,va n=0,1,.,15;va
% % 4 9

chi s6 bang m3 tht nhit tvong Gng mot gié tri n, va khodng gia tri n 1a
tap {0, 1,2, 3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6, 8, 10,
12,14}, hoac {1, 3,5,7,9, 11, 13, 15}.

Theo khia canh th nhit, theo cach thirc trién khai kha thi thi nhét caa
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khia canh thr nhét, khi bac dugc xac dinh bang 1, W, théa mén phuong

trinh dudi day:
woll[ Y2 ¥ 1] ¥ J1f ¥
2V 4| aG)Y | 4| jaG)Y [ 4| @)Y | 4| -jat)Y

trong d6 Ye{q,e,e,¢e,} 5 al)=¢"""; khi Y béng e, a(i) béng
a(l); khi Y bing ¢, a() bing «(2); khi Y bing e,, a(i) bing
a(3); khi Y bang e,, a(i) bing a(4); e dai dién vecto cot c6 chiéu
4x1, trong d6 phan tir i™ trong e bang 1, tat ca cac phén tir khac bing 0,
vai e {1,2,3,4}; Alahing sd.

Theo khia canh tht nhit, theo cach thirc trién khai kha thi thir hai cta
khia canh tht nhét, khi bac dugc xac dinh béng 2, W, théa man phuong
trinh dudi day:

welll¥ %] 1Y Y
BlY Y% BLY, -iY,
(YY) e{(@a)(en ) (ene) (ene (@) (e.e) (e (ene)}s 1os.

'Y Y Y Y Y Y Y Y
W’>€ l ' : :l : ; :l 1 ’ ’l 1 : (YI’YZ)E{(e”’Q')}
*7|BlY, Y,|'BlY, -Y,|’B|-Y, Y,|'B|-Y, -Y, :

1

—rl = : ( ) {( ) ( ) ( ) ( )}
W, € , Y,Y, )ei(e,e),(e,e)(e,e),(e,e
2 BlY, -Y,| B|JjY, -jY, P2 P o 34 e

W, e{l :2 _Y;J } (Y,.Y,) € {(eney). (€2 (€52, (e )}
trong d6 e, dai dién vecto cot c6 chiéu 4x1, phan tir i trong e,
bang 1, tat ca cac phan tir khac bing 0, vai e {1, 2,3, 4}; B 12 hing sd.
Theo khia canh thir nhét, theo cach thirc trién khai kha thi tha ba clia
khia canh thir nhat, nhém ma tran tién m3 hoéa twong tmg chi sb bang ma
thir nhat twong tmg PMI thir nh4t gdm cac ma trin tién ma héa Ul va U2,
trong d6 cac ma tran tién ma hoa Ul va U2 duge chi bio béi chi sb bang

ma thi hai, trong d6:

-10 -



Ul —1 Y U2 —l Y :
— = 5 V= 5
A| Bv ’ A|-pv gy B meds2)

B=""2a(i), i=(nmod4)+1, a(i)=g¢>", vad Alahing sb.

Theo cach thuc trién khai kha thi thit nhat cia khia canh thit nhét, theo
cach thuc trién khai kha thi thi tu cia khia canh thir nhét, khi bic dugc
xé4c dinh bang 1, c4c ma trén tién m3 héa W c6 trong nhém bang ma dugc

xac dinh theo Bang A:

Bang A
if b
0 1 2 3 4 5 6 7
a a a (1 O] a O] Q)
0 VV:'I,O I/Vi, 1 I/Vil,fz VV; 3 1v/VilJfS I/Vi1+ W;1+8 VVi1+8
—-15
"
8 9 10 11 12 13 14 15
o a (1 o () a (O] (O]
0 I/Vil+] W;l+ W;ﬁ] VV;]H VIIiﬁ—Z VVL’1+ W;1+2 1'/Vil+2
-15

j27r(m—i1)/4

o 1 Vm j27wm,
trong do Wn‘:,{:g{ )VJ, y(m)y=¢ 2, sz[l o /32}9

@y (m
0, =e™”, va m va k 1 cic sb nguyén khong 4m; i, dai dién chi sb bang
m3 thi nhat; ;, dai dién chi s6 bang m3 thir hai.
Theo cach thitc trién khai kha thi thtr hai ciia khia canh thi nhat, theo
cach thuc trién khai kha thi tht nim cta khia canh th nhét, khi bac duoc
xéc dinh bang 2, c4c ma trdn tién m3 hda W ¢ trong nhdém bang ma dugc

xac dinh theo Bang B1 hodc B2:

Bang B1
[ i
0 1 2 3
0_1 5 VVili),o WE,(,?J VVil(i‘;,il +8,0 VVil(f g,il +8,1

-11 -
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(2) 2 (@3] 2)
0_1 5 i+16,i+16,0 i+16,4+16,1 i +24,;+24.( i+24,i+24 1
I 2
8 9 10 11
(2) (@) ) 2)
0-15 i1,y +8,0 ip i +8,1 I/V;1+8,i1+16,0 i\+8,i;+16,1
I I
12 13 14 15
(2) 7(2) ©)] 2)
0-15 iy, +24,0 i +24,1 1,48,i,+24,0 i+8,5,+24,1
Bang B2
A I
0 1 2 3
2) 2) (2) (2)
0-15 iy ,0 il i,+8,i,+8,0 i\+8,i+8,1
I 2
4 5 6 7
7(2) (2) (2) (2)
0_1 5 ij+16,i;+16,0 i+16,4+16,1 i +24,i; +24, i +24,5+24,1
I 2
8 9 10 11
77(2) (2) (2) 7 (2)
O_l 5 i+8,i;+24,0 W;1+8,il+24,0 i +8,i+24,2 i+8,0+24,2
I i

12

13

14

15

-12 -
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0-15 72 7@ 172 7
i.i+16,0 i+8,7+24,0 i +16.7,0 i+24,;+8,0

, 1 v, Y, ~ 1 v, Vo
trong do W, =— . Wi =—¢ )
8 ¢k vm _¢)k Vm ' \/é q)k vm gok vm'

o, el el ) e
va m, m', va k 13 cac sb nguyén khong &m; ; dai dién chi sb bang ma
thir nhat; i, dai dién chi s6 bang ma thir hai.

Theo khia canh thir nhit hodc cich thirc trién khai kha thi bt ky caa
cc cch thie trién khai kha thi tir th nhét dén thir ndm cta khia canh tha
nhét, theo cach thirc trién khai kha thi ther séu cia khia canh thir nhat, khi
bac duoc xac dinh béng 1, PMI thit nhat, PMI th hai, chi s bang ma thir
nhat tuong g PMI thir nhat, va chi s§ bang m3 thit hai trong tmg PMI
thir hai dugc xac dinh theo Bang C1, C2, C3, hoidc C4:

Bang C1
Lo i, — L pyn Lo i
0 0 0 0
0 0 1 2
1 1 0 4
1 1 1 6
2 2 0 8
2 2 1 10
3 3 0 12
3 3 1 14
4 4 0 1
4 4 1 3
5 5 0 5
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5 5 1 7
6 6 0 9
6 6 1 11
7 7 0 13
7 7 1 15
Bang C2
Lot i, — Lot 48 I ovirs i
0 8 0 0
0 8 1 2
1 9 0 4
1 9 1 6
2 10 0 8
2 10 1 10
3 11 0 12
3 11 1 14
4 12 0 1
4 12 1 3
5 13 -0 5
5 13 1 7
6 14 0 9
6 14 1 11
7 15 0 13
7 15 1 15
Bang C3
Lo iy =0 Lpuins Lovira i
0 0 0 0

-14 -
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I

10

11

10

11

I PMI2

=2 Loy

L

10
10
12
12
14
E

IPMII

Bang C4

12
14

15

IPMI2

2 Iopmn -+

L

I PMI1
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ot L =0 Lpanr + Lppira I
1
4 9 0 4
4 9 1 6
5 11 0 12
5 11 1 14
6 13 0 5
6 13 1 7
7 15 0 13
7 15 1 15

trong d6 1,,,, dai dién PMI thir nhat, 7,,,, dai dién PMI thir hai, ;
dai dién chi s6 bang ma thtr nhat, vd i, dai dién chi s6 bang ma thtr hai.

Theo khia canh thtr nhat hoic cach thirc trién khai kha thi bat ky cta
cach thic trién khai kha thi tir thit nhit dén tht nim cta khia canh tht
nhét, theo cach thuc trién khai kha thi thi bay cta khia canh thir nhAt, khi
bac duge xac dinh bang 2, khoang gia tri n c6 thé 1a tap {0, 1,2, 3, 4, 5, 6,
7} hodc {8, 9, 10, 11, 12, 13, 14, 15}.

Khia canh thit hai dé cdp dén phwong phép truyén ma tran tién ma hoa
4-anten, trong d6 phuong phap gdm cac bude: xac dinh bac duoc st dung
cho chi béo sb tﬁng truyén; xac dinh gia tri cda chi sb bang ma thir nhét
tuong tng mot nhém ma tran tién ma héa trong nhém bang ma, trong do
nhom bang ma tuong ung bic, va cac ma trén tién m3 héa cé trong nhém
bang m3 dugc dai dién béi chi s6 bang m3 thi nhét va chi sb bang m3 tha
hai; x4c dinh gié tri dugc ma hda chung tuong tng bac va gia tri cua chi
s6 bang mi thir nhat, trong d6 gia tri dugc mi héa chung va bac cé phép
tuong Umg thtr nhét, va gi tri dwoc mi héa chung va chi sb bang ma thur

nhit c6 phép tuong mg thir hai; va gt gia tri dugec md hda chung dén

- 16 -
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tram co s, trong do6 cdc ma tran ti€én ma hdéa W co trong nhém bang ma

thdéa man phuong trinh duéi day:

W=W;xW,, trong dé W, {};” ;I)}

n n+8

1 1 1 1 D2 A .
X, = i meaa | @ =€77,va n=0,1,.,15;va
9 4 4, q,
chi s6 bang ma thir nhit twong tmg mét gié tri n, va khoang gié tri
nlatip {0, 1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6},
{1,3,5,7}, {8, 10, 12, 14}, hoac {9, 11, 13, 15}.

Theo khia canh thit hai, theo cich thirc trién khai kha thi thir nhit cta
khia canh th hai, khi bac dugc xac dinh bang 1, W, théa mén phuong
trinh dudi day:

I P I
W2 €\ . ST . . s . T . .
Ala(@)Y | A| ja()Y | A| —a()Y | A| —ja()Y

9

trong d6 Ye{e,e,ee}, a@=¢"""; khi Y bing e , a(i)
bing «(1); khi Y bing e,, ali) bing «(2); khi Y bE'mg ey, a(i)
bing «(3); khi Y béng e,, a(i) bang a(4); e, dai dién vecto cot co
chiéu 4x1, trong d6 phan tir i" trong e, bang 1, tit ca cac phan tir khac
bing 0, vai e {1,2,3,4}; Al hing sb.

Theo khia canh tht hai, theo cach thtc trién khai kha thi thit hai cua
khia canh tht hai, khi bac duoc xac dinh bang 2, W, théa min phuong
trinh dudi day:

welils S)slx %)

(YpYz) € {(e1ae1)a (ezaez)a (63,63 ):(647 64), (ep ez)> (_eza 63): (61’64)= (eza 64)} 5 hOéC
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Y, Y Y, Y Y, Y Y, Y

er _]'. 1 Z—I,_]‘_ 1 2 ’l 1 2 ,l 1 2 (Yl,Yz)e{(ez,e4)}
B|Y, Y,|'BlY, -Y,| B|-Y, Y,|'B|-Y, -Y,
1y, Y] 1Yy Y

W, e<— 'y - Y,Y € s ) 5 5 ) 5 s

2 {B Y, -Y,|’BljY, -jY, ( 1 2) {(el e),(e,,¢,),(&,), (e, 94)}

1Y, Y

WZE{E_Y: —YZ'I} ,} (Yl,Yz)E{(el,63),(62,64),(83,61),(84,62)}

‘trong d6 e, dai dién vecto cot cb chidu 4x1, phan tir i trong e,
bang 1, tat ca cac phan tir khac bang 0, vai e {1, 2, 3, 4}; B 13 hing sb.
Theo khia canh tht hai hodc cich thirc trién khai kha thi bat ky cua
cac cach thic trién khai kha thi tir thir nhat dén thtt hai cta khia canh thi
hai, theo céch thirc trién khai kha thi thir ba ctia khia canh thir hai, khi sb
bit mang gid tri dugc ma hoéa chung bing 4, phép tuong Gmg gitra gia tri
duoc ma hoa chung va bac va phép tuong tng gifta gia tri dugc ma hda

chung va chi s6 bang m thir nhat dugc xac dinh theo Bang D duéi day:

Bang D
L ra1pan RI A
0-7 1 Lrtrpvans
8-15 2 Lrijevnn —8

trong d6 1,,,,, daidién gia tri dugc ma hoa chung, RI dai dién
bac, va i dai dién chi s6 bang ma thir nhat.

Theo khia canh tht hai hodc cach thirc trién khai kha thi bat ky caa
cac cach thirc trién khai kha thi tir thir nhat dén tht hai cia khia canh tht
hai, theo c4ch thirc trién khai kha thi thir tu ctia khia canh thi hai, khi s6
bit mang gia tri dugc mi héa chung bing 3, phép tuong tng gitra gia tri
dugc ma hoa chung va bac va phép tuong Ung gifta gia tri dugc ma hoa

chung va chi s6 bang m3 thtr nhét dugc x4c dinh theo Bang E dudi day:

-18 -
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Bing E
Lryspmn RI I
0-3 1 2X L rirpany
4-7 2 2X(I Ri/PMIT—4)

trong do 1,,,,, daidién gia tri dugc mad hoa chung, RI dai dién bic,

va i daidién chi sd bang m4 thit nhat.

Khia canh thir ba dé cdp dén phuong phép truyén ma tran tién mi héa
4-anten, trong d6 phuong phap gdm céc budc: xac dinh bac dugce sir dung
cho chi bao sb tang truyén; x4c dinh ma trin tién ma héa thir nhét trong
nhém bang m3 tuong g béc, trong d6 cac ma tran tién ma héa c6 trong
nhém bang mi dugc dai dién boi chi s6 bang ma thtr nhét va chi sb bang
ma thir hai; x4c dinh PMI tht hai dugc st dung cho chi bao ma trn tién
ma héa th nhét, trong d6 PMI thit hai va chi s6 bang m3 thi hai ¢6 phép
tuong tmg thir nhat, va dbi véi mot chi sd bang mi thir nhét cho trudc,
khoang gia tri chi s6 bang m3 thir hai twong tmg khoang gia tri PMI thw
hai 1 tap con riéng ctia khoang gié tri chi s bang ma thir hai; va giri PMI
thir hai duoc str dung cho chi bao ma tran tién mi héa thir nhat dén tram
co s, trong d6 cic ma tran tién m3 hoéa W c6 trong nhdém bang ma théa
man phuong trinh dudi day:

W=W,xW,, trong do W, =F§)” }g} )

n+8 n+16

1 1 1 1 27/32
X” = n n+24 | 2 qlzej ~>Va‘ n=0,1,..,15;
9 4 9 a4
chi s6 bang ma thir nhat twong g mét gié tri n, va khoang gia tri n 12
tap {0, 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15}; va
khi bac dugc xac dinh béng 2, trong cic nhém ma trdn tién m3 hda

dugc x4c dinh theo chi s6 bang m3 thr nhat va chi s6 bang m3 thi hai
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tuong Ung khoang gia tri PMI thtr hai, nhém ma tran tién ma héa tht nhét
tuong tng chi sb bang ma tht nhét i,, va nhém ma tran tién ma héa thir
hai tuong g chi s6 bang ma thtr nhét i, loai trir 14n nhau, trong d6
chi s6 bang m3 thir nhét i,, dai dién chi s6 bang ma thir nhét tuong Ung
n c6 gié tri bing a, chi s§ bang m3 thtr nhét i, daldién chi s6 bang mi
thir nhét tuong g n cd gia tri béng at8,vaa € {0,1,2,3,4,5,6,7}.

Theo khia canh thit ba, theo cach thic trién khai kha thi th& nhit cua
khia canh thr ba, khi bac duogc xac dinh béng 1, W, théa man phuong
trinh dudi day:

wo [ YTy (1] Y 1] ¥
2 V4l a@)Y | 4| jaG)Y | 4| -a@)Y | 4| -jat)Y

trong d6 Ye{e,e,e.e,} » a(i)=¢""; khi Y bang e, al(i) bang
a(l); khi Y béng e,, a(i) bang «(2); khi Y bang ey, a(i) béng
a(3); khi Y béng e,, a(i) b%mg a(4); e, dai dién vecto cit co chiéu
4x1, trong d6 phan tr i® trong e, bing 1, tit ca cic phin tr khic béng 0,
vai e {1,2, 3,4}; Alahing sb.

Theo khia canh thir ba, theo cich thic trién khai kha thi tht hai cia
khia canh thir ba, khi bic duge xdc dinh béng 2, W, thoa man phuong
trinh dudi day:

s E{'}B‘E jﬂ ’%U\{l{ —j; }}

( ) {(el’el (6,6, (65, 63),(e4.€), (e, 8,), (6,5 €3), (5 €,), (ez,e4)}

hodc

1Y, Y, ,J1[Y, Y,
er{g-Yl :| [ } |: Y Y:| B{ Y1 } } ( ) {(82,64)}
W e{l _ii 2 :| %|: _J'ZY :|} YpYz)E{(61,61),(82,82),(63,%)’(64’64)}
1[Y,
W, € g_YZ ( ) {(61’63) (ey,e,),(e5,€), (eweﬁ)}
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trong d6 ¢, dai dién vecto cot c6 chiéu 4x1, phan ti i" trong e,
bang 1, tat ca cac phan tir khac bing 0, vai e {1,2, 3,4}; B 1a hing sb.
Theo khia canh tht ba hodc cich thic trién khai kha thi bat ky cta cac
cach thic trién khai kha thi thi nhit dén thir hai cta khia canh thit ba,
theo cach thic trién khai kha thi tht ba cta khia canh thir ba, khi bic
duoc xéc dinh béng 2, cAc moi quan hé twong hd gitta PMI tht hai, chi sb
bang ma tht nhét, va chi s6 bang ma thir hai duoc x4c dinh theo Bang F1
hoéc F2:

Bang F1
y - [ i
0-3 07 5 Love
8-15 2x hunn 4]
Bang F2
Iovis I i
0-3 0-7 2x o
8-15 2% o248

rong d6 1,,,, dai dién PMI tht hai, i dai dién chi sd bang mi tht
nhét, va i, dai dién chi sd bang ma thit hai.

Theo khia canh thtt ba hogc cach thic trién khai kha thi bat ky cua
cach thic trién khai kha thi thtr nhat dén tha hai cta khia canh thir ba,
theo cach thtc trién khai kha thi thir tu cia khia canh thir ba, khi bac
du’(jc xac dinh b%ng 3 hoic 4, cic ma trin tién ma héa co trong nhém
bang ma tuong Umg bac la:

bbén ma tran tién ma héa c6 cac chi sb bang m3 tir 0 dén 3 trong
Bang G; hoac

bon ma tran tién mad hda cé cac chi s6 bang mai tir 4 dén 7 trong
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Béang G; hoac

bon ma tran tién ma hoa cé cac chi s6 bang ma 12 dén 15 trong

Bang G,
Bang G
C U, RI
hi sb 1 2 3 4
biang
ma
0 ug=f -1 -1 -1 Wo{ WO{M}/“ W0{124}/N W0{1234}
1 w=1 -j 1 jf ! 7,02 /| w123 /] 1234
2 u,=ft 1 -1 1f W, wi w2 7,24
3 uy =t ;1 -/ W3{ W3{12}/ W3{123}/\ W3{3214)
S ol a7 acnld] L wE e e
5 ug =[| a- 5/ VZj o(e1-7) / \/5]1 w w4/ w2 /] w24
1 3 / I
6 ug = [1 (1+j)/\/§ y (—1+j)/\/z Ws{ w3 /] Ws(m}/‘ W6l1324}
Tl w=b ciepiz goarpfB) W B R
8 ug=p -1 1 1fF ) w2 /] w124 | w2
9 wg = -j -1 -jF w, Wi /] w4 /] W9{1234}
U b1 T Y T
0
1 up=p j -1 jF W,I{l w13 /] W1{1134}/~ Wl{l13z4)
1
1 U = [1 -1 -1 I]T Wl{z] Wl{zm ] Wl(2123} J W1{21234}
2
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C u, RI
hi so 1 2 3 4
bang
ma
1 wy= -1 1 -1 my o mE N sy mE
3
3 (123 3214
1 ”14=[1 I -1 ‘I]T Wlit Wlftl}/’ Wi "N ng }
4
12 123 1234
1 ”15=[1 11 1]T VVI{S W1(5} ] WI{S }/\ WI{s }
5

trong d6 W' dai dién ma tran dugc tao bdi nhom cdt {s} cia ma
trén Wn.=l—2unuf/ufun , vallama tran don vi4x4.

Khia canh thi tu d& cdp dén phuong phép truyén ma tran tién m3 héa
4-anten, trong d6 phuong phip gbém cic budc: tiép nhan bac duge si
dung cho chi bao s ting truyén, PMI thir nhét, va PMI th hai dugc gui
béi thiét bi ngudi dung; va x4c dinh ma trin tién ma héa thi nhat trong
nhém bang ma tuong ing bac theo PMI thir nhat va PMI tht hai, trong do
cAc ma tran tién m3 hoa cé trong nhém bang ma duogc dai dién boi chi sd
bang ma thtr nhat va chi sb bang m3 thi hai, PMI thi nhét va chi sb bang
m3 thr nhit ¢6 phép tuong tng thir nhat, v PMI thtt hai va chi sé bang
ma thr hai c6 phép tuong tmg thir hai, trong d6 cic ma tran tién m3 hoa

W c6 trong nhém bang ma théa man phuong trinh dudi day:

W=W,xW,, trong d6 W, - R }g }

n n+8 n+l6

1 1 1 1 j27/32 h \
X" = n+24 | 2 QI = ej 9 va n= 07 1,..,15 ; va
QI ql ql ql v

chi sb bang m3 tht nhét trong Ung mot gia tri n, va khoang gia tri
nlatap {0,1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6, 8,
10, 12, 14}, hodc {1, 3,5,7,9, 11, 13, 15}.
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Theo khia canh thi tu, theo cach thirc trién khai kha thi thi nhét cta
khia canh thir tu, khi bac dugc tiép nhan béng 1, W, théa man phuong
trinh dudi day:

e P P - I

2T 4le()Y ] Al ja()Y | 4| —a()Y ’A[— ja@)Y

trong d6 Ye{e,e,ee,) » a@l)=¢X"; khi Y bing e, a() bing
Ca); khi Y bé“lng e,, ali) béng a(2); khi Y bé‘mg ey, a(i) béng
a(3); khi Y bing e,, a(i) béng a(4); e, dai dién vecto cdt cd chiéu
4x1, trong d6 phan tir i™ trong e, bang 1, tit ca cac phan tir khac bang 0,
vai e {1,2,3,4};Alahang sb.

Theo khia canh thtt tu, theo cach thirc trién khai kha thi the hai cia

khia canh tht tu, khi bac dugc tiép nhan bing 2, W, théa min phuong

trinh dudi day:
‘WZE l Y Y, ,l .YI Yz
BlY, -Y,| B|jY, -JjY, hgc

Y| 1Y, Y| 1Y Y |1lY Y,
I M ! ; [y ! B M : N (Y1)Y2)€{(627e4)}
Y, |'BlY, -Y,|’B|-Y, Y,|'B|-Y, -Y,

Y,
LY,
1y, Y] 1]y Y,
Wz € {_‘ _Y{ —;’2} ,a§|inll "]Y2:|} (YpYz) € {(61561)7(32,62):(e3ae3)a (64,64)}
_Yl
_Y2

Y,
—Yﬁv :l >} (Ylsz) € {(61,63), (62,64),(63,61),(64, ez)}

trong do e, de_ti'dién vecto cot c6 chidu 4x1, phan tir i™ trong e, bing
1, tit ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 1a hing s.

Theo khia canh thi tu, theo cach thirc trién khai kha thi tht ba cta
khia canh tht tu, nhém ma trin tién ma hda tuong Umg chi sd bang ma
thir nhat twong tmg PMI thir nhit gdm cc ma tran tién ma héa Ul va U2,
trohg d6 cac ma trén tién ma héa Ul va U2 dugc chi bdo bdi chi sb bang

ma3 thir hai, trong do:

=24 -
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L) L)
Ul=— , U2 =—
Al pv ] Al =pv

l:
=
q

n+(8n mod32)

B=j""*a(i), i=(nmod4)+1, a(i)=g"", va Ala hing sb.

|

Theo céch thire trién khai kha thi thir nhét cia khia canh thir tu, theo

cach thirc trién khai kha thi thi tu cta khia canh thir tu, khi bac duogc tiép

nhan bang 1, cdc ma trdn tién ma hdéa W ¢d trong nhém bang ma duoc

xac dinh theo Bang A:
Béng A

i i

0 1 2 3 4 5 6 7
0 A A IR A N (A I A I A % B A%

-15

i i

8 9 10 11 12 13 14 15
0 8 I IR (A B (A T VA B A A

-15

. T(m—zl)/4

1 v J2;
trong do w\ == " , m)=e ¥ | v
g mk 2 [wk}/(m) vm:l 7/( )

J7k[2

Q. =¢

ma thir nhat; ;, dai dién chi s6 bang ma thi hai.

:[1 eﬁz?m/32] ’

, vam va k 1a cic so nguyén khong am; ; dai dién chi s6 bang

Theo céach thirc trién khai kha thi thir hai cua khia canh tht tu, theo

cach thirc trién khai kha thi thitr nim cta khia canh tht tu, khi bac duoc

tiép nhan bang 2, cidc ma tran tién ma hdéa W cb trong nhém bang ma

dugc xac dinh theo Bang B1 hoac B2:
Bang B1
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)

i iy,0

2)

i +8,i;+8,0

(2)
i+8,5+8,1

_ (2) (2) (2) )
O 1 5 ij+16,i+16,0 i +16,i;+16,1 i+24,i;+24, i+24,;+24.1
I 2
8 9 10 11
_ 2) 2) 7(2) 2)
O 1 5 ip,i;+8,0 i, +8,1 i +8.1+16.0 i +8,4+16,1
i 2
12 13 14 15
w 7 (2) (2) (2)
0-15 i),y +24,0 iy +24,1 i\ +8,i,+24,0 i\ +8,7+24,1
Bang B2
i i,

2)

5,0

(2)

iy,

()

i|+8,i;+8,0

(2)

ij+8,5+8,1

0_15 2) 2) (2) (2)

i +16,i+16,0 i +16,;+16,1 iy +24,1,+24.,( i+24,i;+24,1
L 123
0-15 7 (2) (2) 2) 7(2)

i +8,i+24,0 i +8,ij+24,0 i+8,i+24,2 i+8,+24,2
L I
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12 13 14 15

0-15 7(2) Z(2) Z(2) Z(2)
iy,i+16,0 i+8,7+24,0 i +16,7,0 i +24,;+8,0

1 v V. ~ 1 v V.
trong d6 wW® =—| " " , WO =—] " "
g m,m'k \/8— ¢kvm _¢kvmv m,m'k \/g ¢)ka ¢kvm'

vam, m', va k 13 céc sb nguyén khéhg am; ; dai dién chi s6 bang ma
thir nht; i, daidién chi sd bang ma tht hai.

Theo khia canh thir t hodc cach thirc trién khai kha thi bat ky cua cac
cach thuc trién khai kha thi tir tht nhét dén thit nim ciia khia canh tht tu,
theo cach thirc trién khai kha thi tht sdu cia khia canh tht tu, khi bac
duogc tiép nhan bang 1, PMI thi nhit, PMI tht hai, chi s§ bang ma thu
nhit trong tmg PMI thtr nhét, va chi sé bang m3 thir hai twong tng PMI
- thir hai dugc xac dinh theo Bang C1, C2, C3, hoac C4:

Bang Cl1
Ion I —1pyn Lovis I
0 0 0 0
0 0 1 2
1 1 0 4
1 1 1 6
2 2 0 8
2 2 1 10
3 3 0 12
3 3 | 14
4 4 0 1
4 4 1 3
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11
13
15

Bang C2

I

10
12
14

11
13
15

[PMIZ

I =L +8

10
10

11

11

12
12
13
13
14
14
15
15

IPMII

Bang C3

L

IPMIZ

=2 L pym

L

‘[PMII
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10

11

™

10

11

I PMI2

21PM11

L

10
10
12
12
14
14

1 PMI1

ol

cn

Bang C4

14

1PM12

2 Loy 4

L

IPMII
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Loy i, =9 Lowins + Lot i
1
2 5 1 7
3 7 0 13
3 7 1 15
4 9 0 4
4 9 1 6
5 11 0 12
5 11 1 14
6 13 0 5
6 13 1 7
7 15 0 13
7 15 1 15

trong d6 1,,,, dai dién PMI tht nhat, 71,,,, dai dién PMI tht hai, ;
dai dién chi s6 bang ma tha nhit, va ;, dai dién chi s§ bang mA thit hai.

Theo khia canh thi tur hodc cach thic trién khai kha thi bt ky ctia cac
cach thirc trién khai kha thi tir th nhat dén thr nim ctia khia canh thir tu,
theo cach thirc trién khai kha thi thi bay cua khia canh thir tu, khi bac
dugc tiép nhén bing 2, khoang gia tri n co thé 1a tap {0, 1,2, 3, 4, 5, 6, 7}
hoac {8, 9, 10, 11, 12, 13, 14, 15}.

Khia canh thtr nim dé cap dén phuong phap truyén ma tran tién ma
héa 4-anten, trong d6 phuong phép gdm cac budc: tiép nhan gia tri dugc
'ma héa chung dugc giri boi thiét bi nguodi dung; va xac dinh gia tri cia
chi s6 bang m3 thir nhit va bac duoc st dung cho chi bao sb ting truyén
theo gia tri dugc ma hoa chung, phép tuong tng gifta gia tri dugc ma hda
chung va bac va phép tuong Umg giita gia tri duoc ma hdéa chung va chi sb

bang m4 th nhat, trong d6 gié tri cia chi sb bang ma th nhét tuong Ung
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mé6t nhém ma trn tién mi héa trong nhom bang ma, nhém bang ma
turong Umg bac, cic ma tran tién mi héa cé trong nhom bang ma dugc dai
dién béi chi s6 bang ma thir nhat va chi sb bang ma thit hai, va cic ma
trén tién ma héa W ¢6 trong nhém bang mi théa min phuong trinh duéi

day:

W=W;xW,, trong dé W, = |:X,, 0 J >

n n+8 n+l6

[ 1 1 1 1 } e .
X, =| , s | > =€, van=0,1,.15;va
9 49 4 %

chi s6 bang m thi nhat tuong tmg mot gié tri n, va khoang gia tri n 1a
tap {0, 1, 2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6}, {1, 3,
5,7}, {8, 10, 12, 14}, hodc {9, 11, 13, 15}.

Theo khia canh thr ndm, theo cach thuc trién khai kha thi thir nhit cia
khia canh thit nam, khi bac dugc xac dinh béng 1, W, théa man phuong
trinh dudi day:

(o] A setond et 3o
Wz Shi . ST . T . T . .
Ala@Y | A| ja@®)Y | A|-a(@)Y | 4| —ja()Y

K

trong d6 Ye{e,ee,¢)  a()=¢"""; khi Y bing e, «(i) bing
a(l); khi Y bé‘mg e,, afi) bing «(2); khi Y béng e,, a(i) bang
a(3); khi Y bing e,, a(i) bang a(4); e, dai dién vecto cot c6 chiéu
4x1, trong d6 phan tr i trong e, bing 1, tAt ca cac phan tir khac béng 0,
vai e {1,2,3,4}; Alahing sb.

Theo khia canh thir nim, theo cach thic trién khai kha thi thir hai cia
khia canh thr nam, khi bac dugc xac dinh being 2, W, théa man phuong
trinh dudi day:

welil )5k k)

(vaYz) € {(epel):(ezaez)a(ep%)s (84,64),(61,62),(82,63), (61,64),(82,64)}; hOiC

-31 -



22730

Y Y Y Y Y Y Y, Y.

W, e 1h N ,l 1 2 ’l 1 2 ,l 1 2 (Yl,Yq)e{(ez,e‘t)}
BY, Y,|'BlY, -Y,| B|-Y, Y,|'B|-Y, -Y, :
1Y, Y, 1]Y Y

weltly Slaln o mmceacaco e
1Y, Yz} }

W, e{— o (YY) e{(e,e),(e,6,),(65,€),(e,,2,)}

2 {B_Yz y, TR} 1563),(€2,€4),163,€ )08,

trong d6 e, dai dién vecto cot c6 chiéu 4x1, phan tir i"™ trong e, bing
1, tit ca cac phan tir khac bing 0, vai e {1, 2, 3, 4}; B 13 hing sé.

Theo khia canh th& ndm hodc céch thirc trién khai kha thi bat ky cua
cac cach thire trién khai kha thi tir thit nhit dén tht hai cia khia canh thu
nam, theo cach thirc trién khai kha thi tht ba cta khia canh thi nam, khi
s6 bit mang gia tri duoc mi hoa chung bing 4, phép twong tng gitta gia
tri dugc ma hoa chung va bac va phép tuong Umg gifra gia tri dugc ma

héa chung va chi sb bang m3 thir nhat duoc xac dinh theo Bang D dudi

day:
Bang D
L ryipuny RI A
0-7 1 L riipain
8-15 2 Lirenn —g

trong d6 1I,,,,, dai dién gia tri dugc ma hda chung, RI dai dién béc,
va i daidién chi sb bang m3 thtr nhét.

Theo khia canh th&r nam hodc cach thirc trién khai kha thi bat ky cua
cach thirc trién khai kha thi tht nhét dén tht hai cia khia canh thir nam,
theo cach thuc trién khai kha thi thir tuw ctia khia canh thit nam, khi sb bit
mang gié tri dugc ma héa chung bang 3, phép tuong tng gitra gia tri dugc
ma hda chung va bac va phép tuong ing giita gia tri dugc ma hoda chung

va chi s6 bang m3 thir nhét duoc x4c dinh theo Bang E duéi day:
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Bang E
Lriipmn RI I
0-3 1 2% Lriimvny
4-7 2 2X(1RI/PM11 __4)

trong d6 1,,,,, daidién gia tri dugc mi héa chung, RI dai dién bic,

va i daidién chi $6 bang ma tha nhit.

Khia canh thi sdu d& cip dén phuong phép truyén ma tran tién ma héa
4-anten, trong d6 phuong phép gdm céc bude: tiép nhan PMI thi hai, chi
$6 bang ma thu nhét, va bac duoc st dung cho chi bao ) tﬁng truyén
dugc giri boi thiét bi ngudi dung; xac dinh ma trdn tién ma hda tht nhét
trong nhém bang ma tuong (mg bic theo PMI thtr hai va chi s6 bang ma
thir nhét, trong d6 cac ma tran tién ma hoa c6 trong nhém bang ma dugc
dai dién béi chi sb bang m3 tht nhat va chi sb bang ma thir hai, PMI thu
hai va chi s6 bang mi th hai ¢ phép tuong Gng thtr nhit, va di véi mét
chi s6 bang ma thir nhét cho trude, khoang gi4 tri chi s6 bang ma th hai
tuong Umg khoang gia tri PMI thtr hai 13 tap con riéng cua khoang gi4 tri
chi s6 bang ma thir hai, trong d6 c4c ma trin tién mi héa W c6 trong

nhom bang ma thda man phuong trinh dudi day:

W=W1XW2, trong do VVl :l:)f)n XO :l ’

— 1 1 1 1 _ Jj2x/32 Y = .
X" n+16 n+24 | 2 ql =e 9 va n= 09 13"313 5

n+8

e @t @t g
chi s6 bang m3 thtr nhat twong Umg mot gia tri n, va& khoang gia tri n 12
tap {0, 1, 2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15}; va
khi bac duoc tiép nhan béng 2, trong cac nhém ma tran tién m3 hoéa
dugc xé4c dinh theo chi sb bang ma thtr nhét va chi sb bang ma thir hai

tuong ng khoang gia tri PMI thir hai, nhém ma trén tién ma hoa thi nhét
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tuong Ung chi s6 bang ma thr nhat i, va nhém ma trin tién ma hda thir

hai tuong tmg chi s bang ma thar nhat i_, loai trir 14n nhau, trong d6

l,a+8

chi sd bang mi th nhit i,, dai dién chi s6 bang ma thir nhat twong Umg

n co gia tri bang a, chi s6 bang ma tha nhat i dai dién chi s6 bang ma

thi nhat trong Gmg n c6 gia tri bing a+8,vaa e {0,1,2,3,4, 5,6, 7}.
Theo khia canh thit sau, theo cach thirc trién khai kha thi thir nhat cta
khia canh th sau, khi bac duoc tiép nhan béng 1, W, théa man phuong
trinh dudi day:
{len] 5 st -t
W? €3y— s s T
4l a()Y AL‘a(i)Y Al —a@)Y | 4| —ja()Y

trong d6 Ye{e,e,,e,¢,} 5 a()=¢""; khi Y béng e, ali) br:ing
a(l); khi Y béng ey, afi) béng a2); khi Y béng e,, ofi) bﬁng
‘0:(3) : khi Y béng e,, a(i) bang a(4); e, dai dién vecto cot co chiéu
4x1, trong d6 phan tir i™ trong e, bang 1, tat ca cac phan tir khac b@fmg}O,
vai e {1,2,3,4}; Alahing sb.

Theo khia canh tha sdu, theo cach thuc trién khai kha thi tht hai cia
khia canh tht sau, khi bac duoc tiép nhén bing 2, W, thoa min phuong

trinh dudi day:

BLY Y] BLY, Y,

(YlaYz) € {(el’ e),(e,e,),(e5,8,),(e4,¢,),(e,8,),(e,,6),(e,8,), (e, 64)}; hoic

Y, Y, Y Y Y Y Y, Y,
wyel2( o 2| Ln B L ) D L (v v efee)
B|lY, Y,'BlY, -Y,|’B|-Y, Y,|'B|-Y, -Y,
1Yy, v,]1[y Y,
W, eq— ,— Y,.,Y,)el(e,e),(e,,e)(e,e) (e, e
2 {Byl v, "Bl iy, |[ (el e eeaic e
Y, Y,
Yz _Yl

:| ’} (Yl’YZ) < {(el,83),(62,64),(63,61),(64,82)}

trong d6 e, dai dién vecto cot co chiéu 4x1, phﬁn tr im trong e,
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bang 1, tat ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 1a hing sb.

Theo khia canh thir sdu hodc cich thic trién khai kha thi bat ky cua
cac cach thiic trién khai kha thi th nhit dén tht hai cta khia canh thir
sau, theo cach thuc trién khai kha thi thit ba ctia khia canh thir sau, khi
bac duogc tiép nh4n bang 2, cac mbi quan hé tuong hd gitta PMI thtt hai,
chi s6 bang ma tha nhét, va chi sb bang ma th\r hai duoc xac dinh theo
Bang F1 hoac F2:

Bang F1
Lovsrs i i
0-3 0-7 % Lewa
8—15 2x Loz +1
Bang F2
Lot i L
0-3 0-7 25 L o>
8—15 % Lerra +8

trong d6 1,,,, dai dién PMI tht hai, ; dai dién chi s6 bang ma thir
nhit, va i, dai dién chi sé bang m thir hai.

Theo khia canh thir sdu hodc cach thic trién khai kha thi bt ky cda
cach thirc trién khai kha thi thtr nhit dén th hai cta khia canh thir sau,
theo cach thirc trién khai kha thi tht tu cta khia canh thu sau, khi bic
dugc tiép nhan béng 3 hoic 4, cic ma tran tién m3 hoéa cd trong nhom
bang ma tuong Gng bac la:

bbn ma trén tién m3 héa c6 cac chi sb bang m3 0 dén 3 trong Bang
G; hoac
bbn ma trén tién m3 héa c6 cac chi sb bang m3 4 dén 7 trong Bang

G; hoac
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bon ma trén tién ma hoa co cac chi sO bang ma 12 dén 15 trong

Bang G,
Bang G
C u, RI
hi s6 1 2 3 4
bang
ma
0 uy = [1 -1 -1 __1]T Wo{l WO{H}/‘ WO(124)/\ W0{1234}
17 = [1 -j 1 jF Wl{l W1(m/’ Wl{m)/\ W1{1234}
2 uz—[l 1 -1 ]_]T Wz{l Wz{n}/« Wz{us)/\ W2(3214)
3 1y = [1 i1l - j]T W3{1 W3{1z} / W3{123}//\ W3{3214}
{1 (14 {124} {1234
4 u4—[1 (—l—j)/\/i -J (1—j)/~/3 w, Wy )/‘ Wy "/\ Wy '
5 a 14 (124 1234
lwsh a-piE 5 oc-ppal W A
it 13 {134 1324
6 ug —[1 (1+j)/\/5 -J (—1+j)/\/E W W6{ }/‘ Ws }/‘ Ws{ !
1 13 134 1324
7 w=ll ClepNZ G oarplaf T wiB A w BN w
8 g = [1 ~1 1 1]1' Wg{l WS(IZ)/1 W8(124}/\ W8{1234}
9 ug =t -j -1 =jF Wg{l Wi/ w4 /| w3
d a { 2 1324
1 me=f 1 1 -1 Wi me /A 75N W2
0
1 = j -1 jF mi ZANNE AR m
1
T b 0T wil o wE L wE wE
2
1 Uy = [1 -11 ‘1]T Wl{31 W1{313} 1 W1{3123}/\ VVI{31324}
3
1 Uy = [1 1 -1 ‘I}T W&l Wlitm A ngzs} \ ngzm}
4
{1 2 % (1234
Hws=b vy wi mP wE T e
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hi sé

[
(%)
(3]
E~N

bang

ma

trong d6 W’ dai dién ma trdn dugc tao béi nhdém cot {s} cia ma
tran W, =I-2uu” /u’u, ,vallamatrin donvi 4x4.

Khia canh thi bay d& cap dén thiét bi ngudi ding, trong d6 thiét bi
ngudi dung gdm: médun x4c dinh, duoc cdu hinh dé xac dinh bic dugc
str dung cho chi bao sb tang truyén, con dugc ciu hinh dé xac dinh ma
trdn tién ma hoéa thi nhét trong nhém bang ma tuong mg bic, trong do
cac ma tran tién ma hoa c6 trong nhém bang ma duoc dai dién béi chi sb
bang m3 thir nhat va chi sé bang ma th hai, va con dugc ciu hinh dé xac
dinh PMI thit nhat va PMI thi hai duoc sit dung cho chi b4o ma tran tidn
ma héa thr nhét, trong ¢6 PMI thir nhét va chi s bang ma thir nht c6
phép tuong tmg thit nhat, va PMI thtr hai va chi s bang ma tht hai ¢6
“phép tuong tng tht hai; va modun giri, dugc cAu hinh dé giri, dén tram co
s&, PMI thtr nhat v PMI tht hai duoc st dung cho chi bdo ma tran tién
m3 héa thi nhét va dugc xac dinh bdi médun xac dinh, trong dé cic ma
tran tién ma héa W c6 trong nhém bang m3 théa mén phuong trinh dudi
day:

W=WxW,, trong do W, :[);” }g }

X = 1 1 1 1 R 77 RS G . o
, = e ws | s = van=0,1,,15;va

n+8

@ @ 4@ 4
chi s6 bang ma thtr nhét tuong ung mot gia tri n, va khoang gia trin la
tap {0, 1,2, 3,4,5,6,7}, {8, 9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6, 8, 10,
12, 14}, hoac {1,3,5,7,9, 11, 13, 15}.
‘Theo khia canh thit bay, theo cach thirc trién khai kha thi thir nhét cua
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khia canh tha bay, khi bac duoc xac dinh béi médun xac dinh béng 1, W,
thoa man phuong trinh dudi day:

wo [ Y 12 ¥y Jaf ¥ ][ v
214 a@)Y | " 4| ja()Y [ 4| -a@)Y | 4| - jat)Y

trong d6 Ye{q,e,e.e,}, a()=¢"""; khi Y bang e, a(i)
bang «(l); khi Y béng e,, a(i) bing «(2); khi Y bing e,, afi)
bang a(3); khi Y béng e,, a(i) bang «(4); e, dai dién vecto cft cé
chiéu 4x1, trong d6 phan tir i™ trong e, bing 1, tit ca cac phan tir khac
bing 0, vai e {1,2,3,4}; Ala hing sb.

Theo khia canh thir bay, theo cach thirc trién khai kha thi tht hai coa
khia canh thir bay, khi bac dugc xac dinh bd1 moédun xac dinh béng 2, W>
thoa man phuong trinh dudi day:

W e{%[;{i —%{j %{ ]‘1{1{1 —j{;’j} hoic

(YpYz) € {(el,el),(ez,ez),(e3,e3),(e4,e4), (epez)a (62,63), (61,64),(62,64)};

} { } B ﬂéu EZH(YUYQ)E{(Q,@)}

1
z:l El: _]ZY :|} Yl,Yz)e{(el,el),(ez,ez),(e3,e3),(e4,e4)}

=

m
—
vell I

<
m
e
s _~<' <

=
m
—
W

} } (Y, Y,)e{(e,e).(e,,¢,),(e5,¢),(e;,e,)} l

trong d6 e, dai dién vecto cot ¢ chidu 4x1, phan tir i™ trong e, bing
1, tht ca céc phan tir khéc bang 0, vai e {1,2,3, 4}; B 12 hing sd.

Theo khia canh thir bay, theo céch thirc trién khai kha thi thi ba cia
khia canh thir bay, nhém ma trn tién mi hoéa twong tmg chi sb bang ma
thir nhit trong tmg PMI thtr nhat gdm cdc ma tran tién m3 héa Ul va U2,
trong d6 cac ma trén tién ma héa Ul va U2 duoc chi béo béi chi sb bang

ma th hai, trong d6:
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Ul=— : I , v=| ,
A ﬂv A "ﬁv qln+( n mod32)

B=j""*a(i), i=(rmod4)+1, a()=q¢ ", vaAlahing sb.

Theo cach thirc trién khai kha thi tha nhét cta khia canh thi bay, theo
cach thtc trién khai kha thi tht tu cia khia canh thir bay, khi bac duoc
xé4c dinh bdi médun xac dinh bing 1, cic ma tran tién ma héa W cé trong

nhom bang ma dugc xac dinh theo Bang A:

Bang A
[ i
0 1 2 3 4 5 6 7
SN T 7 T R T B e
-15
I I
8 9 10 11 12 13 14 15
N I Y T I T 7 7
-15
1 v j2,‘r(m_il)/4 .
trong d6 w® == " n)=e 2, vy =1 ™
| =) m,k 9 @k}/(m)vm s 7/(7 ) m I: :I s

9, =¢™? va m va k 13 cic s6 nguyén khong am; i, dai dién chi s bang
m3 thi nhat; i, dai dién chi sb bang ma thi hai.

Theo céch thirc trién khai kha thi thi hai cta khia canh thit bay, theo
cach thirc trién khai kha thi thi nim cta khia canh thr bay, khi bac duoc
x4c dinh bdi m6édun xac dinh béng 2, c4c ma trin tién ma héa W ¢ trong
nhom bang m3 dugc xac dinh theo Bang B1 hoac B2:

Bang B1
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0-15 il(,i),o Wil(jl)J il(fég,il +8,0 /;l(-iz-é,i1+8,l
A 2

4 S 6 7
0-15 VVil(il)S,il +16,0 ml(fl)é,ilﬂs,l I/V;l(f%4,il+24,c ml(i;4,i1+24,1
A i

8 9 10 11
0-15 W,-f,fﬂs,o W;fjlls,l W;(fg,iﬁxs,o W;,(ig,ilﬂm
A [

12 13 14 15
0-15 W;1(31)+24,0 il(,?1)+24,1 W;l(fg i +24,0 ;l(fg,il +24,1

Bang B2

A i

0 1 2 3
0-15 W;l(jl),o WEI(,?J W;l(-ES),i,-%—S,O WEffé,il +8,1
i i

4 5 6 7
0-15 . I/Vil(i])6,il+16,0 VKI(+21)6,5+16,1 PVil(24,i1+24,c H11'1(434,1'1 +24,1
A I

8 9 10 11
0-15 Vf/il(fg,iﬁzw I/V;l(fg,il+24,0 W;ffé,ﬁ+24,2 W;l(fg,i1+24,2
A L

12 13 14 15
0-15 7(2) ) () )

i, +16,0 i +8,;+24,0 ii+16,i;,0 i+24,i,+8,0
trong dé @ L Y por L Ve Ve

mm'k m,m'k
\/g ¢kvnz _wkvm' \/§ ¢kvm ¢kvm'
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= 1 Y v, . o .

@) _ m m _ 27mmf32 vy — 27m'f32 _ _J7k/2

mmzk_—\/_ L I Bl I
8| PV —PuV

va m, m', va k 13 céc sb nguyén khong am; ; dai dién chi s6 bang ma
tht nhat; /, dai dién chi s6 bang ma thir hai.

Theo khia canh thtt bay hodc cach thic trién khai kha thi bt ky cta
cac cach thirc trién khai kha thi tir tht nhAt dén thi nim cta khia canh th
bay, theo cach thirc trién khai kha thi thtr séu cia khia canh thir bay, khi
bac dugc x4c dinh béi médun x4c dinh bang 1, PMI thir nhét, PMI thi
hai, chi s6 bang mA thir nhét tuong g PMI thir nhat, va chi sé bang m3
thir hai tuong tmg PMI thtr hai duge xéac dinh theo Bang C1, C2, C3, hoic
C4:

Bang C1

[PMII il = ]PMII IPMIZ iz
0 0 0 0
0 0 1 2
1 1 0 4
| 1 1 6
2 2 0 8
2 2 1 10
3 3 0 12
3 3 1 14
4 4 0 1
4 4 1 3
5 5 0 5
5 5 1 7
6 6 0 9
6 6 1 11
7 7 0 13
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IPMII

Iy =1 oy

IPM[Z

7 7 1 15
Bang C2
Lo i Loy 48 Lours i
0 8 0 0
0 8 | 2
1 9 0 4
1 9 1 6
2 10 0 8
2 10 1 10
3 11 0 12
3 11 1 14
4 12 0 1
4 12 1 3
5 13 0 5
5 13 1 7
6 14 0 9
6 14 1 11
7 15 0 13
7 15 1 15
Bang C3
Touin iy =9 Loy Lovis i
0 0 0 0
0 0 1 2
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10

11

10

11

10
10
12
12
14
14

Bang C4

12
14

13
15

IPM[Z

2 Loy 1

ll
1

IPMII
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5 11 0 12
5 11 1 14
6 13 0 5
6 13 1 7
7 15 0 13
7 15 1 15
trong d6 1,,,, dai dién PMI tha nhét, 7, dai dién PMI the hai,

dai dién chi s6 bang m3 th nhét, va i, dai dién chi s6 bang m4 thi hai.

Theo khia canh thir bay hodc cich thic trién khai kha thi bat ky cta
cc cach thic trién khai kha thi tir thit nhét dén thir nim cta khia canh thir
bay, theo cach thirc trién khai kha thi thtr bay ciia khia canh thir bay, khi
bac dugc xac dinh boi médun x4c dinh bing 2, khoang gia tri n c6 thé 1a
tap {0, 1,2, 3,4,5, 6,7} hoac {8, 9, 10, 11, 12, 13, 14, 15}.

Khia canh thir tim d& cép dén thiét bi ngudi dung, trong d6 thiét bi
ngudi ding gém: mdédun x4c dinh, duoc cAu hinh dé x4c dinh bac duoc
st dung cho chi bao s ting truyén, con dugc cdu hinh dé x4c dinh gia tri
ctia chi s6 bang m3 thir nhét twong tmg mdt nhém ma trin tién ma héa
trong nhém bang ma, trong dé6 nhom bang ma tuong tmg bac, va cac ma
tran tién m3 hoa cé trong nhém bang ma dugc dai dién boi chi s6 bang
m3 thir nhét va chi s6 bang ma thir hai, va con dugc céu hinh d8 xé4c dinh
gia tri duoc ma héa chung tuong g bic va gia tri cia chi sb bang ma
thir nhét, trong d6 gia tri duoc ma héa chung va bac c6 phép tuong tng
thr nhat, va gia tri duoc ma hoéa chung va chi s6 bang m3 thtr nhét c6
phép tuong tmg thit hai; vA modun giri, dugc cAu hinh dé gt gia tri duge
ma hda chung dugc xac dinh bdi médun xac dinh dén tram co s6, trong
d6 cac ma tran tién ma hda W c6 trong nhém bang ma thoa méin phuong

trinh dudi day:
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W=WxW,, trong doé W, =F§)” )?}

n n+8 n+16 n+24

X, ={ ol . : } , g =" va n=0,1,.,15;va

L 4 4 4

chi s6 bang mi tha nhit twong tmg mot gia tri n, v khoang gia tri
nlatap {0,1,2,3,4,5,6,7}, {8, 9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6},
{1,3,5,7}, {8, 10, 12, 14}, hodc {9, 11, 13, 15}.

Theo khia canh thtr tdm, theo cach thurc trién khai kha thi tha nhét cla

khia canh thtr tam, khi bac dugce xac dinh béi médun xac dinh bﬁng 1, W,
thoa man phuong trinh dudi day:

W‘) €5— s s s
*Vala)Y | 4| ja@)Y | 4| -aG)Y | 4| - ja()Y

|
9

trong d6 Yele,e.e.e), a()=¢2"; khi Y bing ¢, a(i)
bing «(1); khi Y bing e,, a(i) bing «(2); khi Y bing e, ali)
bang «(3); khi Y bang e,, ali) bang a(4); e, dai dién vecto cot ¢
chiéu 4x1, trong d6 phan ti i™ trong e, bing 1, tAt ca cac phan tir khac
bang 0, vai e {1,2,3,4}; Alahingsd.

Theo khia canh thtr tam, theo cach thirc trién khai kha thi tht hai cua
khia canh thir tdm, khi bac dugc xac dinh bdi modun xéc dinh béng 2, W,
thoa man phuong trinh duéi day:

RRCEAE R

BlY, -Y,| BljY, -jY,

(vaYz) € {(e1>e1): (ez,ez),(e3,e3),(e4,e4),(e1,ez), (ezae3)a (81,64), (62’64)};

hoac
0 A I B I e T LRRE
wze{%:z,: _‘;j é[;{% _j;}} (Y, Y,) €{(ee), (@), (e ,). (esre,)])
er{%::z j{;}} Jl (Y. Y.)e{(e,e),(e,,¢,),(e5, ), (e,.6,)}
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trong d6 e, dai dién vecto cot ¢6 chidu 4x1, phan tir i"trong e bing
1, tAt ca cac phan tr khac bang 0, vai e {1, 2,3, 4}; B 1a hing sd.

Theo khia canh thtr tdm hodc cach thirc trién khai kha thi bat ky ctia
cac cach thirc trién khai kha thi tir thit nhat dén thit hai cta khia canh thtr
tam, theo céach thic trién khai kha thi thi ba cia khia canh thi tam, khi s6
bit mang gia tri duoc mi héa chung bang 4, phép tuong Gng gifta gia tri
dugc ma hoda chung va bac va phép tuong Ung gitra gia tri dugc ma hda

chung v chi sb bang m3 thtr nhat duoc x4c dinh theo Bang D duéi day:

Béng D
L rurpun RI I
0-7 1 Lrsspuns
8-15 2 Lrsjpnan —8

trong d6 71 dai dién gia tri dugc ma hoda chung, RI dai dién

RIIPMIY
béc, va i, dai dién chi s6 bang m3 thir nhét.

Theo khia canh tht tdm hodc cach thirc trién khai kha thi bat ky cia
cach thirc trién khai kha thi thi nhat dén thir hai clia khia canh thir tém,
theo cach thirc trién khai kha thi thi tu ctia khia canh tht tAm, khi sb bit
mang gié tri dugc ma hda chung bang 3, phép tuong ng gitta gia tri duoc
ma hda chung va bac va phép tuong ing giita gia tri dugc ma hoa chung

va chi sb bang m3 tht nhat dugc xac dinh theo Bang E duéi day:

Bang E
L oars RI I
0-3 1 2 L riipun
4-7 A 2 2x(Trupun —4)
trong d6 1,,,,,, daidién gia tri dugc ma hda chung, RI dai dién béc,
va j daidién chi s6 bang m3 tht nhéat.
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Khia canh thr chin d& cap dén thiét bi nguoi dung, trong d6 thiét bi
ngudi ding gdom: médun xdc dinh, duoc cau hinh dé x4c dinh bac duoc
str dung cho chi bao sb ting truyén, con duoc ciu hinh dé x4c dinh ma
tran tién ma hoa tht nhit trong nhém bang mi tuong tmg bic, trong do
céc ma tran tién mi hda co trong nhém bang mi dugc dai dién béi chi sb
bang ma thir nhit va chi sé bang ma tht hai, va con dugc ciu hinh dé xé4c
dinh PMI tht hai dugc st dung cho chi bao ma tran tién ma héa tht nhét,
trong d6 PMI thtr hai va chi s6 bang m3 thi hai c6 phép tuong tmg thir
nhat, va d6i véi mot chi sb bang m3 thi nhét cho trude, khoang gia tri chi
s6 bang ma th{ hai tuong tng khoang gia tri PMI thi hai 13 tap con riéng
ctia khoang gi4 tri chi s§ bang ma thtr hai; va médun giri, dugc cAu hinh
dé giri, dén tram co s, PMI thir hai duogc sir dung cho chi bdo ma tran
tién m3 héa thir nhat va duoc xac dinh béi médun x4c dinh, trong d6 cac
ma trin tién mi héa W c6 trong nhém bang mi théa méin phuong trinh

dudi day:

W=WxW,, trong dé W, :{X” 0 }

111 1 o |
Xﬂ :l: n+16 n+24:[ ’ ql :e12ﬁ/32, va I‘l=0,1,..,15;

n n+8

4 % 4 %

chi s6 bang ma thir nhét tuong Umg mot gia tri n, va khoang gia tri
nlatap {0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15}; va

khi bac duoc xac dinh b1 médun xac dinh béng 2, trong cac nhém
ma trn tién md hoa duoc x4c dinh theo chi sb bang m3 thtr nhat va chi sb
bang ma thir hai twong tng khoang gi tri PMI thit hai, nhém ma tran tién
m3 héa thir nhat tuong tng chi s bang m3 thir nhét i,, vanhom ma trdn

tién md hoa thi hai trong tmg chi s6 bang m3 thit nhét i . loai trir 1An

1l,a+8

nhau, trong d6 chi s6 bang ma tht nhit i, dai dién chi s§ bang ma thu

nhit twong tmg n c¢6.gia tri bing a, chi sé bang m3 thtr nhét i . dai dién

1,c+8
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chi sb bang ma thir nhét tuong Ung n c6 gia tri béng at8,vaa € {0,1,2,
3,4,5,6,7}.

Theo khia canh thir chin, theo cach thic trién khai kha thi thi nhat cia
khia canh tht chin, khi bic dugc x4c dinh bdi modun xac dinh bang 1,
W, thoa man phuong trinh dudi day:

1 Y 1 Y 1 Y 1 Y
WZ €1~ . [ s . T . .
{A lia(z)Y} A |:](X(l)Y:| A [—a’(l)Y:l A {—]a(z)Y}}

trong d6 Ye{e,e,e¢e,}, a()=¢"""; khi Y baﬁng e, , a(i)
bang a(1); khi Y bing e,, a(i) bing «(2); khi Y bing e, a()
bing «(3); khi Y bing e,, ali) bang a(4); e, dai dién vecto ¢t ¢
chiéu 4x1, trong d6 phan tir i  trong e, bang 1, tAt ca cac phdn tr khac
bang 0,vai e {1,2,3,4}; Alahing sb.
Theo khia canh tht chin, theo cach thirc trién khai kha thi thir hai cta
khia canh tht chin, khi bac dugc x4c dinh béi médun xac dinh bang 2,
W, théa mén phuong trinh dudi day:

T |BlY, -Y,| B|JjY, —jY,

(YpYz) € {(el,el),(62,62),(63,63),(64,64), (epez)a (62,63),(61,64),(62,64)}; hOéC

Y Y Y Y, 'Y, Y, Y,
b e P e & R R TR A S
,I'BlY, -Y,|’B|-Y, Y,|'B|-Y, -V,

1

Y Y. Y,
} 1{ 1 }} (Y, Y,) € {(ene): (enr e (esre)n(e0rey))

=

m
——
W |-
1

=
m
| —
oo e e

L -Y, ‘B 7Y, —-JjY,
1Y, Y,
W, e B v | (Y,,Y,)e{(e,e).(e,,¢,),(e5,6),(e,,,)}
L 1

trong d6 ¢, dai dién vecto cot c6 chiéu 4x1, phan tir i trong e bing

1, tit ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 12 hing sé.
Theo khia canh thir chin hoic cach thirc trién khai kha thi bat ky cta
cac cach thire trién khai kha thi tir th& nhit dén thit hai cta khia canh thir
chin, theo cach thic trién khai kha thi tht ba cia khia canh thir chin, khi
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béc dugce x4c dinh béi mdédun xac dinh bing 2, cac mdi quan hé tuong hd
gitta PMI thit hai, chi s6 bang ma thtr nhét, va chi sé bang m3 tht hai

dugc xac dinh theo Bang F1 hodc F2:

Bing F1
Lovrs I I
0-3 0-7 2X Loy
8-15 X [PM12+1
Bing F2
Loyirs I L
0-3 0-7 2 X Loy
8—-15 2X 1 pyirs +8

trong d6 1,,,, dai dién PMI th hai, i dai dién chi sb bang m3 thir
nhét, va i, dai dién chi s6 bang ma thr hai.

Theo khia canh thtr chin hoic cach thirc trién khai kha thi bat ky cua
cac cach thic trién khai kha thi tha nhit dén th hai cta khia canh thir
chin, theo cach thtc trién khai kha thi tht tu cta khia canh thir chin, khi
bac dugc xac dinh b1 mddun xac dinh béng 3 héeflc 4, cAc ma trin tién
ma hoa cé trong nhém bang ma tuong img bic 1a:

b6n ma tran tién ma héa cé céc chi sb bang ma 0 dén 3 trong Bang G;
hodc

b6n ma tran tién ma héa cb céc chi sb bang m3 4 dén 7 trong Bang G;
hodc

bbn ma tran tién mi héa cé cac chi sb bang ma 12 dén 15 trong Bang
G

Bang G

C u,- RI
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hi so 1 2 3 4
bang
ma
0 uy = [1 -1 -1 —I]T WO{I W0{14} / Wo{m} /‘ W0(1234}
1 Uy = [1 1 j]T Wl“ W1{m/‘ W1{123}/~ W1(1234}
2 u, = [1 1 -1 I]T Wz{l W2<12} / W2{123} /1 W2{3214}
3 uy =t j 1 -4F w w2 /] w12 ) w24
Hoou=h c-pNE - ampNg W wE L wE L
5 s =[l (1—j)/\/5 j (-1‘j)/\/E]7 W w4 w2 /] 14
6 Ug _[1 a+n/2 -j (—1+j)/\/—1 ! w1 w4/ w3
I R A I I T
8 ug=f -1 1 1 w ZASNE B AU AR A
9 ug =l —j -1 -if Wg{l W9(14}/~ W9{134}/\ WQ{1234)
U o=k 11 1F wal mE mE me
0
o uy=f j -1 jf mil o omiP o mP Ny wE
1
1 Upp = [1 -1 -1 I]T Wl{zl Wl{zm/‘ Wl{zm}/’ Wl{21234}
2
IR T T T
3
1 Uy = [1 1 -1 _1]1' ng Wlan}/‘ nglzs}/1 WIE‘3214}
4
N wi WP
5

trong d6 W' dai dién ma tran dugc tao bdi nhom cot {s} cuia ma

tran W, =1-2uu” /u"u ,vallamatridn don vi 4x4.

Khia canh thir mudi dé cép dén tram co sd, trong do6 tram co s& géom:

modun ti€p nhén, dugc cau hinh dé tiép nhan bac dugc st dung cho chi

bo s6 tang truyén, PMI thir nhat, va PMI th( hai duoc gui béi thiét bi

nguoi dung; va médun xac dinh, duoc cAu hinh dé x4c dinh, theo PMI thi

nhé_t va PMI thir hai duoc tiép nhan bo1 moédun tiép nhéan, ma trin tién mi
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héa thtr nhit trong nhém bang ma tuong tmg bac dugc tiép nhan béi
mddun tiép nhan, trong d6 cac ma trin tién m3 héa ¢ trong nhdém bang
m3 dugc dai dién béi chi sb bang ma tha nhét va chi sb bang ma th hai,
PMI thtt nhét va chi sb bang ma thi nhit c6 phép tuong tng thir nhét, va
PMI thtr hai va chi s6 bang mi tht hai c6 phép tuong ung tha hai, trong
d6 cac ma tran tién ma hoéa W cé trong nhém bang m3 théa man phuong
trinh dudi day:

W=W;xW,, trong doé W, =F(()" }g }

n n+8

X, =[ bl "l+16 ,,1+24} , =77 va n=0,1,.,15;va
9 9 4 4
chi s6 bang m3 tht nhét tuong mg mot gia tri n, va khoang gia tri
nlatip {0,1,2,3,4,5,6,7}, {8,9,10, 11, 12, 13, 14, 15}, {0, 2, 4, 6, 8,
10, 12, 14}, hodc {1, 3,5,7,9, 11, 13, 15}.
Theo khia canh thtr mudi, theo cich thirc trién khai kha thi thar nhét
ctia khia canh tht mudi, khi bac duoc tiép nhan béi mddun tiép nhan

bang 1, W, théa mén phuong trinh dudi day:

woll[ Y71 Y Jaf ¥ J1f v
2 V4l a)Y | 4| jeG)Y 4| —a)Y | 4| —jaiyy | [

trong d6 Ye le,e,ee,) » ai)=¢™; khi Y bang ¢, a(i) bing
a(l); khi Y bing e,, a(i) bang «(2); khi Y béng ey, a(i) béng
a(3); khi Y bang e,, a(i) bing «(4); e dai dién vecto cdt c6 chidu
4x1, trong d6 phan tir i™ trong ¢, bing 1, tAt ca cc phan tt khac bang 0,
vai e {1,2,3,4}; Alahingsb.

Theo khia canh thtr mudi, theo cich thic trién khai kha thi thi hai cta
khia canh thir muoi, khi bac duoc tiép nhan bd1 modun tiép nhan béng 2,

W, théa mdn phuong trinh dudi day:
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1y Y| 11y Y,
W, e — —| . ]
BY, -Y,| B|lJY, -JY, hOE}C
(YlaYz)E{(el,el),(ez,ez),(e3,e3),(e4,e4),(el,ez),(ez,e3),(e1,e4),(e2,e4)};
W,ed=| 1 2| 2 o o 2 (Y., Y,)e{(e,e,)}
BLY, Y.I'BLY, -%,]'B[-Y, Y.]'B|-Y% -Y,
1Y, ,] 1]y Y
WZE{—B_—Yi —;2:| ’EI:]Yll _J;2:|} (YI’YZ)E{(el’el)’(efl’ez)7(e37e3),(e4,e4)}
Y,

er{%LYo _Y;J ,} (Y, Y,)e{(e,e).(e,2,).(e5,),(e;,,)}

trong d6 e, dai dién vecto cot ¢ chidu 4x1, phan tir i® trong e, bing
1, tat ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 12 hing sd.

Theo khia canh tht mudi, theo cach thic trién khai kha thi thit ba cia
khia canh thit muoi, nhém ma tran tién ma hoa tuong tng chi s§ bang ma
thir nhét tuong tmg PMI thir nh4t gdm c4c ma tran tién m héa Ul va U2,
trong d6 cac ma tran tién ma héa Ul va U2 dugc chi bao béi chi sb bang
ma th hai, trong d6:

1| v 1| v 1
Ul=— , U2=— , Yo ,
A ﬂv A _ﬂv q1n+(8n mod32)

B=""*a(i), i=(nmod4)+1, a()=qg ", vaAlihingsd.

Theo cach thirc trién khai kha thi thit nhdt cta khia canh tht muoi,
theo cach thtrc trién khai kha thi thit tu cua khia canh th muoi, khi bac
duoc tiép nhan bd1 modun tiép nhan béng 1, cac ma tran tién ma héa W
cd trong nhom bang ma dugc xac dinh theo Bang A:

Bang A

0 I/Vil(,lo VKI(,II W(l W(l W(I) W(l W(l) W(l)

7,2 i,3 i) +8] i+ i +8 i+§
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8 9 10 11 12 13 14 15
0 wd wd we wd o) z-fi ) 70
—-15
. _(m=i)/4
, 1 YV, jem— o
trong dé6 W =— . y(m)= 2 _[1 e
k2 O, }/(m) ( ) [ :|

vm

g, =™, vam va k 1a c4c s0 nguyén khong 4m; ;, dai dién chi s6 bang

ma th nhat; i, dai dién chi so bang ma thi hai.

Theo cach thirc trién khai kha thi thir hai ctia khia canh thir muo1i, theo

cach thtc trién khai kha thi tht ndm cua khia canh thér mudi, khi bac

dugc tiép nhan bdi mddun tiép nhan bang 2, cac ma tran tién ma hda W

cd trong nhém bang ma dugc xéc dinh theo Bang B1 hoic B2:

Bang B1

A i

0 1 2 3
0-15 il(jl),o il(jl),l J il(is),i1+8,0 il(fg,iﬁs,l
A i

4 5 6 7
0-15 il(fl)é,i1+l6,0 z‘l(-fl)tS,il +16,1 1'1(24,1‘1 +24.( ml(f%4,i,+24,1
A i

8 9 10 11
0-15 il(jl)ars,o il(.i)+s,1 7 il(fg,il-i-lé,o il(fé,i1+l6,1
A I

12 13 14 15
0-15 il(,?+24,o il(,§1)+24,1 ’ il(fg,il +24,0 il(fg,il +24,1
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Bang B2
I 2
0 1 2 3
0-15 il(,%l),o ix(jl),l il(fg,i]-#S,O il(-fB),i1+8,1
A 2
4 5 6 7
0-15 i1(31)6,11+16,0 il(fl)s,iﬁls,l 51(34,il+24,c i1(3%4,i1+24,1
i I
8 9 10 11
0-15 ~i,(-§§,z'x+24,0 i ;l(f;,il+24,0 il(fS),i1+24,2 Nil(-zg,i1+24,2
i i
12 13 14 15
0-15 72 7 7(2) 7(2)
i, +16,0 i+8,i;+24,0 ii+16,i;,0 i{+24,i;+8,0
wong 45 Wl | ]
8PV —PVm J8 PV PV

z ) 1 v,
W"g"l"k B \_[g[gokvm,
va m, m', va k 13 cac sd nguyén khong 4m; i, dai dién chi s6 bang m3
thir nhat; i, dai dién chi s6 bang ma thit hai.

Theo khia canh thir mudi hodc cach thirc trién khai kha thi bat ky cta
cc cch thic trién khai kha thi tir thir nhat dén thi nim ciia khia canh thir
mudi, theo cach thirc trién khai kha thi thtr sdu cia khia canh the mudi,
khi bac dugc tiép nhan béi mddun tiép nhan bang 1, PMI thi nhéit, PMI
thir hai, chi s6 bang m3 thir nhét twong tmg PMI thtr nhét, va chi sb bang

ma th hai tuong ing PMI tha hai dugc xac dinh theo Bang C1, C2, C3,

hoac C4:

_quVm

v =
m _ Jj27am/32
} , V, = [1 e ] ,
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Bang C1

10

14

11

13
15

IPM 12

:IPMII

L

[PMII

ng C2

I

10
12

‘[PM 12

Lpyn +8

L

10
10
11

IPM[l
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14

11

13
i5

11

12
12
13
13
14
14
15
15

Bang C3

I

10

11

10

11

IPMIZ

=72 ]PMII

(@\l

10
10
12
12
14
14

[PMII
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Béng C4
Tpyn L =) Lpyn + Loir 2
1
0 1 0 4
0 1 1 6
1 3 0 12
1 3 1 14
2 5 0 5
2 5 1 7
3 7 0 13
3 7 1 15
4 9 0 4
4 9 1 6
5 11 0 12
5 11 1 14
6 13 0 5
6 13 1 7
7 15 0 13
7 15 1 15

trong d6 1,,,, dai dién PMI thtr nhat, 7, . dai dién PMI th hai,

e
i, dai dién chi s6 bang ma thir nhét, va i, dai dién chi sb bang ma th
hai.

Theo khia canh thtr mudi hodc cach thirc trién khai kha thi bat ky cua
cac cach thuc trién khai kha thi tir thit nhét dén thit ndm ciia khia canh tht
muoi, theo cach thire trién khai kha thi th bay cuia khia canh thr muoi,

khi béc duoc tiép nhdn bdi modun ti€p nhin bang 2, khoang gia tri n co

-57 -



22730

thé 1a tap {0, 1,2, 3,4, 5,6, 7} hodc {8, 9, 10, 11, 12, 13, 14, 15}.

Khia canh thd mudi mét dé cap dén tram co s, trong d6 tram co s&
gém: modun tiép nhén, duoc cAu hinh dé tiép nhan gia tri dugc ma hoa
chung duoc gui boi thiét bi nguoi dung; va modun xac dinh, duoc cdu
“hinh dé xé4c dinh gia tri ctia chi s6 bang mi thir nhét va bac dugc sir dung
cho chi béo s tang truyén theo gia tri dugc mi héa chung duoc tiép nhan
bdi mddun tiép nhén, phép tuong tmg gifta gia tri dwoc ma héa chung va
~ bac va phép tuong Umg giita gia tri duoc mi héa chung va chi sb bang ma
thr nhét, trong d6 gid tri cta chi sb bang ma th& nhit tuong Ung mot
nhém ma tran tién mi héa trong nhém bang mi, nhém bang ma tuong
ung béac, cac ma tran tién ma hoa co trong nhom bang ma dugc dai dién
béi chi s6 bang ma thir nhat va chi sé bang m3 thir hai, va cic ma tran

tién ma héa W ¢6 trong nhém bang m3 thoéa man phuong trinh duéi day:

W=W;xW,, trong do W, :[);” )g }

X = 1 I 1 1 _ ,J2732 ) _ C o
- n+16 ne2d | > 1 =€ ,va n=0,1,.15;va

n n+8

2 A
chi s6 bang ma thtr nhit twong Gmg mét gié tri n, va khoang gié tri n 12
tap {0, 1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6}, {1, 3,
5,7}, {8, 10, 12, 14}, hogc {9, 11, 13, 15}.

Theo khia canh thir mudi mot, theo cach thirc trién khai kha thi thir
nhét cta khia canh thitr mudi mét, khi bac dugc xac dinh bdi moédun xac

dinh bang 1, W, théa man phuong trinh dudi day:

- 1 Y 1 Y 1 Y 1 Y
2V Ul a()Y | 4| ja@)Y | 4| —at)Y | 4| —jat)y |

23-1) .

trong do Ye{e,e,e.e}, a@)=¢"""; khi Y bang e, ali)
béng a(l); khi Y béng e,, a(i) bing «(2); khi Y bé‘mg e, a(i)

bang «(3); khi Y béang e,, ali) béng a(4); e dai dién vecto cit co
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chiéu 4x1, trong d6 phan tir i® trong e, bing 1, tit ca cac phan tir khéc
bing 0, vai e {I,2,3,4}; Ala hing sb.

Theo khia canh thtr mudi mot, theo cach thire trién khai kha thi thir hai
cua khia canh thtr muoi mot, khi bac duoc xac dinh bdi médun xdc dinh

bang 2, W, thoa min phuong trinh duéi day:

W c _1_ Y1 Y2 l Yl YZ
*7|BlY, -Y, | B|jY, -jY, hodc

(Y. Y,) e{(e,0).(e,,6,), (6,6, (e1:€)),(e1,6,): (65,6, (61 €,), (€3, €.}

1Y, Y Y|1]Yy Y,
wefifi e %Al Val% ] et
1Y, Yz 1 Y,
er{g Y1 } ﬁl: _]Y }} ’Yl)e{(elﬂel)’(egaez),(33,e3),(e4,e4)}
Y,
YZ

H( Y, )e{(ea,e).(e,,8,).(¢,,4), (e, ¢,)}

trong d6 ¢, dai dién vecto c6t c6 chiu 4x1, phén tir i™ trong e, bing
1, tat ca cic phan tir khac bang 0, vai e {1,2, 3, 4}; Blahing sb.

Theo khia canh thtr mudi mot hodc cach thic trién khai kha thi bat ky
ctia cac cach thirc trién khai kha thi tir tht nhit dén thi hai cia khia canh
thr muoi mot, theo cach thire trién khai kha thi tht ba cta khia canh thi
mudi mdt, khi sb bit mang gia tri dugc ma héa chung bang 4, phép tuong
ung gifta gia tri dugc ma hoa chung va bac va phép tuong Ung gitta gia tri

dugc ma héa chung va chi s6 bang ma thir nhat duge xc dinh theo Bang
D duéi day:

Bang D
Lagypun RI i

07 1 Lagsouan
8—15 2 Luypuin g

trong do 1,,,,, dai dién gid tri dugc ma hoa chung, RI dai dién
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béc, va j, dai dién chi s6 bang m3 thir nhét.

Theo khia canh thir mudi mot hodic cach thic trién khai kha thi bat ky
cua céc cach thirc trién khai kha thi tir thir nhat dén thir hai ciia khia canh
thr mudi mot, theo cach thic trién khai kha thi thir tu cia khia canh thir
mudi mét, khi sé bit mang gia tri dugc ma hda chung bang 3, phép tuong
Umg gifta gia tri duogc ma hda chung va béc va phép tuong Ung gifta gia tri
dugc ma héa chung va chi $6 bang ma tha nhét duoc xac dinh theo Bang

E dudi day:

Béng E
L rsparm RI I
0-3 1 2% Trrspans
4-7 2 ZX([RI/PMH _4)

trong d6 1,,,,, daidién gia tri dugc mi hoa chung, RI dai dién bac,
va i dai dién chi s6 bang ma thir nht.

Khia canh tht mudi hai dé cap dén tram co sO, trong do tram co sé
gém: modun tiép nhén, duoc cdu hinh dé tiép nhan PMI tht hai, chi sb
bang ma tha nhat, va bac duoc st dung cho chi bao sb téng truyén duoc
glri béi thiét bi nguoi ding; médun xéc dinh, duge cdu hinh d8 x4c dinh,
theo PMI thir hai va chi s6 bang m3 tht nhit duoc tiép nhan béi modun
tiép nhan, ma tran tién m3 héa th nhat trong nhdém bang ma tuong g
bac duoc tiép nhan béi modun tiép nhan, trong d6 c4c ma tran tién ma
hoéa c6 trong nhém bang ma duoc dai dién bai chi sb bang ma thir nhat va
chi s6 bang ma thir hai, PMI tht hai va chi sb bang ma tht hai c¢6 phép
tuong tng tht nhat, va déi véi mot chi sb bang m3 thir nhat cho trudc,
khoang gié tri chi s6 bang ma thtr hai twong Umng khoang gia tri PMI thi
hai 13 tip con riéng cta khoang gia tri chi s6 bang ma thi hai, trong do

cic ma trdn tién mad héa W cé trong nhdm bang ma théa méin phuong
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trinh dudi day:

W=W;xW,, trong do W, ={ " }

n+8

X, { 1" : "1+16 nlm} , g =€, va n=0,1,,15;
7 % % 9

chi s6 bang m3 thir nhat tuong mg mot gia tri n, va khoang gia trin la
tap {0,1,2,3,4,5,6,7,8,9,10,11,12, 13, 14, 15}; va

khi bac duogc tiép nhan béng 2, trong cac nhém ma trdn tién ma hda
duoc x4c dinh theo chi sb bang ma thir nhit va chi sb bang ma thir hai
tirong Ung khoang gia tri PMI tht hai, nthém ma trén tién mi héa thir nhat
tuong Gmg chi s6 bang ma tht nht i,, vanhém ma trdn tién m3 hoa thu
hai tuong g chi s6 bang m3 thtr nhit i, loai trir 1An nhau, trong d6

chi s6 bang m3 thtr nhét i,, dai dién chi s bang ma th& nhit twong tmg

n cd gia tri bang a, chi s0 bang ma th nhat j, dai dién chi s0 bang m3

thtr nhat tuong ung n cé gia tri béng at8,vaa € {0,1,2,3,4,5,6,7}.
Theo khia canh thtr mudi hai, theo céach thirc trién khai kha thi tha
nhat clia khia canh thi mudi hai, khi bic duoc tiép nhan béi médun tiép
nhan bang 1, W, théa man phuong trinh dudi day:
" {3 aare] AL ston] S et 3]
24| a@)Y | 4| ja()Y | 4| —a()Y | 4| —ja()Y

9

trong d6 Ye {el,ez,e3,e4} » a()=¢"""; khi Y brfmg e, a(i) b%lng
al); khi Y béng e,, a(i) bing «(2); khi Y béng e,, afi) béng
a(3); khi Y bang e,, a(i) bing a(4); e dai dién vecto cot ¢ chidu
4x1, trong d6 phan tir i" trong e, bing 1, tit ca cac phén tir khéc bing 0,
vai e {1,2,3,4}; Alahing sé.

Theo khia canh thit mudi hai, theo cach thirc trién khai kha thi tht hai
cua khia canh thir muoi hai, khi bac dugc tiép nhan b1 modun tiép nhan

bang 2, W, thda man phuong trinh dudi day:
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1y Y, | 11Y Y,
er - s . .
BlY, -Y,| B|lJY, )Y,
(Y, Y,) e{(e,e),(e;,6,),(e5,8),(e,.6,). (e, 8,),(e,,8).(e,¢,).(e,.€,)} 5 hodic

Y Y, Y Y Y Y Y Y
W, e l 2 ’l 1 2 ,l 1 2 ’l 1 2 (YI,Yq)E{(eq,e“)}
B Y, ’BlY, -Y,| B|-Y, Y,|'B|-Y, -Y, : :

Y Y. Y.
2:| _l{ 1 2 }} (Ysz)G{(61,81),(62,ez),(e3,e3),(e4,e4)}

=
m
—
w|—
o e e

L -Y, ‘B 7Y, -jY,
1Y, Y,
W, e B v |’ (YI,YZ)G{(el,e3),(ez,84),(83,61),(64,62)}
L 1

trong d6 e, dai dién vecto cot cé chiéu 4x1, phan tir i™ trong e,

bang 1, tat ca cic phan tir khac bang 0, vai e {1,2,3,4}; B 13 hing sb.
Theo khia canh thit muoi hai hodc cach thirc trién khai kha thi bét ky
ctia cac cach thire trién khai kha thi tir thtr nhit dén thir hai cta khia canh
thtr mudi hai, theo cach thic trién khai khé thi thit ba cta khia canh tht
mudi hai, khi bic dugc tiép nhin béi modun tiép nhan bang 2, cac mdi
quan hé tuong hd gitra PMI thir hai, chi s6 bang m3 thir nhat, va chi sb

bang ma thr hai dugc xac dinh theo Bang F1 hoac F2:

Bang F1
‘[PMIZ - il iZ
0-3 0-7 2 X Loy
8-15 2XIPM12+1
Bang F2
[PMI'_’ il iZ
0-3 0-7 2X Loy
8-15 2% Loy +8
trong d6 1,,,, dai dién PMI thit hai, i dai dién chi s6 bang ma thtr

nhat, va i, dai dién chi so bang ma th hai.
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Theo khia canh thtt mudi hai hogic cach thirc trién khai kha thi bt ky
cia céc céch thic trién khai kha thi tir thir nhat dén tht hai cta khia canh
thir muoi hai, theo cach thirc trién khai kha thi tht tu cta khia canh tha
muo1 hai, khi bac duogc tiép nhan b1 moédun tiép nhan béng 3 hodc 4, cac
ma tran tién ma héa cé trong nhém bang ma tuong ung béc la:

bbn ma tran tién ma hoa cé cac chi sb bang mi 0 dén 3 trong Bang G;
hodc

bbn ma tran tién ma héa c6 cac chi sévbéng mi 4 dén 7 trong Bang G;
hoéc

bon ma tran tién ma hoéa cd cac chi s6 bang ma 12 dén 15 trong Bang

Bang G
C u, RI
hi s6 1 2 3 4
bing
ma
0 Uy = [1 1 -1 _1]T Wo{l W0{14} / Wo{1z4} /w WO{1234}
1 Uy = [1 -j 1 j]T Wx{l WI{IZ}/“ WI{I'ZS}/Q Wl{1234)
2 Uy = [1 1 -1 l]T WZ{I W2{12) / W2(123} / W2{3214}
3 uy = [1 i1l - j]T W3(1 W3{12} / W3{123} / W3{3214}
4

Uy = [1 (—l—j)/\/_z‘ - (l—j)/\/f W4{1 W4{14)/~ 1,7,4{124}/w W4{1234}

5 s =[| A=p2 § 1-)) / JE]I i w4 /] w2/ ey

6 ug = [1 a+)/N2 -j (-1+ )/ 1 w i w3 /] w3 /] w2

' 47 = [1 C1+)/N2 (1+f)/\/5]] ! w13} /. w34 /| 1324

8 ug = [1 -1 1 I]T Ws{l W8{12}/“ Ws(m}/* Wg{1234}

9 Ug = [1 -j -1 - ]T W9{1 W9(14} / W9{134} /w W9{1234)

1 Uy = [1 11 —I]T ng ngs}/ﬂ ngzs}/« ngaz‘q
0

1 up=f ;-1 jF w ! w3 /] w54 /] w1324
1

1 Uy = [1 -1 -1 I]T Wl{zl “ Wl{;z}/‘ Wl{zm}/* Wl{21234)
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C u, RI
hi sb 1 2 3 4
bang
ma
2

U =l 11 -1F wil o wE e
3

1 u14=[1 1 -1 —I]T ng ngw}/« ngzs)/w ngam)
4

1 , 23

1 “15={1 11 1]T PVI{S Wl{sm/‘ W1{5123}/‘ I’Vl{sl &

5

trong d6 W' dai dién ma tran dugc tao bdi nhom cot {s} cia ma
tran W, =1-2uu’ /u”u ,valla matrdn don vi4x4.

Dua trén céac giai phap ky thuat néu trén, thong qua phuong phép
truyén ma trin tién ma héa 4-anten, va thiét bi ngudi ding v tram co s
theo cadc phuong an thuc hién sang ché, nhidu ma tran tién mi héa ap
dung cho anten mang tuyén tinh dong dang c6 thé duge chi bdo ma khong
thay d6i ché d6 phan hdi hodc cac bit phan héi, va cé thé dam béo ring
hiéu ndng &p dung cua anten ludng cuc khong bi anh hudng, sao cho hiéu »
ning hé thdng c6 thé duoc cai thién va trai nghiém nguoi ding c6 thé

dugc ting cuong.

M@ ta vin tit cdc hinh vé

Pé mo ta cac giai phap k¥ thuat theo cic phuong 4n thuc hién sang
ché 15 rang hon, phan dudi day gidi thidu van tit cac hinh v& di kém cin
dé mo ta cac phuong 4an thuc hién sang ché. RS rang 13, cic hinh v& di
kém trong phan md ta dudi day chi thé hién mét sb phuong 4n thuc hién
sang ché, va nguoi co kién thirc trung binh trong linh vuc van c6 thé suy
ra cac hinh v& khéc tir c4c hinh vé di kém nay ma khong can nd luc sang
tao.

Fig.1 13 luu db cta phuong phap truyén ma tran tién m3 hoa 4-anten
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theo phuong 4n thyuc hién sang ché;

Fig.2 12 luu d6 khéc cta phuong phdp truyén ma trin tién ma héa
4-anten theo phuong 4n thuc hién sang ché;

Fig.3 13 luu d6 khéc nita ctia phuong phép truyén ma tran tién ma héa
4-anten theo phuong 4n thuc hién sang ché;

Fig.4 13 Iuu d6 ctia phuong phap truyén ma tran tién ma héa 4-anten
theo phuong 4n thuc hién khac cia sang ché;

Fig.5 1a luu d6 khéc cta phuong phap truyén ma tran tién ma hoa
4-anten theo phuong an thyc hién khac cta sang ché;

Fig.6 1 luu dd khéc nita clia phuong phép truyén ma tran tién ma hoa
4-anten theo phuong 4n thuc hién khac cua sang ché;

Fig.7 12 so d6 khdi cia thiét bi ngudi ding theo phuong &n thyuc hién
sang ché;

Fig.8 13 so @6 khéi khéc cua thiét bi ngudi dung theo phuong an thuc
hién sang ché;

Fig.9 1a so d6 khéi khéc nita cua thiét b ngudi dung theo phuong 4n
thuc hién sang ché;

Fig.10 1 so db khéi cua tram co s& theo phuong an thuc hién sang
che;

Fig.11 13 so dd khéi khac cta tram co s& theo phuong an thyc hién
sang ché;

Fig.12 1a so d0 khéi khéc nita cia tram co s& theo phuong an thuc
hién sang ché;

Fig.13 1a so d6 khdi cta thiét bi ngudi ding theo phuwong 4n thuc hién
khéc cta sang ché;

Fig.14 12 so db khdi khac cua thiét bi nguoi dung theo phuong an thuc
hién khéc cta sang ché;

Fig.15 1 so d6 khéi khac nira cua thiét bi nguol dung theo phuong 4n

thuc hién khac ctia séng ché;
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Fig.16 13 so d6 khéi ciia tram co s theo phuong an thuc hién khéc cia
sang ché;

Fig.17 12 so dd khéi khac cia tram co s& theo phuong an thuc hién
khéc cua sang ché; va

Fig.18 1a so dd khéi khac nita ciia tram co s& theo phuong an thuc
hién khac ciia sang ché.
M@ ta chi tiét cdc phwong dn thuc hién sdng ché

Phén dudi ddy mo ta rd rang va ddy di cac giai phap k¥ thuit theo cac
phuong an thyuc hién sang ché Theo cac hinh v& di kém theo chc phuong
an thyc hién sang ché. R rang 13, cac phuong an thuc hién dugc mo ta la
mdt phan thay vi tit ca cic phuong 4n thuc hién sang ché. Tt ca cac
phuong 4n thuc hién khac thu dugc béi nguol co kién thirc trung binh
trong linh vuc dua trén cdc phuong 4n thuc hién sang ché khong cin nd
lyc sang tao sé€ nam trong pham vi bdo h cta sang ché.

Nén hiéu ring, cac giai phap k¥ thuat theo cac phuong 4n thuc hién

-sang ché c6 thé duoc ap dung cho cac hé théng truyén thong khac nhau,

nhu: hé thong truyén théng di dong toan cau (Global System of Mobile
communication, viét tit “GSM™), hé théng da truy nhép phén chia ma
(Code Division Multiple Access, viét tat “CDMA”), hé théng da truy
nhép phan chia ma bang rong (Wideband Code Division Multiple Access,
viét tit “WCDMA”), dich vu vd tuyén géi téng hop (General Packet
Radio Service, viét tit “GPRS”), hé théng tién hoéa dai han (Long Term
Evolution, viét tit “LTE”), hé théng song cong phan chia tin sé LTE
(Frequency Division Duplex, viét tit “FDD”), song cong phén chia thoi
gian LTE (Time Division Duplex, viét tit “TDD™), hé théng vién thong di
dong toan cdu (Universal Mobile Telecommunication System, viét tét
“UMTS”), hé théng truyén thong lién tac toan cau cho truy nhap vi séng
(Worldwide Interoperability for Microwave Access, viét tit “WiMAX”)

hodc hé théng tuong tu.
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Ciing nén hiéu ring theo cic phuong 4n thuc hién sing ché, thiét bi
nguoi dung (User equipment, viét tit “UE”) c6 thé dugc goi 12 thiét bi
dau cubi (Terminal), tram di dong (Mobile Station, viét tht “MS”), thiét bi
du cudi di déng (Mobile Terminal), va thiét bi tuong tw. Thiét bi ngudi
dung c6 thé truyén thong véi mot hodc nhidu mang 18i théng qua mang
truy nhap khong diy (Radio Access Network, viét tit “RAN”). Chéng
han, thiét bi nguoi ding c6 thé 13 dién thoai di dong (con duoc goi 13 dién
thoai “té bao™) hodc may tinh cé thiét bi ddu cudi di dong. Ching han,
thiét bi ngudi ding ciing c6 thé 13 thiét bi di dong gén trén xe, tich hop
san trong may tinh, cim tay, dut tii, hodc mang di duoc vbn trao d6i thoai
va/hoac dit liéu véi RAN.

Theo cac phuong an thuc hién sang ché, tram co s& c6 thé 13 tram thu
phét co s (Base Transceiver Station, viét tit “BTS”) trong GSM hoic
CDMA, hoic c6 thé 13 nat B (NodeB, viét tit “NB”) trong WCDMA,
hodc c6 thé 12 nit B tién hda (evolved Node B, viét tit “eNB” hodc
“e-NodeB”) trong LTE, v6n khong bi gii han theo sang ché. Tuy nhién,
dé d& mo ta, cac phuong an thuc hién dudi ddy dugc mo ta bé'lng cach s
dung eNB lam vi du.

Fig.1 thé hién luu db ctia phuong phép 10 dé truyén ma tran tién m3
héa 4-anten theo phuong 4n thuc hién sang ché. Phuong phap 10 c6 thé
dugc thuc hién, chéng han, béng thiét bi ngudi dung. Nhu duogc thé hién
trén Fig.1, phuong phap 10 gdm céc budc:

S11. Xac dinh bac duge sir dung cho chi bao sé tAng truyén.

S12. X4c dinh ma trin tién m3 hoéa thd nhét trong nhém bang m3
tuong Ung bac, trong d6 cic ma trén tién ma hoda c¢é trong nhém bang mé
duogc dai dién boi chi s6 bang m3 thir nhét va chi s6 bang m3 thir hai.

S13. Xéc dinh PMI thr nhat va PMI thtt hai duge st dung cho chi bao
ma trin tién ma hoa thi nhat, trong d6 PMI thu nhat va chi sb bang ma

thir nhat c6 phép twong ting thir nhit, va PMI th hai va chi sb bang ma
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thtr hai c6 phép tuong tng thit hai.

S14. Gui PMI thr nhit va PMI thi hai duoc st dung cho chi bdo ma
tran tién ma hoa tht nhat dén tram co s6.

Céc ma tran tién ma hda W c6 trong nhém bang mi théa méin phuong
trinh dudi day:

W=W,xW,, trong do W, =F§" ;() } ,

X, =[ 1" LS "1+16 "1”4} , = va n=0,1,.,15;va
9 4 q %

chi sb bang ma tha nhat tuong trmg mot gia tri n, va khoang gia tri n 1a
tap {0, 1,2,3,4,5,6,7}, {8, 9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6, 8, 10,
12, 14}, hodc {1,3,5,7,9, 11, 13, 15}.

Do vay, thong qua phuong phap truyén ma tran tién m3 héa 4-anten
theo phuong an thuc hién nay ctia sang ché, nhidu ma trén tién m3 héa ap
dung cho anten mang tuyén tinh déng dang c6 thé duoc chi bao ma khong
thay d6i ché d6 phan hdi hoic cac bit phan hdi, va ciing c6 thé duoc dam
bao rang hiéu ning ap dung cia anten ludng cuc khong bi anh huéng, sao
cho hiéu ning hé thdng c6 thé duogc cai thién va trai nghiém nguoi ding
c6 thé dugc ting cudng.

Mot cach cu thé, & bude S11, thiét bi ngudi dung c6 thé xac dinh bac
duoc str dung cho chi bao sb ting truyén, ching han, dya trén thong tin
trang thai kénh (Channel State Information, viét tit “CSI””). Nén hiéu ring
UE c6 thé xac dinh bic bang cach st dung phuong phap vén quen thudc
v6i ngudi c6 hiéu biét trung binh trong linh vyuc, khéng duge mé ta thém
& day dé ngin gon.

O bude S12, thiét bi nguoi ding UE c6 thé xac dinh, trong nhém bang
ma trong ung bac, chﬁng han, dua trén CSI, ma tran tién m3 hoa thir nhit
ma UE mubn eNB str dung khi eNB giri dit liéu lién két xudng. T4t ca cac

ma tran ti€n ma hda c6 trong nhém bang ma tuong ing bac cé thé dugce
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dai dién, ching han, bang chi s6 bang mi thtr nhat ; va chi s§ bang ma
th hai 4, .

Theo phuong 4n thuc hién ndy cia sang ché, mét cach tuy chon,
khoang gia tri chi s6 bang m3 thir nhat i, nam trong khoan o0 < i <15,va
khoang gi4 tri chi s6 bang m3 thi hai i, nam trong khoang 0 < iy <L, -1,
trong d6 £, 13 sb nguyén duong. Ching han, khodng gia tri £, nim
trong khoang 1<, <16, tirc 13, khoang gié tri chi s6 bang m3 tha hai i
nam trong khoang, ching han, 0 < i, <15.

O budc S13, UE c6 thé x4c dinh PMI thé nhit va PMI tht hai duoc st
dung cho chi bo ma trin tién m3 hda thit nhit. Tac 14, theo phuong an
thuc hién ndy cda sang ché, tt ca c4c ma trn tién ma héa cod trong nhém
bang ma twong tmg bac cé thé duoc dai dién khong chi bang chi sb bang
m3 tht nhat ; va chi s6 bang mi thir hai i,, ma con bing PMI tht nhat

I va PMI thir hai 1

PMI1 PMI2 *

Theo phuong 4n thuc hién ndy cua sang ché, PMI thir nhat 7, va

Part
chi s6 bang m3 thir nhét i, c6 thé co phép trong tmg thir nhét, trong do
phép twong Gmg thir nhét ¢ thé 13 mdi quan hé chire ning hodc mdi quan
hé anh xa, chang han, ; =2+*1,,,,. PMI thtt hai 7,,,, va chi s§ bang m3
thir hai i, ¢ thé cé phép tuong tng tht hai, trong do6 phép tuong ng
tht hai 6 thé 13 méi quan hé chtric ndng hoic mbi quan hé anh xa, ch?mg
han, PMI tha hai 71,,,, duogc st dung cho chi béo s6 chudi cua gia tri
trong khoang gié tri chi s bang m3 thir hai i

Nén hiéu ring theo phuong 4n thuc hién nay cta sang ché, nhom duge
tao boi cac ma trdn tién m3 hoa duoc dai dién béng PMI tht nhét Lo
va PMI thtr hai 1,,,, 1a tdp con riéng cia nhém bang ma; tdc 13, theo
phuong an thuc hién nay cia sang ché, ma tran tién ma hda 4-anten duoc

truyeén 1a ma trén tién m& hoéa 4-anten ma viéc ldy mau phu (lay mau phu)
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duoc thuc hién trén do.

O budc S14, thiét bi ngudi dung giri PMI thir nhat va PMI thir hai
duoc st dung cho chi bao ma tran tién m3 hoa th( nhit dén tram co sé
trén kénh, chéng han, kénh PUCCH, kénh chia sé lién két 1én vat Iy
(Physical Uplink Shared Channel, viét tit “PUSCH”), hoic kénh khac.

Mdt cach tuy chon, theo phuong an thuc hién ndy cua sang ché, thiét
bi ngudi dung giri PMI tht nhét va PMI thit hai dugc st dung cho chi bao
ma tran tién mi hoéa tht nhit cho tram co s& trén mét kénh lién Kkét 1én.
Kénh lién két 1én c6 thé 13 kénh nhu PUCCH hodc PUSCH. Ching han,
thiét bji nguoi dung truyén PMI thtr nhat va PMI tht hai dugc st dung
cho chi b4o ma tran tién ma héa thir nhat trén mot PUCCH, hodc thiét bi

~ ngudi dung truyén PMI thir nht va PMI thir hai duoc sir dung cho chi
b4o ma tran tién m3 hoéa tha nhét trén moét PUSCH. Nén hiéu rang thiét bi
ngudi ding cling c6 thé giri riéng & PMI thtr nhat va PMI thi hai duogc st
dung cho chi béo ma trdn tién ma hoa tht nhit dén tram co s&, va phuong
4n thuc hién nay ctia sang ché khong bi gii han & dé.

Theo phuong &n thyc hién nay cua sang ché, cac ma tran tién m3 hoa

— W ¢6 trong nhém bang ma tuong ung bac théa man phuong trinh (4) duéi
day:
W=W W, )

. X 0
trong do W, ={ 0” X } ,

n+8

|: 1 1 1 1 } 2732 ()
X, =| , a6 v | > =€, va n=0,1,.15.
4% 4 % 4

Theo phuong 4n thyuc hién nay cta sang ché, mét chi sd bang ma thi
nhét twong tmg mot gi tri n, va khoang gia trin 1a tap {0, 1,2, 3, 4, 5, 6,
73, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6, 8§, 10, 12, 14}, hodc {1, 3, 5,
7,9, 11,13, 15}.

MOot céch tuy chon, theo phuong an thuc hién nay cta sang ché, chi sb
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bang ma tht nhat va n c6 gié trj twong tw. Chang han, khi gi4 tri cta chi
s6 bang m3 thtr nhét bang 1, gid tri cua n cling bang 1; tie 13, khi i =1,
n = 1. Nén hiéu ring phuong 4n thuc hién niy cia sang ché duge mé ta
chi bing cach sir dung trudong hop ma chi sé bang ma thir nhat va n c6 gia
trj tuong tu 13m vi dy, nhung sang ché khong bi giéi han & d6 mién 12 gia
tri cua n dugc xac dinh duy nhét theo gia tri cua chi sd bang ma thi nhét.

Theo phuong 4n thuc hién niy cta sang ché, mét cach tiy chon, khi
béc duogc xéac dinh bang 2, khoang gia tri n c6 thé 1a tap {0, 1, 2, 3, 4, 5, 6,
7} hodc {8,9, 10, 11, 12, 13, 14, 15}.

Theo phuong 4n thuc hién niy cta sang ché, mét cach tiy chon, khi

bac dugc x4c dinh bang 1, W, théa mén phuong trinh (5) duéi day:

oA Y 12 Y (1 Y ([ v
2V 4l aG)Y | 4| jaG)Y [ 4| -aG)Y [ 4| -jat)Y )

trong d6 Ye{e,e,e,e)» a@)=¢"; khi Y bing ¢, a()
bing «(l); khi Y béng e,, afi) bang «(2); khi Y bing ey, ali)
bing «(3); khi Y béng e,, a(i) bing a(4); e, dai dién vecto cot cd
chiéu 4x1, trong d6 phan tir i" trong e, bang 1, tit ca cac phin tir khac
bing 0, vai e {1,2,3,4}; Ala hing sb.

Theo phuong 4n thuc hién niy cia sang ché, mot cach tuy chon, khi
bac duogc xac dinh béng 1, cac ma trdn tién ma héa W co trong nhém
bang ma dugc xac dinh theo Bang A:

Biang A

w wa wo w w.Q w.®

ip,l iy, 2 i3 i +8§ i+ i+8 i+8
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O W(l W(l W(l W(l W(l) W(l I/V(l) W’(l)

i+ i+ i+ i+ i+2 i+ i+2 i+2

m—i;)/4

(
2z .
32 Jj2mm/32

s, V, = |:1 e ] ,

1 v j
trong d6 w9 == " , y(m)=e
g m,k 2|:¢k7(m)vmj| }/( )

0, =¢’* vam va k 12 cc s nguyén khong 4m; i dai dién chi sb bang
m3 thir nhat; ;, dai dién chi sb baﬁg ma thi hai.

Theo phuong 4n thuc hién ndy cta sang ché, mét cach tiy chon, khi
bac dugc x4c dinh béi UE bang 2, W, théa min phuong trinh (6) dudi

day:

el 5ol %)
27\BlY, -Y, | B|jY, -jY, | (6)
(vaYz) € {(el,el),(ez,ez),(63,83),(34,64),(61,82), (62,33), (61764)9(82)64)}
trong d6 ¢, dai dién vecto cot co chiéu 4x1, phén tr it trong e brfmg
1, tAt ca cac phan tr khac bang 0, vai e {1, 2,3, 4}; B 1a hing sd.
Theo phuong an thuc hién nay cua sang ché, mot cach tuy chon, khi

bac duoc xac dinh béng 2, W, thoéa min phuong trinh (7) duéi day:

Y, | 11Y Y 11Y, Y, |1]|Y, Y.
2 = 1 2 = 1 2 — 1 2 (Ysz)e{(ezaez;)}
Y, Bl -Y,| B|-Y, Y,| B|-Y, -Y,

Yl
Yl
1 -Yl Y, 11 Y, Y, V
W, - [y Y7Y s > 265 ),\65,€3),(€4, €
ZE{B Y, -Y,|'B|jY, -, ( 1 z)e{(el &), (e, e,),(e5,63), (e, 4)}
YI
YZ

i Y.
W2 E{% —Y2:| ’} (Y15Y2)e{(els63):(62584)’(63’61)’(64’62)} )
j 1 (7

trong d6 e, dai dién vecto cot co chiéu 4x1, phan tr i® trong e, bing
1, tit ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 1a hing sb.

Ttrc 13, theo phuong 4n thuc hién ndy cia sang ché, khi thiét bi ngudi
dung xéac dinh ring bac duoc st dung cho chi bdo sb tAng truyén bang 2,
W, thoa man phuong trinh (6) hodc W, théa man phuong trinh (7).

Theo phuong an thyc hién nay cua sang ché, mét cach tiy chon, khi

bac dugc xéac dinh bdi UE bang 2, cac ma tran tién ma hdéa W co trong
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nhém bang ma dugce xéac dinh theo Bang B1 hodc B2:

Bang B1

[ I,

0 1 2 3
0-15 il(jl),o il(,i),l il(-fg,il +8,0 il(-fg.iﬁ-&l
I I

4 5 6 7
0-15 il(fl)G,i1+16,O i1(31)6,i1+16,1 IKI(-f;4,i1+24.C il(f;4,i1+24,1
[ iy

3 9 10 11
0-15 il(,§1)+8,0 il(jlls,l il(fg,il+l6,') il(fg,il«rlti,l

i,

12

13

14

15

0-15 il(,§1)+24,0 il(,§1)+24,1 I/Vil(fé,il +24,0 21(3;,1‘1+24,1
Bing B2
A i
0 1 2 3

0-15 il(jl),o i,(jl),l il(fg,il +8,0 il(f;,i1+8,1
A 2

4 5 6 7
0-15 il(-lz-l)é,i1+16,0 il(-zl)s,i1+l6,l il(f%4,i1+24, /;1(-24,1'1+24,1
A 23

8 9 10 11
0-15 ~i1(-fg i +24,0 il(fg,il+24,0 il(fS),il+24,2 NiI(ig,il 4242
[ i

12

13

14

15
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133
133

0-15 Z(2) 2) Z(2)

i.,;+16,0 §+8,7+24,0 i+16,i,,0 i

+ o
o —

4,1,+8,0

, 1 V., Vo ~ 1 V. Vo

trong do w2, = ﬁ{@kvm —%Vm] , W2, = ﬁ[(ﬂkvm %m}
e, Vl—%Lo _;;}J =l ], =l @], g =,
va m, m', va k 13 cic sb nguyén khong 4m; ; dai dién chi sd bang m3
thl'r nhat; i, daidién chi sb bang ma thir hai.

Nén hiéu rang theo cic phuong 4n thuc hién sang ché, Bang A, Bang
B1, va Bang B2 cung cip mot cach trinh bay duy nhit ma trin tién ma
héa W theo sang ché, trong d6 i, c6 thé tuong ing W, trong ma tran tién
mé héa W =W, x Wy, va i, c6 thé twong Gmg W,. Phuong an thuc hién
nay cua sang ché duoc mé ta chi bing cach sir dung chi s6 bang mi thi
nhét? chi s6 bang ma tht hai, va cac gia tri cia né trong Bang A, Bang
B1, va Bang B2 lam vi du, nhung sang ché khong bi giéi han & d6. Ma
trén tién ma héa W duge x4c dinh trong Bang A, Bang B1, va Bang B2 ¢
thé con duoc dai dién bang bang cach sir dung chi sé khac or gia tri chi sb
khac.

Theo phuong 4n thuc hién nay ciia sang ché, mot cach tiry chon, nhém
ma trén tién m3 hoa tuong tmg chi sé bang mi thi nhét twong tmg PMI
thr nhat gdm cic ma tran tién m3 héa Ul va U2, trong d6 cac ma trn

tién m3 héa U1 va U2 dugc chi bao béi chi s bang mé thit hai, trong dé:

(v 1 v 1
Ul=— s U2=— 5 V= R
A ﬂv A —,BV q111+(8n mod32)

B=""*a(i), i=(nmod4)+1, a@)=g¢ """, vaAlahingsb.
Nén hiéu ring theo phuong 4n thuc hién ndy ciia sang ché, “mod” dai
dién toan tir modulo.

Do viy, théng qua phuong phép truyén ma tran tién ma héa 4-anten
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theo phuong 4n thuc hién nay cia sang ché, nhidu ma tran tién ma hoéa 4p
dung cho anten mang tuyén tinh déng dang c6 thé dugc chi bdo ma khong
thay d6i ché d6 phan hdi hosc cc bit phan hdi, va cling c6 thé dugc dam
bao réng hiéu nang 4p dung cua anten ludng cuc khdng bi anh hudng, sao
cho hiéu ning hé théng c6 thé dugc cai thién va trai nghiém ngudi dung
c6 thé dugc ting cudng.

Theo phuong 4n thuc hién nay cia sang ché, bing cach phén tich ma
tran tién m3 hda 4-anten dugc dé xuét trong 3GPP va co bac béng 1, biét

rang tong cong 16 vecto DFT cé trong tat ca cic ma tran tién m3 hda

22730

4-anten/cac vecto co bac béng 1, Nhu duoc thé hién trén Fig.7.

Bang 7
i i Vecto DFT
0 0 (lra chon vecto thtr nhit W) C
1 6 (lua chon vecto thit hai W) Co
2 8 (lura chon vecto thit ba Wy) Cé
3 14 (lga chon vecto thi tu W) Co
4 1 (lua chon vecto thir nhat W) Cé
5 7 (lua chon vecto thit hai W) Co
6 9 (lya chon vecto thit ba W) Co
7 15 (lya chon vecto th tu Wy) Céo
8 2 (lya chon vecto thir nhat W) Co
9 4 (lga chon vecto thir hai W) Céo
10 10 (lya chon vecto thit ba W) Co
11 12 (lya chon vecto tha tu W) Co
12 3 (lua chon vecto thir nhat W) Cé
13 5 (lua chon vecto thit hai W) Co
14 11 (lya chon vecto thir ba W) Co
15 13 (lua chon vecto tht tu W)) Co

Theo Bang 7, khi gia tri ctia chi s6 bang ma thir nhét i, hodc n duogc

cho trude, tirc 13, Wy duge cho trude, vecto DFT c¢é thé duoc tao trong
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duy nhat mét hudng trong bén huéng chim hoc bdn céc vecto. Ngoai ra,
d6i véi i va i+8, trong d6 i =0,1,2,3,4,56,7, X & W, gbm
bbn hudng chiim 13 giéng nhau, va sy khéc biét giita ching nim & chd gia
tri cia a(i) khac véi huéng chum tuong tu.

QIO L j22(®)/32  ,j2r(16)/32 j27(24)/32

2 L 1 1 1 1
Chang han, vé1 i, =0, X, :{ ] ;
e %

. 1 1 1 1 . s .
Vol i, = 8, Xq :{ejz,—;(s;)/az L2132 a2 L jax(0)32 | Tac 1a, khi L

8

r N 1 . 4 A
= 0, vecto thir nhat X, bang { jzﬂ(o)m} ; khi i, = 8, vecto thir nhat X
e

:i 1 A A ° /1 A ° A ~ .
bang { 25®) /32} . Do vay, viéc dich chuyén cdt dugc thuc hién trén hai
e

vecto X, va X,, nhung cic vecto c6 trong X, va X, la giéng nhau.

Theo phuong 4n thuc hién niy cta sang ché, mét cach tuy chon,
khoang gia tri chi s6 bang m3 th& nhit twong Gng PMI thir nhit va
khoang gi4 tri chi s6 bang ma thi hai twong tmg PMI thir hai c6 mdi quan
hé lién két. Mot cach tuy chon, viéc khoang gia tri chi s bang m3 thir
nhét trong tmg PMI thir nhat va khoang gia tri chi sb bang ma thi hai
tuong tmg PMI thit hai c6 méi quan hé lién két gdbm: khoang gié tri chi sb
bang ma thtr hai twong tng PMI thtr hai dugc xac dinh duy nhat theo gia
tri va/hodc khoang gia tri chi s6 bang m3 thir nhét tuong tng PMI thi
nht.

Theo phuong 4n thuc hién nay cia sang ché, mot cach tuy chon, viée
khoang gia tri chi s bang ma thtr nhit tvong vmg PMI thi nhit va
khoang gia tri chi s6 bang ma thi hai twong Gtng PMI thit hai ¢6 méi quan
hé lién két gdbm: khoang gia tri chi s6 bang m3 thir nhét tuong ung PMI
thir nhat gdm it nhat hai nhém gi4 tri thi nhét c6 cic phan tir khic nhau,
khoang gié tri chi s6 bang ma thir hai twong tng PMI thir hai gdm it nhét

hai nhém gi4 tri thir hai cé cac phan tir khac nhau, va it nhit hai nhém gi4
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trj thtr nhat va it nhit hai nhém gia tri thir hai c6 phép twong tng
mot-mot.

Nén hiéu ring s lugng nhém gia tri thir nhét bing s6 lugng nhém gia
tri thit hai. Nén hiéu thém ring cac phan tir trong nhém gia tri thir nhét 12
khéc nhau, va cic phan tir trong nhém gid tri thit hai ciing khac nhau.

Mot cach tiy chon, mdi mot nhom gia tri thir nhat cua it nhat hai
nhém gié tri thir nhat gém it nhét hai gia tri, va m&i mot nhoém gié tri tht
hai cia it nhat hai nhém gié tri thir hai gém it nhat hai gi4 tri.

Theo phuong 4n thuc hién ndy cia sang ché, khoang gia tri chi sb
bang ma thu nhét twong mg PMI thir nhat va khoang gi tri chi sb bang
m3 thit hai tuong tmg PMI thtr hai ¢6 méi quan hé lién két; Do vay, thong
qua phuong phap truyén ma trn tién mi hoa theo phuong 4n thuc hién
nay cla sang ché, nhiéu ma tran tién mi héa 4p dung cho anten mang
tuyén tinh dong dang c6 thé dugc chi bio ma khéng thay déi ché do phan
hoi hodc céc bit phan hdi, va cling c6 thé dugc dam bao ring hiéu nang ap
dung cua anten ludng cuc khong bi anh hudng, sao cho hiéu nang hé
théng c6 thé dugc cai thién va trai nghiém ngudi ding c6 thé duoc tang
cuong.

Phan md ta dudi day st dung cac mébi quan hé twong hd gitta PMI thtr
nhat, PMI thit hai, chi s6 bang m3 thir nhit trong tng PMI thi nhat, va
chi s6 bang mA thir hai twong tng PMI th hai lam vi du.

Theo phuong 4n thuc hién nay cia sang ché, mét cach tuy chon, khi
bécduqcxécdhﬂlbéngI,PhdlﬂninhﬁgPhAIﬂmihaLchisébéngrnﬁth&
nhat tuong tng PMI thir nhét, va chi s bang m3 thtr hai tuong ung PMI
thir hai dugc xac dinh theo Bang C1:

Bang C1
‘[PMII il ZIPMII IPMIZ il
0 0 0 0
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0 0 1 2
1 1 0 4
1 1 1 6
2 2 0 8
2 2 1 10
3 3 0 12
3 3 1 14
4 4 0 1
4 4 1 3
5 5 0 5
5 5 1 7
6 6 0 9
6 6 1 11
7 7 0 13
7 7 1 15

trong d6 1,,, dai dién PMI thir nhét, 7

PMI1 PMI2

dai dién PMI thtr hai, ;
dgi dién chi sb bang ma thir nhét, va i, dai dién chi sb bang ma thir hai.

Theo Bang 7, c6 thé duogc biét rr?mg: khi PMI thir nhat, PMI tht hai,
chi s5 bang m3 thir nhit tuong Gtng PMI thir nhit, va chi sé bang ma thi
hai twong tmg PMI thtr hai c6 cic mdi quan hé tuong hd duogc thé hién
trong Bang C1, bang ma gdm 16 cic ma tran tién ma héa trén d6 viéc ldy
mau phu duoc thuc hién c6 téng cong 8 vecto DFT; trong truong hop nay,
nhu dugc thé hién trong Bang C1, cac gia tri tuong tmg cta chi sb bang
ma thit hai 4, bang0, 1,6,7,8,9, 14, va 15.

Do vay, khi ma trén tién ma héa dugc truyén béng cach sir dung ché
d6 con 2 cua ché d6 PUCCH 1-1, bang ma 4-anten theo phuong an thuc

hién nay cia sang ché t6t nhu bang mi cta 3GPP LTE RS; ngoai ra, mdi
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mot ma tran tién mi héa cd trong bang ma 4-anten theo phuong 4n thuc
hién ndy ctia sang ché c6 thé ap dung cho anten ludng cuc. Trong Bang
Cl, téng cong 4 bit cb thé duogc st dung dé truyén ma tran tién m3 hoa
thir nhét, trong d6 3 bit dai dién PMI thi nhét, i =1,,,,, v mdt bit duoc
str dung dé dai dién PMI tht hai, trong d6 i, va PMI thir hai 7,,, thoéa

mén, ching han, phuong trinh (8) duéi day:
i, = 4X (Ipyyy m0d &) +| Lpyy /4 |+ 20 5y, ®)

trong d6 “mod” dai dién modulo, va “| |” dai dién 1am tron xuong.

Theo Bang C1, c6 thé dugc biét rang khi khoang gia tri 7, hodc ;
bing 0, khoang c4c gié tri twong Gng i, bang (0, 2); khi khoang gia tri
1,,,, bang 1, khoang céc gia tri tuong tmg i, bang (4, 6); khi khoang
gia tri 1,,, bang 2, khoang cac gia tri tvong tmg i, bing (8, 10); khi
khoang gi4 tri 1,,, bang 3, khoang cic gi tri twong tng i, bang (12,

14); khi khoang gia tri 71 bing 4, khoang cac gia tri tuong ung i,

PMI1

W bing (1, 3); khi khoang gia tri 7 bang 5, khoang céc gia tri tuong tmg

PMI1

i bang (5, 7); khi khoang gié tri Lo bang 6, khoang céc gi4 tri tuong

bang 7, khoang cac gia

tng i, bang (9, 11); va khi khoang gid tri 71,,,,
tri twong Umg i, bang (13, 15). Tuc 13, gia tri hoic khoang gia tri i,

tuong ung I duogc lién két vé6i gia tri hodc khoang gia tri i tuong

PuI2
ung 1., -

Do vay, thong qua phuong phép truyén ma tran tién mi héa 4-anten
theo phuong an thyc hién ndy ctia sang ché, nhiéu ma tran tién ma hoa ap
dung cho anten méang tuyén tinh ddng dang c6 thé dugc chi bao trong
subt bang m3 14y miu phu ma khong thay dbi ché d6 phan hdi hodc cac
bit phan hdi, va mdi mét ma tran tién mi héa trong nhém bang ma sau
khi viéc 14y mau phu c6 thé 4p dung cho anten ludng cuc, c6 thé dam bao

rang hiéu ndng 4p dung cda anten ludng cuc khong bi anh hudng, cai
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thién hiéu ning hé thdng va ting cudng trai nghiém ngudi dung.

Theo phuong 4n thuc hién nay cta sang ché, mot cach tuy chon, khi
béc duogc xac dinh bing 1, PMI thir nhat, PMI thir hai, chi s bang m3 thir
nhit tuong tng PMI thir nhét, va chi sb bang m3 thi hai tuong tmg PMI
thir hai dugc xac dinh theo Bang C2:

Bang C2

Ioyn i =L oy 48 Loy i
0 8 0 0

0 8 1 2
1 9 0 4
1 9 1 6
2 10 0 8
2 10 1 10
3 11 0 12
3 11 1 14
4 12 0 1
4 12 1 3
5 13 0 5
5 13 1 7
6 14 0 9
6 14 1 11
7 15 0 13
7 15 1 15

trong d6 1, dai dién PMI thir nhat, 7,,, dai dién PMI tha hai, 4

dai dién chi sb bang ma thi nhét, va i, dai dién chi sb bang ma thir hai.
Nén hiéu rang, trong Bang C2, chi s6 bang m3 tht hai i, va PMI thu
hai 71,,,,thoa min, ching han, phuong trinh (9) dudi déy:

PMI2
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i, = 4% ((Ipyy, —8)mod 4) +| (I, —8)/4 |+ 21, )

trong d6 “mod” dai dién modulo, va “| |” dai dién lam tron xuéng.

Tuong tu, trong Bang C2, ¢ tong cong 8 Vecto DFT; trong trudng
hop nay, cac gia tri tuong tng cuia chi s6 bang ma thir hai |, bﬁng 2,3,4,
5,10,11,12,va 13.

Theo phuong 4n thuc hién ndy ciia sang ché, mot cach tuy chon, khi
béc duoc x4c dinh bang 1, PMI thir nhat, PMI thit hai, chi sé bang ma thu
nhit trong tmg PMI thir nhét, va chi sb bang ma th hai tuong mg PMI
thtr hai duoc xac dinh theo Bang C3:

Bang C3
Loay = Lpuny Lorir 2
0 0 0 0
0 0 1 2
1 2 0 8
1 2 1 10
2 4 0 1
2 4 1 3
3 6 0 9
3 6 1 11
4 8 0 0
4 8 1 2
5 10 0 8
5 10 1 10
6 12 0 1
6 12 1 3
7 14 0 9
7 14 1 11
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trong d6 1, dai dién PMI tht nhit, 7,,. dai dién PMI th hai,

PMI1 PMI2

i, dai dién chi s bang m3 th nhat, va ;, dai dién chi s6 bang m3 thtr
hai.

Theo Bang 7, c6 thé duoc biét ring khi PMI thtr nhat, PMI thir hai, chi
s6 bang ma thr nhét twong tmg PMI thir nhét, va chi s bang m3 thi hai
tuong tng PMI thi hai ¢ cic mbi quan hé tuong hd dugc thé hién trong
Bang C3, bang mé gém 16 c4c ma trén tién m3 hoa trén d6 viéc 14y mau
phu duoc thuc hién cé téng cong 8 vecto DFT; trong truong hop nay, nhu
duoc thé hién trong Bang C3, c4c gia tri tuong ung cua chi sb bang mi
thirhai i, bang0,1,2,3,8,9,10,vall.

Do viy, khi ma tran tién m3 héa duogc truyén bang cach sir dung ché
d6 con 2 cta ché d6 PUCCH 1-1, bang m3 4-anten theo phirong 4n thyc
hién nay cua sang ché tbt trong duong bang ma cia 3GPP LTE R8; ngoai
ra, mdi mot ma tran tién ma héa cé trong bang mi 4-anten theo phuong
4n thuc hién nay ctia sang ché c6 thé ap dung cho anten ludng cuc. Trong
Bang C3, tong cong 4 bit c¢6 thé duoc st dung dé truyén ma tran tién ma
héa thir nhat, trong dé 3 bit dai dién PMI thir nhat, i =7

ot s V@ MOt bit

duoc sir dung dé dai dién PMI thit hai, trong d6 i, va PMI tha hai 71,
thoa man, chang han, phuong trinh (10) dudi day:

i, =8 ((Ipyy m0d 4) mod 2) +| (I, mod 4) /2 |+ 21, (10)

trong d6 “mod” dai dién modulo, va ““| |” dai dién lam tron xubng.

Theo Bang C3, khi khoang gid tri 1,,, bang (0, 4), khoang gia tri
tuong Gmg i, bang (0, 8), va khoang gia tri tuong tng i, bing (0, 2);
khi khoang gia tri 1,,,, bang (1, 5), khoang gia tri tuong ung i, bang
(2, 10), va khoang gia tri twong tmg i, bang (8, 10); khi khoang gi4 tri
1,,, bang (2, 6), khoang gia tri tuong tmg i bang (4, 12), va khoang
gia tri tuong Ung i, bang (1, 3); khi khoang gia tri 1,,,, bang (3, 7),
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khoang gi4 tri twong ing i, bang (6, 14), va khoang gi4 tri twong g i

bang (9, 11). Ttc 13, gi tri hodc khoang gi4 tri i, tuong ung I

PMI2

duoc
lién két v6i gia tri hodc khoang gia tri ; twong tmg 1,,,.

Theo phuong 4n thyc hién nay cta sang ché, mét cach tuy chon, khi
béc dugc x4c dinh bang 1, PMI thi nhat, PMI thtr hai, chi sb bang m3 thu
nhit trong tng PMI thi nhét, va chi sb bang m3 tht hai tuong tng PMI
thtr hai dugc xac dinh theo Bang C4:

Bing C4
Iown i, =9 Loy 4 Lovis i
1
0 1 0 4
0 1 1 6
1 3 0 12
1 3 1 14
2 5 0 5
2 5 1 7
3 7 0 13
3 7 1 15
4 9 0 4
4 9 1 6
5 11 0 12
5 11 1 14
6 13 0 5
6 13 1 7
7 15 0 13
7 15 1 15
trong d6 1,,, dai dién PMI tht nhét, 7,,,, dai dién PMI th{ hai, ;
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dai dién chi s6 bang ma thtr nhét, va i, dai dién chi s bang m3 thir hai.

Tuong tu, trong Bang C4, ¢ tong cong 8 vecto DFT; trong trudng
hop nay, cAc gi tri tuong tmg ctia chi s6 bang m3 thi hai i, 134, 5,6, 7,
12,13, 14, va 15.

Nén hiéu ring khi PMI thir nhat, PMI tht hai, chi s bang m3 thir nhét
tuong tng PMI thir nhit, va chi sb bang m4 tht hai trong tng PMI thi
hai c6 cic mbi quan hé tuong hd duoc thé hién trong Bang C1, C2, C3,
hodc C4, ma tran tién m3 héa W dugc xac dinh theo chi sd bang ma tht
nhit i va chi sé bang ma thir hai i, c6 thé duoc x4c dinh theo Bang A,
khoéng dugc mo ta thém & day dé ngén gon.

Nén hiéu ring tram co sé (eNB) trudc hét cé thé chu hinh tin hiu
tham chiéu théng tin trang thai kénh (Channel State Information
Reference Signal, viét tat “CSI-RS”) cho UE. Mét cach cu thé, véi N,
anten hoac N; céng anten cua tram co sd, tram co s& cAu hinh céc tai
nguyén ciia cic cong anten ctia N, CSI-RS cho UE, trong d6 N, 12 s6 tu
nhién, ching han, N, bing 4. Trong truong hop nay, UE c6 thé do chét
lugng kénh trén cac tai nguyén CSI-'RS tuong mg, va cé thé x4c dinh RI,
PMI, CQI, va va tuong tu réng UE mudn eNB st dung khi tram co s& guri
dir lidu lién két xubng. After xac dinh CSI nhu RI, PMI, va CQI, UE c¢6
thé phan hdi CSI vé tram co s& trén tai nguyén phan hdi dugc cAu hinh
béi eNB cho UE. Ching han, ché d6 phan hoi duoc cu hinh bdi eNB cho
UE 14 ché d6 con 2 ctia ché d6 PUCCH 1-1; do d6, UE phan hdi RI trén
khung con d phan hdi RI, va phan hoi riéng biét 7,,,, 1,,,,, va CQI

trén cac khung con dé phan hdi PMI tht nhit 7 PMI thtr hai 1,,,,, va

PMI1 2 PMI2 >
CQI, khéng duoc mb ta thém & day dé ngén gon.

Nén hiéu thém rang theo phuong an thuc hién nay cia sang ché, nhém
ma trin tién ma hda c6 thé duoc goi 1a bang m3, va méi mot ma tran tién

ma hoa trong nhom ma tran ti€én ma hda cd thé dugc goi 1a tir ma; Tuy
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nhién, sang ché khong bi gi6i han & dé.

Nén hiéu thém ring sb chudi cia céc qua trinh néu trén khéng cd
nghia 13 c4c chudi thuc thi theo cic phuong an thuc hién khic cta sdng
ché. Cac chudi thuc thi cta cac qua trinh nén dugc xac dinh theo cac chic
ning va logic bén trong clia cac qua trinh, va khéng nén dugc hiéu nhu 12
giéi han bat ky trén cac qua trinh trién khai theo céc phuong an thyc hién
sang ché.

Do vy, trong phuong phap truyén ma trin tién m3 héa 4-anten theo
phuong 4n thuc hién ndy cta sang ché, khoang gia tri chi s6 bang ma tha
nhat trong tng PMI thtr nhét va khoang gia tri chi sb bang mi thir hai
tuong Ung PMI thir hai c6 mbi quan hé lién két, sao cho nhidu ma tran
tién ma hoa 4p dung cho anten mang tuyén tinh déng dang c6 thé duoc
chi béo trong sudt bang mi 1dy miu phu ma khéng thay ddi ché dé phan
hdi hodc céc bit phan héi, vd m&i mot ma trin tién m3 hoa trong nhom
bang ma sau khi 14y mau phu c6 thé ap dung cho anten ludng cuc, c6 thé
dam bao ring hiéu ning 4p dung cua anten ludng cuc khong bi anh
huéng, cai thién hi¢u ning hé thdng va ting cudng trai nghiém nguoi
dung.

Fig.2 thé hién lwu db cua phuong phap 20 dé truyén ma tran tién ma
hoa 4-anten theo phuong 4n thuc hién sang ché. Phuong phép 20 c6 thé
duogc thuc hién, chéng han, boi thiét bi nguoi dung. Nhu duoc thé hién
trén Fig.2, phuong phap 20 gdm céc budc:

S21. Xac dinh bac dugc str dung cho chi bao s6 téng truyén.

S22: Xéc dinh gia tri cta chi s6 bang ma thir nhit tuong tng mot
nhém ma trin tién ma héa trong nhém bang ma, trong d6 nhom bang m3
tuong Ung bic, va cac ma tran tién ma hoéa cé trong nhom bang ma dugc
dai dién béi chi s6 bang ma thtr nhit va chi sé bang mA thit hai.

S23: X4c dinh gia tri dugc ma hda chung tuwong g bac va gia tri cua

chi s6 bang ma thir nhat, trong d6 gid tri dugc ma héa chung va bac cd
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phép tuong umg thir nhét, va gia tri dugc ma héa chung va chi s6 bang ma
thir nhét c6 phép turong tmg thit hai.

S24: Gui gia tri dugc ma hda chung dén tram co so.

Cac ma tran tién ma hda W c6 trong nhém bang m3 théa man phuong
trinh dudi day:

W=W;xW,, trong do W, =[)§) ;() }

n+8

X, =[ ln ! nl+16 iM] , = va n=0,1,.,15;va
a9 94 4 %

chi s6 bang ma thir nhit trong tmg mot gia tri n, va khoang gid trin 12
tap {0, 1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6}, {1, 3,
5,7}, {8, 10, 12, 14}, hoac {9, 11, 13, 15}.

Do vay, phuong phap truyén ma trin tién m3 héa 4-anten theo phuong
4n thyuc hién ndy cua sang ché c6 thé ngin ngira van dé trong dé cac ma
tran tién ma héa dugc 1ap lai sau khi léy mau phu, nho d6 cai thién hiéu
ning hé thdng va ting cudng trai nghiém ngudi ding.

Theo phuong an thuc hién nay cua sang ché, mot cach tuy chon,
khoang gia tri chi s6 bang m3 thir nhat ; 13 0<i <15, va khoang gié tri
chi s bang ma tha hai i, 1a 0<i,<1,-1, trong d6 1, la s6 nguyén
duong. Chéng he_in, khoang gid tri L, 1a 1<L, <16, tc 13, khoang gié tri
chi s6 bang ma thir hai i, 13, ching han, 0<i, <15.

Theo phuong 4an thuc hién ndy cta sang ché, mét cach tiy chon, khi

béc duogc xé4c dinh bang 1, W, théa méin phuong trinh (5) dudi day:

woll[ Y11 ¥ Jaf ¥ (1 ¥
2V U4 aG)Y | 4| je@)Y [ 4| -a@)Y | 4| -ja@)Y )

trong d6 Ye{e,e, 6.6} 5 a@)=¢>""; khi Y bing e, «(i) bing
a(l); khi Y bing e,, a(i) bing «(2); khi Y bing e, a() bing

a(3); khi Y bing e,, a(i) bing a(4); ¢ dai dién vecto cot co chiéu
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4x1, trong do6 phan tir i™ trong e, bang 1, tit ca cac phan tir khic bing 0,
vai e {1,2,3,4}; Alahing sd.

Theo phuong 4n thuc hién ndy cia sang ché, mot cach tiy chon, khi
bac dugc x4c dinh boi UE bang 2, W, théa min phuong trinh (6) dudi
day:

e {%[:2 —?{j ’%B{lﬁ —%{j}

(Yl,Yz) € {(el,el),(ez,ez),(e3,e3),(e4,e4),(el,e2),(ez,e3),(el,e4),(e2,e4)} (6)

trong d6 e, dai dién vecto cft co chiéu 4x1, phan tir i trong e, béng
1, tht ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 1a hing sb.

Theo phuong an thuc hién niy cta sang ché, mot cach tiy chon, khi

béc duoc xé4c dinh bing 2, W, thoa mén phuong trinh (7) dudi day:

1Yy L]1]Y, Y| 1Y Y]1[Y Y]

er Iy ' : s : i [y ! : s ! ’ (YIJYZ)E{(62564)}
BlY, Y,|'BlY, -Y,|'B|-Y, Y,|'B|-Y, -Y,
1Yy vl i1[Y Y

weltld il ol mce oo e
1Yy Y

\V2 G{g_YL —‘Yzl:l 7} (YI,YZ)E{(el,83),(62,64),(63,61),(64,62)}

(7)
trong d6 e dai dién vecto cft co chiéu 4x1, phén tr i trong e, b%lng
1, tht ca céc phin tir khic bing 0, vai e {1,2,3, 4}; B 12 hing sb.

Ttrc 13, theo phuong an thuc hién nay ctia sang ché, khi thiét bi ngudi
dung xac dinh rang bac duogc sir dung cho chi béo sb ting truyén bing 2,
W, thoa man phuong trinh (6) hodc W, théa man phuong trinh (7).

Theo phuong 4an thuc hién ndy cta sang ché, néu bang mi 4-anten
duogc truyén trong ché d6 con 1 cua ché ¢6 PUCCH 1-1, giai phép duoc
sir dung cho ma héa chung bac RI va i can duoc thiét ké. Khi bac bang
2, bang ma 4-anten dugc xac dinh theo Bang B1 (tuong Gng phuong trinh
(6)) hoic Bang B2 (twong mg phuong trinh (7)) gdbm nhiéu ma trin tién

ma héa duogc lap lai.
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Mot cach cu thé, dbi véi giai phap (dudi day duoc goi 13 giai phap 1
viét tit) duoc dai dién bang phuong trinh (6) va giai phép (duéi day duoc
goi 12 giai phép 2 viét tit) duoc dai dién bing phuong trinh (7), W, théa

man phuong trinh duéi day:

X 0 . 11 1 1 .
WI = 9 trong dO Xn = n n+8 n+l6 n+24 va
0 X 9 4 q a4

g, =" (n=0, 1, ..., 15)
Do d6, bon huéng chum hodc cic vecto ¢t c6 trong X, va X
(trong trudong hop nay, n = 0 &n 7) 13 trong tu nhau. Ching han, khi
1 1 1 1 . 1 1 1 1
RO rang la hudng chum hodc céc vecto cdt cd trong X, va X, la tuong
tw, va chi cac chudi vecto cot 1 khac nhau. Két qua la, mot sb tir m3 duoc
13p lai trong bang ma duogc tao dua trén w=w,-w, khi bac bang 2. Van
dé trong d6 mot sé tir ma duoc lap lai ton tai trong ca giai phap 1 14n giai
phap 2.
Lam vi du, d6i vé6i ca giai phap 1 14n giai phap 2, W, théa méin

phuong trinh dudi day:
Wz € {ll:Yl Y2 :| allin Y.2 }}
BlY, -Y,|’B|jY, -JY,

trong do (Y17Y2)= (e,¢) € {(81’61)a(ez’ez)a(€3’es)> (34364)} , e va e dai
dién mot vecto cdt ¢b chibu 4x1, phém te i trong e, béng 1, va tht ca
cac phan tir khac bang 0.

Khi »n=0 va (Yngz):(ezaez)a
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2Bl X, || Y-Y, |

khi n=38 va (Yl,Yz)z(el,el),

1 X.‘1 0 Y1 Y2 e 32 e 3
W=W1 . “72:_ . =
Bl 0 X ||Y-Y,

R& rang 12 hai tir m3 duge dai dién khi n bang 0 va n bing 8 13 gidng
hét. Lugng 16n céc tir ma duge lap lai ¢6 thé giam hiéu sudt cia bang ma,
khién cho hiéu ning hé thdng suy giam. Do vay, khi viéc 14y miu phu
dugc thuc hién trén bang mi, can thiét bang m3 sau khi viéc 14y mau phu
dugc thuc hién khong nén bao gém cac tor ma 1dp lai hodc cac ma trdn
tién ma hoa lap lai. Nén hiéu ring phén tich néu trén khong bi gidi han &
phuong an thuc hién nay.

Trong R12, bang ma 4-anten c6 bac bang 3 hoic 4 13 bang ma trong
R8. Do vay, véi bang ma c6 bac biang 3 hoidc 4, W; tuong ung i la ma
tran don vi va khong can dugc dai dién béng bit. Khi bac va PMI cia ma
tran tién ma héa duoc truyén trong ché d6 con 1 ctia ché dé PUCCH 1-1,
bac va i dugc ma hoa chung, va léy mau phu duoc thuc hién trén i3
Tuy nhién, viéc léy mau phu khong dugc thuc hién trén i, trong truong
hop nay.

Vé1 bang ma c6 bac béng 2, néu i, dugc dai dién béng ba bit sau khi
ldy mau phu, cn thiét khoang gi4 tri n trong X, tuong Umg i ma trén
do viéc léy mau phu duoc thuc hién 14 0-7 hodc 8-15, va khong can thiét

viéc khodng gid trinla 0, 2, 4, 6, 8, 10, 12, 14 hoic 1, 3, 5, 7, 9, 11, 13,
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15. Piéu nay co thé ngin ngira viéc xuit hién cac ma tran l3p lai. Ngoai
ra, v6i bang mi ¢ bac biang 1, khoang gid tri n trong X, 13 tir 0 dén 7
hoic tir 8 dén 15 va c6 thé gdm tit ca cac hudng, dé twong tu nhu khoang
gié tri trong trudng hop trong d6 bac bing 2.

Véi bang ma c6 bac béng 1 hodc 2, néu bdn trang thai cia i dugc
dai dién boi hai bit sau khi 14y mAu phu dugc thuc hién trén i, tong cong
tai nguyén PUCCH cuia ba bit cAn dé dai dién ma trin tién m3 hoa. Trong
truong hop ndy, can thiét n trong X tuong tmg i sau khi ldy mau phu
dugc thuc hién 1a (0, 2, 4, 6), (1, 3,5, 7), (8, 10, 12, 14), hoac (9, 11, 13,
15). Trong truong hop nay, cho tit ca cac vecto trong X , khoang va
hudng chim cé thé dugc phan chia déu.

Ngoai ra, v6i bang mé c6 bac bang 1 hodc 2, néu sé luong trang thai
sau khi viéc mau phu duoc thuc hién trén i, khong b@fmg 2 dugc nang lén
lity thira x (x 13 s6 nguyén), diéu ndy nén dugc ngin ngira cang nhiéu
cang t6t sao cho n va n+8 tuong tmg i, dong thoi ton tai. Ching han, khi
$6 7 trang thai sau khi viéc mau phu duoc thuc hién trén i, thoéa man
8>Z>4 va Y lasb nguyén, khoang gia tri n 12 Z gia tri trong (0, 2, 4, 6,
8,10, 12, 14) hoac Z gid tri trong (1, 3, 5,7, 9, 11, 13, 15).

Mot vecto [1 ql"]T trong X, dai dién mot hudng, von c6 thé duge dai
dién bang x, trong d6 x 13 s6 nguyén va khoang gia tri x tir 0 dén 31. Do
q =", g =q . Chéng han, khi khoang gia tri n 13 (0, 2, 4, 6), tAt
ca huéng (céc vecto) trong X duoc dai dién bdi x, vbn ¢ thé 1a 16
huéng: 0, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28; Do vay, khoang
c6 thé duoc phan chia déu.

Mot cach cu thé, theo phuong &n thyc hién nay cua sang ché, mét cach
tiy chon, khi s bit mang gia tri dwoc mi héa chung bang 4, phép tuong

ung gifra gia tri dugc ma hoa chung va bac va phép tuong tmg giita gia tri
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dugc ma hoa chung va chi s6 bang ma thir nhat duge x4c dinh theo Bang

D duéi day:

Bang D
Lrrspain RI h
0-7 1 L ayrpain
8-15 2 Lrsspan 8

trong d6 1., daidién gia tri dugc ma hda chung, RI dai dién bic,
v 4 dai dién chi s6 bang m3 thir nhat.

Mot céch tuy chon, theo phuong an thyc hién nay cia sang ché, khi s
bit mang gia tri dugc ma hoéa chung bing 3, phép tuong tng gitra gié tri
dugc mé hda chung va bac va phép tuong tng gilta gia tri dugc mi hda

chung va chi s6 bang m3 tht nhit duoc x4c dinh theo Bang E dudi day:

Bang E
L ripaay RI I
0-3 1 2 Lt spaan
47 2 2X(IRI/PM11 _4)

trong d6 1,,,,, daidién gid tri dugc ma hda chung, RI dai dién bic,
v i dai dién chi s bng m3 thit nhét.

Nén hiéu ring theo phuong 4an thyuc hién nay cia sang ché, khi bac
duoc xac dinh béng 1, cAc ma trin tién m3 hoa W ¢ trong nhom bang ma
duogc xac dinh theo Bang A:

Bang A

VV;I(; m’/(l3 w.® wa w.o wo

i, L +8 i+ i+8§ i +8

-15
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2

0.y (m

b

:[1 ej2nm/32] ,

8 9 10 11 12 13 14 15
0 2% IR I (A o o A I (A% o
-15
. _(m-i)/4
v T
wong a6 -1 e | ()=
| .

@, =™ vamvak la cac s6 nguyén khong am; ;

1

m3 thtr nhat; i, dai dién chi s6 bang ma thit hai.

dai dién chi so bang

Nén hiéu thém rang theo phuong 4n thuc hién nay ctia sang ché, khi

bac dugc xac dinh boi UE bang 2, cdc ma trén tién ma hoa W cé trong

nhém bang ma duogc xac dinh theo Bang B1 hoac B2:

Bang B1

[ i

0 1 2 3
0-15 il(,%l),o il(jl),l PKI(Q,H +8,0 z'l(-f;,iﬁ&l
[ i

4 5 6 7
0-15- W/il(il)é,iﬁlﬁ,o W;l(-fl)6,i[+l6,l i,(+234,i1+24,c VV:'1(34,1'[+24,1
i i

8 9 10 11
0-15 il(,§1)+8,0 il(,§1)+8,1 il(jg,ilﬂﬁ,o il(fg,i1+16,l
[ i

12 13 14 15
0-15 il(,§1)+24,0 i,(,§1)+24,1 il(jg,il +24,0 il(-fs),il+24,l
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Béng B2
i i,
0 1 2 3
0-15 il(jl),o ifjl),l il(f;,il +8,0 il(-f;,il +8,1
I 2
4 5 6 7
0-15 i1(42-1)6,i1+16,0 ml(gé,ilne,l ;1(3‘.24,i1+24,c i1(3;4,i1+24,]
il i2
8 9 10 11
0-15 ~f1(+23) 1 +24,0 Wiﬁé,q+24,o ’,ffs? +24.2 1771-1(35,5 1242
il i2
12 13 14 15
0-15 7@ 7 7o 7o
7,1 +16,0 48,4240 i+16,i,.0 §+24,348,0
trong do w®, = -1—{ U ' } , WO = L_[ JCIC
SRRV E F AT A "BV P

=(2)

— 1 vm
m,m'k \/§ (ﬂkvm!

m'

_gakvm

|

j2 32 j2rm'/32 ik,
}, vm:[l e/ ], vm,z[l e/ ] , @ =&

va m, m', va k 1a cac s6 nguyén khong am; ; dai dién chi sO bang ma

thir nhat; i, dai dién chi sé bang ma thir hai.

Nén hiéu ring theo phuong 4n thuc hién ndy cta sang ché, gi tri dugc

trén bac va PMI thir nhét, khong duoc mo ta thém & day dé ngén gon.

ma hda chung dai dién gia tri duoc tao bing cach thyc hién ma hoa chung

Nén hiéu thém rang s chudi cta cac qua trinh néu trén khong nghia 1a

-03-

cac chudi thuc thi theo cac phuong 4n thuc hién khéc cia sang ché. Céc
chudi thuc thi cia cac qua trinh nén duge xac dinh theo cac chic nang va
logic bén trong clia cac qua trinh, va khong nén durgce hiéu nhu la gidi han

bét ky trén cac qué trinh trién khai theo cic phuong 4n thuc hién sang
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ché.

Do vay, khi ma tran tién m3 hoa duoc truyén trong ché d6 con 1 cua
ché 6 PUCCH 1-1, phuong phap truyén ma tran tién mi héa 4-anten
theo phuong an thyuc hién ndy ctia sang ché c6 thé ngan ngira van dé trong
d6 cac ma tran tién m3 héa duoc 1ap lai sau khi 1§y mau phu, nhd d6 cai
thién hiéu ning hé théng va ting cudng trai nghiém ngudi dung.

Fig.3 thé hién luu dd cua phuong phap 30 dé truyén ma tran tién mi
héa 4-anten theo phwong 4n thuc hién sang ché. Phuong phép 30 ¢ thé
duoc thuc hién, chéng han, boi thiét bi nguoi dung. Nhu dugc thé hién
trén Fig.3, phuong phap 30 gom:

S31. Xac dinh bac duoc sir dung cho chi bao $6 te‘ing truyén.

S32. Xé4c dinh ma trin tién m#i héa thi nhat trong nhém bang ma
tuong tng béc, trong d6 cic ma tran tién ma héa c6 trong nhom bang ma
duoc dai dién béi chi sb bang ma tha nhét va chi sd bang ma th hai.

S33: Xac dinh PMI thir hai duoc st dung cho chi bao ma tran tién ma
héa thir nhét, trong d6 PMI thir hai va chi sé bang ma thir hai ¢ phép
tuong Umg thir nhit, va dbi véi mot chi sb bang mia thir nhat cho trude,
khoang gia tri chi s bang ma thtr hai tuong tmg khoang gia tri PMI tht
hai 13 t4p con riéng ctia khoang gia tri chi s6 bang ma thi hai.

S34: Gui PMI tht hai dugc st dung ch‘o chi b4do ma tran tién m3 héa
tht nhat dén tram co so.

Céac ma trin tién ma hda W c6 trong nhém bang ma théa min phuong

trinh dudi day:

W=W,xW,, trong d6 W, = [X 0 }

n+8

1 1 1 1 j27/32 !
Xn = n n+16 n+24 | 2 ql = ej s va n= 0’1"'915 ’
7 % 4 %

chi s6 bang m3 thir nhit twong g mét gi tri n, va khoang gia tri n 12

tap {0, 1,2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, 15}; va
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khi bic duoc xac dinh bing 2, trong cic nhém ma trin tién ma hda
dugc xac dinh theo chi s6 bang mi thir nhat va chi sb bang ma tht hai
tuong tmg khoang gia tri PMI thir hai, nhém ma trin tién ma hoa tha nhét
tuong mg chi s6 bang ma thir nhét i,, vanhOm ma trdn tién ma hoa thir
hai tuong tmg chi s6 bang ma thir nhét i,,., loai trir 14n nhau, trong d6
chi s6 bang ma thit nhat i, dai dién chi s6 bang m3 thir nhét twong tmg
n ¢ gia tri bing a, chi s6 bang m3 thir nhAt i, daidién chi s6 bang m3
thir nhat trong tmg n c6 gia tri bing a+8, vaa e {0,1,2,3,4,5,6,7}.

Trong trudng hop ma ma tran tién ma héa dugc truyén trong ché do
PUCCH 2-1, khi bac béng 1, viéc léy mau phu khong dugc thuc hién trén
bang ma; khi bac béng 2, viéc léy mau phu khong duoc thuc hién trén chi
s6 bang mé thir nhét, nhung viéc 14y miu phu dugc thyuc hién trén chi sb
bang mi thir hai, va chi sb bang m3 th hai duoc dai dién khong phai
bang bdn bit gdc, ma bang hai bit sau khi 14y mau phu.

Do vay, phuong phap truyén ma tran tién ma hoa 4-anten theo phuong
4n thuc hién nay cta sang ché co thé ngan ngira van dé trong d6 cac ma
trdn tién ma hoa dugc 13p lai sau khi 14y méu phu, nho dé cai thién hiéu
nénghéthéngvéténgcubnguéingh@nlnguéidﬁng.

Theo phuong an thuc hién nay ctua sang ché, mot céach tuy chon,
khoang gié tri chi s6 bang m3 tht nhét i 1a 0<i <15, va khoadng gia tri
chi s6 bang ma th hai i, 1a 0<i <, -1, trong d6 L, 13 sb nguyén
duong. Ching han, khoang gi4 tri L, la 1<L, <16, tac 13, khoang gia tri
chi s6 bang ma thtr hai i, 13, ching han, o< i, <15.

Theo phuong an thuc hién nay cia sang ché, mét cach tuy chon, khi

béc dugc x4c dinh bang 1, W, théa min phuong trinh (5) dudi day:

woll[ Y 71 ¥y Jaf v i ¥
2V 4l aG)Y | 4| jaG)Y [ 4| —a()Y | 4| —ja(i)Y )
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trong d6 Yef{e,e.e.¢) a()=¢>""; khi Y bing e , o(i)
bang «(1); khi Y bing ¢,, a() bing «(2); khi Y bing e, a()
béng aB); khi Y béng e,, a(i) béng a(4); e, dai dién vecto cit cd
chiéu 4x1, trong d6 phan tir i™ trong e, bang 1, tit ca cac phan tir khac
bang 0, vai e {1,2,3,4}; Ala hing sb.

Theo phuong 4n thuc hién nay cta sang ché, mot cach tuy chon, khi
bac dugc xac dinh boi UE bang 2, W, théa mén phwong trinh (6) dudi
day:

welily )5l wl

(YI,YZ) € {(el,el),(e2,e2),(e3,e3),(64,e4),(e1,e2),(ez,e3),(e1,e4),(ez,e4)} (6)

trong 46 e, dai dién vecto cdt c6 chiéu 4x1, phan tir i" trong e bing
1, tAt ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 13 hing sé.

Theo phuong an thuc hién nay cia sang ché, mét cach tuy chon, khi
béc dugc x4c dinh bang 2, W, théa min phuong trinh (7) dudi day:

Y Y Y Y, Y Y Y Y
WZE l ’ 9'1' : ; 3'1— ! : 7l y ’ (leaYZ)E{(e2:e4)}
B Y, |'BlY, -Y,|'B|-Y, Y,|'B|-Y, -Y,

1

Y,
Y,
1Y, v] 1Y Y
er{_ Yl 2} _|: .1 . }} (Yl,Yz)E{(el,el),(ez,ez),(e3,€3),(€4,e4)}
1
Y,
Y,

B -Y, ‘B 7Y, -jY,
1Y, Y,
Werzly _y | (WY)el{Eea)lee)@a) e
L 1

(7)
trong d6 ¢, dai dién vecto cot cé chidu 4x1, phan tir i trong e, bing
1, tAt ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 13 hing sb.

Ttc 1a, theo phuong &n thuc hién nay cta sang ché, khi thiét bi nguoi
dung x4c dinh ring bac dugc st dung cho chi bdo sb ting truyén bang 2,
W, théa man phuong trinh (6) hodc W, théa man phuong trinh (7).

Theo phuong 4n thuc hién niy cia sang ché, d& ngin ngira vin dé
trong do cac tir ma bi trung 1ap, mét cach tuy chon, khi bac dugc xac dinh

bang 2, cac mdi quan hé tuong hd gitta PMI thtr hai, chi sb bang ma thu
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nhat, va chi s6 bang ma thir hai duoc xac dinh theo Bang F1 hoic F2:

Bang F1
IPMIZ il i2
0-3 0-7 2% Tours
8-15 2% IPM12+1
Béang F2
IPMIZ il iZ
0-3 0-7 2 X Loy
8—-15 2X[PM12 +8
trong d6 1,,,, dai dién PMI th hai, ; dai dién chi sb bang ma tha

nhat, va i, dai dién chi s bang mi th hai.

Do vay, thong qua phuong phap truyén ma tran tién ma héa 4-anten
theo phuong 4n thuc hién nay clia sang ché, nhiéu ma trin tién m3 héa ap
dung cho anten mang tuyén tinh déng dang cé thé duoc chi bao ma khong
thay d6i ché d6 phan hdi hoic cac bit phan hdi, va cfing c6 thé duge dam
bao ring hiéu nang ap dung cuia anten ludng cuc khong bi anh hudng, va
van dé trong do6 cac tir ma bi trang 1ap sau khi 14y mAu phu c6 thé duge
ngdn ngua, sao cho hiéu niang hé théng c6 thé duoc cai thién va trai
nghiém nguoi ding c6 thé duoc ting cudng.

Theo phuong 4n thyc hién ndy cta sang ché, mot cach tuy chon, khi
bac dugc xac dinh b%lng 3 hoidc 4, cic ma trin tién m3 hda co trong nhém
bang ma tuong ung bac la:

bbn ma tran tién m3 hda cé cac chi sb bang mi 0 dén 3 trong Bang G;
hodc

bbn ma tran tién m3 hoa c6 cac chi sb bang mi 4 dén 7 trong Bang G;

hoéc
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bon ma trdn tién ma hda cd céc chi sO bang ma 12 dén 15 trong Bang

Bang G
C u, RI
hi s6 1 2 3 4
béng
ma
0 0, =[1 -1 -1 __1]1' WO{I W0(14}/~ W0{124}/w W0{1234}
1 uy = [1 -j 1 j]T Wl{l W1{12}/“ W1{123)/* Wl{1234}
2 Uy :[1 1 -1 I]T W2{1 W2{12} / Wz{lza) / W2{3214}
3 Uy = [1 jo1 —j]T W3{1 W3{12}/« Wa{m}/‘ W3{3214}
W wsl e 5 apd w A wE
> u5=[l a-HiN2 j (—1—1)/\/5}1 ! Wi/ Wi/ wEY
U wmh asnfE < crepi] W wEA W e
| wsk ot el e P
8 g 2[1 -1 1 1}T W8{1 Ws(lz)/“ W8{124}/w W8(1234}
9 Uy = [1 i -1 - j]T W9{1 W9(14} / W9{134} /« W9{1234}
N =l n T e T
0
1 uy = j -1 jf Wl{l1 Wl{lm/“ W1{1134}/‘ VV1{11324}
1
T b 1 T T TR T
2
A wi A e
3
IR i wE A wE wE
4
) P AR wl wmEB T wE
5

trong d6 W' dai dién ma trdn dugc tao bdi nhéom cbt {s} cia ma

H
n

tran W, =I-2uu

Juu ,vallamatrdn donvi 4x4.

Mot cach cu thé, khi bac dugc xac dinh béng 3 hodc 4 va cac ma tran
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tién ma héa c6 trong nhém bang ma tuong vmg béc 12 bdn ma trin tién ma
héa véi cac chi s6 bang ma tir 0 dén 3 hoic tir 4 dén 7 trong Bang G, néu
viéc rat lui bac duoc thuc hién va bac rat lui vé bic 1, bdn vecto DFT
ddng nhat c6 thé thu dugc. Céc vecto DFT nay c6 thé ap dung dugc cho
anten ULA, va b6n vecto DFT ciing c6 thé 4p dung dugc cho anten ludng
cuc.

Khi bac duge xac dinh béng 3 hodc 4 va cic ma trin tién m3 hda cb
trong nhém bang ma twong tng bac 12 bdn ma tran tién m3 hoa V6l cac
chi s6 bang ma tir 12 dén 15 trong Bang G, bdn ma trin tién ma hda 1a cac
ma trin tién ma hoa vong ma, va bdn ma tran tién ma héa cé khoang cach
day 1én.

Nén hiéu ring theo phuong 4n thuc hién ndy cua séng ché, khi bac
dugc xédc dinh bang 1, cic ma tran tién m3 héa W ¢c6 trong nhém bang ma
duogc xéc dinh theo Bang A:

Bang A

0 W/i(lo W(I W(l W(l W(l) W(1 W(l) W(l)

il iy, 2 7,3 i+ iy + i+8 i+§

8 9 10 11 12 13 14 15
0 W(I W(l W(l W(l W(l) W(l pV(l) W(I)

i+ i+ i+] i+ i +2] i+ i+2 i+2

. ) _l Vi _ ﬂ”(m_;;w _ j27m/32
trong do Wm,k - z[gﬂky(m)vm} 9 7(’7’1) =e b vm - [1 € :I s

@, =™, vam va k 1a cac s6 nguyén khoéng 4m; i dai dién chi so bang

m3 thir nht; i, dai dién chi $d bang ma thir hai.
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Nén hiéu thém rang theo phuong an thuc hién nay cia sadng ché, khi

bac duoc xac dinh béi UE bang 2, cdc ma tran tién ma hoa W cé trong

nhém bang ma dugc xéc dinh theo Bang B1 hodc B2:

Bang B1

[ [

0 1 2 3
0-15 il(jl),o il(j]),l il(ifg,il +8,0 iffg 48,1
A i,

4 5 6 7
0-15 il(fl)é,i1+16,0 il(fl)é,il—i-lé,l VKI(+234,1‘1+24.C il(34,i1+24,1
[ i

3 9 10 11
0-15 il(,§1)+8,0 il(,§1)+8,1 il(-fg ,ij+16,0 il(-zg,iﬁl(i,l
1, i

12 13 14 15
0-15 il(jl)+24,0 i1(§1)+24,1 il(fg,il +24,0 i1(38),i1+24,1

Bang B2

[ i,

0 1 2 3
0-15 il(jl),o il(jl),l il(fg,il +8,0 i1(+2-8) 48,1
A i,

4 5 6 7
0-15 i1(42-1)6,i1+16,0 i1(31)6,i1+16,1 il(-34,i1+24,(. i1(34,i1+24,1
A I

8 9 10 11
0-15 ~i1(3;,i1 +24,0 il(fg,i1+24,o il(ié,i1+24,2 ~i1(z§,il+24,2
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12 13 14 15

0-15 Z(2) Z(2) Z(2) Z(2)
i, +16,0 7+8,4+24,0 i +16,i;,0 i +24,i+8,0

trong 4o W(Z),k=i Vi V' ) _ 1y, Vo ’
- '\/é— ¢)kvm _¢kvm' wkvm ¢kvm,

= 1 v v, /32 ] o .
W"Ei’)f,k — _|: m m :l , Vm :[1 ej27r 1/32-J , va — I:l ejZﬂ.’m/32] , ¢k — e]uk/2 ,
\/g ¢kvm' _¢)ka

va m, m', va k 13 cac sd nguyén khéng am; i, dai dién chi sb bang ma
th nhét; 4, dai dién chi s bang ma thi hai.

Nén hiéu thém ring s6 chudi cua cic qui trinh néu trén khong co
ngBIa 14 c4c chudi thuc thi theo cac phuong 4n thuc hién khédc cla séng
ché. Cac chudi thuc thi ciia cic qué trinh nén duoc xac dinh theo cac chirc
ndng va logic bén trong cia cac qua trinh, va khong nén dugc hiéu nhu 1a
giéi han bat ky trén cac qué trinh trién khai theo cac phuong &n thuc hién
sang ché.

Do vay, khi ma trén tién mi héa dugc truyén trong ché ¢6 PUCCH
2-1, phuong phép truyén ma trén tién m3 héa 4-anten theo phuong an
thuc hién nay ctia sang ché c6 thé ngin ngira van d& trong d6 cic ma tran
tién m3 hda dugc 13p lai sau khi léy mau phu, nhd d6 cai thién hiéu nang
hé théng va ting cudng trai nghiém nguoi dung.

Céac phuong phép dé truyén ma trin tién m3 hoa 4-anten theo cac
phuong 4n thyuc hién sang ché duoc mé ta chi tiét & trén dua trén thiét bi
ngudi ding theo Fig.1 dén Fig.3. Phan dudi ddy mo ta cic phuong phap
dé truyén ma tran tién m3 héa 4-anten theo cac phuong an thuc hién sang
ché dua trén tram co s& theo Fig.4 dén Fig.6.

Nhu duoc thé hién trén Fig.4, phuong phép 60 dé truyén ma trén tién

ma hoa 4-anten theo phuong an thuc hién sang ché ¢ thé duoc thuc hién
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béi tram co s6. Phuong phap 60 gdm:

S61: Tiép nhan bac duoc st dung cho chi bdo sb ting truyén, PMI tht
nhat, va PMI thir hai dugc giri béi thiét bi ngudi dung.

S62: Xac dinh ma trdn tién md héa the nhit trong nhém bang ma
tuong Umg bac theo PMI thir nhat va PMI tht hai, trong d6 cic ma trin
tién m3 héa c6 trong nhém bang ma duoc dai dién béi chi s bang m3 thir
nhét va chi s6 bang ma thir hai, PMI thir nhit va chi s§ bang m3 thir nhit
c¢6 phép tuong tmg thir nhat, va PMI thtt hai va chi s6 bang m3 th{ hai c6
phép tuong Umg thr hai.

Céc ma tran tién ma héa W cé trong nhém bang ma théa min phuong
trinh dudi day:

W=W,xW,, trong d6 W, - ﬁ) )g }

n n+8 n+16 n+24

X =[1n ! : ! } , =, va n=0,1,,15;va
4@ % 4 %

chi s6 bang m3 thtr nhét twong tmg mot gia tri n, va khoang gia tri n 13
tap {0, 1,2, 3,4,5,6,7}, {8, 9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6, 8, 10,
12, 14}, hoac {1,3,5,7,9, 11, 13, 15}.

Do viy, thong qua phuong phép truyén ma tran tién mi héa 4-anten
theo phuong 4n thuc hién nay cta sang ché, nhidu ma tran tién m3 héa 4p
dung cho anten mang tuyén tinh dong dang cé thé duoc chi bao ma khong
thay ddi ché d6 phan hdi hosc cac bit phan hdi, va ciing c6 thé duge dam
bao rang hiéu ning ap dung ctia anten ludng cuc khong bi anh hudng, sao
cho hiéu ning hé théng c6 thé duoc cai thién va trai nghiém ngudi ding
c6 thé duogc ting cudng.

Nén hiéu ring theo phuong 4n thuc hién nay cia sang ché, tram co s&
may tiép nhén, thong qua thong tin CSI duoc giri boi UE, PMI duoc gir
boi UE, trong d6 thong tin CSI ¢6 thé con gém RI, CQI, va tuong tu.

Tram co s& ¢6 thé thu thap, theo RI va PMI, ma trén tién m3 hoa duoc
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phan hoi bang UE, va c6 thé thu thap, theo CQI, chit luong kénh khi ma
tran tién md héa dugc st dung. Khi tram co s& thuc hién truyén
SU-MIMO cho UE, tram co s& c6 thé thuc hién tién ma héa trén dit liéu
lién két xubng cia UE bing cach str dung ma tran tién m3 hoa, va co thé
x4c dinh, theo CQIL, m6 hinh m3 héa va diéu bién dé gui dir liéu lién két
Xuéng. Khi tram co sé& thuc hién truyén MU-MIMO cho UE, chéng han,
MIMO nhiéu ngudi ding cho hai ngudi ding, tram co s& ¢6 thé thu thép,
theo ma tran tién m3 héa duoc phan hdi bang UE va ma tran tién mi héa
dugc phan hdi bang UE ghép cip va bing cach sir dung phuong phép
cudng buc zero (Zero Forcing, viét tit “ZF”), ma tran tién m4 hoa loai bo
giao thoa nhiéu nguoi dung. Do vay, eNB cé thé thuc hién tién mi hoéa
trén dir liéu lién két xubng cia MU-MIMO bing céch sir dung ma trin
tién m3 hoa; ngoai ra, tram co s& cd thé x4c dinh, theo cac CQI duogc
phan hdi bing hai ngudi ding, mé hinh ma héa va diéu bién dé thuc hién
truyén MU-MIMO cho hai ngudi ding, khéng duge mé ta thém & day dé
ngén gon.

Theo phuong an thuc hién ndy cua sang ché, mét cach tuy chon, khi

béc duoc tiép nhan bang 1, W, théa mén phwong trinh dudi déy:

W I Y 72 Y (1] ¥ ] ¥
2V aG)Y | 4| ja@)Y | 4| —aG)Y [ 4| -jaG)Y

trong d6 Ye{e,e, e} 5 a()=¢"""; khi Y béng e, a(i) bing

9

a(l); khi Y bang e,, a() bing «(2); khi Y bing ¢,, «() bing
a(3); khi Y béng e,, ali) bing a(4); e, dai dién vecto cot ¢ chiéu
4x1, trong d6 phan tir i™ trong e, bang 1, tAt ca cic phan tir khac bang 0,
vai e {1,2,3,4}; Alahing sb.

Theo phuong an thuc hién ndy cua sang ché, mét cach tiy chon, khi
bac dugc xac dinh béng 1, c4c ma tran tién m3 héa W ¢6 trong nhom

bang ma dugc xac dinh theo Bang A:
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Bang A

0 W(lo W(l VV(I W(l W(l) W(l W(l) W(l)

i1 iy, 2 i3 i +8 iy + i +8 i+8

8 9 10 11 12 13 14 15

& 1 (1 a (6] a @) )
O VVzl +1 VVil(-«» VV; + I/VzI + W; +2 W/:l + VV; +2 I/Vil +2
-15
. (m—i})/4
1 v j2r= )
r o _ m _ 3 _ Jj27m/32
trong do6 W) _5[¢k}/(m)v } , r(m)y=e= 2, v, _[1 /2" ] ,

o, =¢’™? vam va k 13 cac s6 nguyén khong am; ; dai dién chi sé bang
m3 thir nhdt; ;, dai dién chi s6 bang m3 thit hai.

Theo phuong an thuc hién nay cua sang ché, mét cach tuy chon, khi
bac dugc xac dinh bsi UE bang 2, W, thoa man phuong trinh duéi day:

welily il vl

1 2 JY, —JY,

(Yl,Yz) € {(el, el),(eZ,ezl), (e5,€5),(e4,8,),(e56,),(ey,85), (el,e4),(e2,e4)}

trong d6 e, dai dién vecto cot ¢6 chidu 4x1, phan tir i trong e, bing
1, tat ca cac phan tir khac bang 0, vai e {1, 2, 3, 4}; B 12 hing sb.

Theo phuong 4n thuc hién ndy cua sang ché, mot cach tuy chon, khi

bac duoc xac dinh bang 2, W, théa mén phuong trinh duéi day:

Y, Y,|1[Y, Y Y, ,J71[Y Y
W, e 1% % ,l 1 2 ,i 1 - ,_1. 1 2 (YI,YZ)E{(62,64)}
B_le Y:Z B Y1 _Yz B —le Y2 B _Yl —Y2
1Y, v,]1[Y% Y
W. — ,— Y,Y )e ,e),(e,,e),(e,e), (e,
Ze{u -Yj BL-Y, v |[ (X elena) e tee) e
1Yy, Y
W, e{g Yl A 2 } ,} (YlaYz)e{(el,e3),(e2,e4),(e3,el),(e4,e2)}
L2 1

- 104 -



22730

trong d6 e, dai dién vecto cot c6 chidu 4x1, phan tiri® trong ¢, bang
1, tat ca céc phan tir khac bang 0, vai e {1, 2,3, 4}; B 13 hing sb.

Theo phuong 4n thuc hién nay cta sang ché, mét cach tiy chon, khi
bac dugc xac dinh bdi UE béng 2, cAc ma tran tién ma hda W c6 trong

nhom bang ma dugc xac dinh theo Bang B1 hoic B2:

Béang Bl

A I

0 1 2 3
0-15 I/Vil(jl),o W;ﬁl),} W;‘(fgjl +8,0 Wifié,q +8,1
[ I

4 5 6 7
0-15 W;(fl)s,ixﬂs,o Wl(fl)é,il +16,1 -1471'1(24,1'1”4, W;ﬁ;‘t,z‘l +24.1
A i

8 9 10 11
0-15 W;(,i)wus,o i,(,§1)+s,1 il(fg,iﬁm,o il(jg,z'lﬁ»lé,l
A I

12 13 14 15
0-15 I/Vil(jl)+24,0 VVII(,?+24,1 I/V;l(-fg,i1+24,0 VVil(fg,i1+24,l

Bang B2

i 23

0 1 2 3
0-15 I/Vil(jl),o W;l(,i),l I'Vil(fg,iﬁs,o szfé i +8.1
il i2

4 5 6 7
0-15 W;l(f]) 6,i+16.0 W;1(31)6,i1+16,1 I/Kl(f%4,il+24,c ml(f;4,i,+24,1
i i,
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8 9 10 11
0-15 ~i1(f§,il+24,0 / il(fg,i1+24,0 i1(+28),5+24,2 W;‘(ES),I'I-%Z‘LZ
A i
12 13 14 15
0-15 7(2) Z(2) 7(2) Z(2)
i, +16,0 §+8,§+24,0 §+16,i,0 §+24,0,+8,0

, 1 Vm Vm, ~ 1 V., Vo
trong do Wn(t,zrzz',k == > Wrizrzlk ==
) \/g gokvm -gpkvm' \/g ¢)ka ¢kvn1'

va m, m', va k 13 c4c s6 nguyén khong am; i dai dién chi s6 bang ma
thi nhat; i, daidién chi s6 bang ma thi hai.

Theo phuong 4n thuc hién ndy cta sang ché, mot cich tiy chon, khi
bac duoc tiép nhan bang 2, khoang gi tri n ¢ thé 1a tap {0, 1, 2, 3, 4, 5,
6, 7} hoac {8, 9, 10, 11, 12, 13, 14, 15}.

Theo phuong 4n thyc hién ndy cta sang ché, mot cach tiy chon, nhém
ma trin tién m3 hoa tuong tng chi s6 bang m3 thit nhét twong mg PMI
thtr nhat gém cac ma tran tién ma héa Ul va U2, trong dé cac ma tran

tién m3 héa U1l va U2 duoc chi bao bdi chi sb bang ma tht hai, trong d6:

1| v 1] v 1
Ul=— ’ U2=— s V= 5 ’
A ﬂv A _ﬂv q1n+(8n mod32)

B=j"""*a(i), i=(nmod4)+1, a(i)=¢2",vaAla héng sb.

Nén hiéu ring theo phuong an thuc hién ndy cta sang ché, “mod” dai
dién toan tr modulo.

Do vy, thong qua phuong phép truyén ma trin tién ma héa 4-anten
theo phuong 4n thuc hién ndy cua sang ché, nhidu ma trén tién ma héa ap
dung cho anten mang tuyén tinh ddng dang c6 thé duoc chi bio ma khéng

thay d6i ché d6 phan hdi hodc cac bit phan hdi, va ciing c6 thé duoc dam
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bao ring hiéu ning 4p dung ctia anten ludng cuc khong bi anh hudng, sao
cho hiéu ning hé théng c6 thé duogc cai thién va trai nghiém ngudi ding
c6 thé duoc tang cudng.

Theo phuong 4n thuc hién nay cta sang ché, mét cach tuy chon,
khoang gia tri chi s6 bang mi th& nhit twong Gmg PMI thtt nhit va
khoéang gié tri chi s6 bang ma thir hai twong tng PMI thit hai ¢6 méi quan
hé lién két. Mot cach ty chon, viéc khoang gia tri chi sé bang ma thu
nhét tvong tmg PMI thir nhat va khoang gié tri chi s bing ma thtr hai
tuong tng PMI thtr hai ¢6 mbi quan hé lién két gdm: khoang gié tri chi sd
bang mi thit hai twong tmg PMI thir hai dugc xac dinh duy nhat theo gia
tri va/hodc khoang gia tri chi s6 bang ma thir nhat tuong tng PMI tha
nhét.

Theo phuong 4n thuc hién nay ctia sang ché, mot cach tiy chon, viée
khoang gia tri chi s6 bang mi th& nhét twong tmg PMI thi nhét va
khoang gié tri chi s6 bang m3 thir hai twong tmg PMI thir hai ¢c6 mbi quan
hé lién két gdbm: khoang gia tri chi s6 bang ma thir nhét trong Gng PMI
thr nht gém it nhat hai nhom gia tri thir nhat ¢6 cac phan tir khic nhau,
khoang gia tri chi s6 bang m3 thtr hai trong tng PMI thir hai gdm it nhét
hai nhém gi4 trj thir hai cé cac phan tir khac nhau, va it nh4t hai nhém gia
ri th nhét va it nhit hai nhém gid tri tht hai c6 phép twong (mg
mot-mot.

Nén hiéu ring s lugng nhém gia tri thir nhit bang sb luong nhém gia
tri thir hai. Nén hiéu thém ring cic phan tir trong nhém gia tri thir nhét 13
khéc nhau, va cic phan tir trong nhém gid tri thir hai ciing khac nhau.

Mot cach tiy chon, mdi mot nhom gia tri tha nhét cla it nhit hai
nhém gia tri thir nhat gdm it nhét hai gi4 tri, va m6i mot nhém gia tri thi
hai ctia it nhat hai nhém gié tri thr hai gdm ft nhit hai gi4 tri.

Theo phuong an thuc hién nay cta sang ché, khoang gia tri chi sb

bang ma thtr nhét tuong g PMI thir nhét va khoang gia tri chi s6 bang
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m4 thit hai twong tmg PMI thi hai c6 mdi quan hé lién két; Do vay, thong
qua phuong phép truyén ma trin tién ma hoa theo phuong 4n thuc hién
nay cla sang ché, nhidu ma tran tién ma hoéa 4p dung cho anten méng
tuyén tinh déng dang c6 thé dugc chi bdo ma khong thay dbi ché d6 phan
hdi hoic cAc bit phan hdi, va ciing c6 thé duoc dam bao ring hiéu ning 4p
dung cua anten ludng cuc khdéng bi anh hudng, sao cho hiéu nang hé
théng c6 thé duoc cai thién va trai nghiém ngudi dung cb thé duge ting
cuong.

Theo phuong 4n thuc hién niy cta sang ché, mét cach tiy chon, khi
bac duoc xac dinh béng 1, PMI thir nhat, PMI tht hai, chi s6 bang ma tha
nhit tvong tmg PMI thir nhat, va chi sb bang ma thtr hai tuong tng PMI

thir hai dugc xac dinh theo Bang C1, C2, C3, hodc C4:

Bang C1

Iy A [ Iovis i
0 0 0 0
0 0 1 2
1 1 0 4
1 1 1 6
2 2 0 8
2 2 1 10
3 3 0 12
3 3 1 14
4 4 0 1
4 4 1 3
5 5 0 5
5 5 1 7
6 6 0 9
6 6 I 11
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PMI1

ll = IPMII

PMI2

7 7 0 13
7 7 1 15
Bang C2
Loumt i = Lo +8 Iovs i,
0 8 0 0
0 8 1 2
1 9 0 4
1 9 1 6
2 10 0 8
2 10 1 10
3 11 0 12
3 11 1 14
4 12 0 1
4 12 1 3
5 13 0 5
5 13 1 7
6 14 0 9
6 14 1 11
7 15 0 13
7 15 1 15
Bang C3
Loy i, =0 Loun Lo i
0 0 0 0
0 0 1 2
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10

11

10

11

[\l

10
10
12
12
14
14

Bang C4

12
14

13
15

IPMI 2

2 Ipyn +

L

IPM[l
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Lount iy =9 Lownt + ) i
1
5 11 0 12
5 11 1 14
6 13 0 5
6 13 1 7
7 15 0 13
7 15 1 15
trong d6 71, dai dién PMI thtr nhét, 7,,,, dai dién PMI thi hai, ;

dai dién chi s6 bang mA tht nhit, va i, dai dién chi s6 bang mA thir hai.

Nén hiéu ring tuong tic va cic dau hiéu lién quan vi céc chitc ning
clia tram co s& va thiét bi ngudi ding duoc md ta & phia tram co s tuong
g phan mo ta & phia thiét bj ngudi dung theo Fig.1, khong duoc md ta
thém & day cho ngin gon.

Nén hiéu thém ring s6 chudi ciia cic qué trinh néu trén khong co
nghia 13 cac chudi thyc thi theo cac phuong 4an thuc hién khac cla sang
ché. Cac chudi thuc thi cta cac qua trinh nén dugc xac dinh theo cac chirc
ning va logic bén trong ctia cic qua trinh, va khong nén duoc hiéu nhu 13
gidi han bét ky trén cac qua trinh trién khai theo cac phuong 4n thuc hién
sang ché.

Do vy, trong phuong phap truyén ma tran tién m3 héa 4-anten theo
phuong 4n thuc hién nay cia sang ché, khoang gia tri chi s6 bang m3 tht
nhat twong tmg PMI thir nhat va khoang gia tri chi s bang m3 thir hai
tuong tmg PMI thr hai ¢ mdi quan hé lién két, sao cho nhiéu ma tran
tién ma hoéa ap dung cho anten mang tuyén tinh ddng dang c6 thé duoc
chi béo trong sudt bang m3 1y miu phu ma khong thay ddi ché do phan

ho1 hodc cac bit phan hdi, va moi mt ma tran tién ma hda trong nhom
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bang ma sau khi viéc mau phu cé thé ap dung cho anten ludng cuc, cd thé
dam bao rﬁng hiéu ndng 4p dung cua anten ludng cuc khéng bi anh
hudng, cai thién hiéu ning hé théng va ting cudng trai nghiém nguoi
dung.

Fig.5 thé hién luu d6 cua phuong phap 70 dé truyén ma tran tién m3
héa 4-anten theo phwong 4n thuc hién sing ché. Phuong phap 70 c6 thé
dugc thyuc hién, ching han, boi tram co sé. Nhur duoc thé hién trén Fig.5,
phuong phap 70 gdm:

S71: Tiép nhén gia tri dugc ma héa chung dugc gui boi thiét bi nguai
dung.

S72: Xac dinh gia tri cua chi s6 bang ma thi nhét va bac duoc st dung
cho chi bdo sb ting truyén theo gia tri duoc ma héa chung, phép twong
ung gitra gia tri dugc ma hoa chung va bac va phép tuong Ung gitta gia tri
dugc ma héa chung va chi sb bang ma thir nhit.

Gia tri cua chi sb bang ma tht nhét tuong 1’nig mot nhém ma tran tién
ma hda trong nhém bang ma, nhoém bang ma tuong Ung béc, cac ma tran
tién ma héa c6 trong nhom bang mi duoc dai dién béi chi s6 bang ma thir
nhit va chi sb bang ma tht hai, va cdc ma trn tién md héa W cé trong

nhom bang ma thoa man phuong trinh dudi day:

. X 0
W=W;xW,, trong do W, =[ O" X }

n+8

li 1 1 1 1 j27/32 p p!
X, =| , i e | @ =€, va n=0,1,.,15;va
" % q, 9

chi s bang m3 thtr nhat twong tmg mét gia tri n, va khoang gia tri n 13
tap {0, 1,2, 3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6}, {1, 3,
5,7}, {8, 10, 12, 14}, hodc {9, 11, 13, 15}.

Do vay, phuong phép truyén ma tran tién m3 héa 4-anten theo phuong
an thuc hién nay cta sang ché c6 thé ngan ngira van dé trong dé cac ma

tran tién ma hoa duoc lap lai sau khi lay mau phy, nho do cai thién hiéu
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ning hé théng va ting cudng trai nghiém ngudi dung.
Theo phuong 4n thuc hién nay cia sang ché, mét cach tiy chon, khi
béc dugc x4c dinh bang 1, W, thoa min phuong trinh dudi day:

{1 [ ) } 1 |: b :' 1 l: b } 1 [ ¥ —i}
W2 S . LI T . T S
Ala@Y | A| ja@)Y | A|-a(@)Y | 4 —j(X(Z)YJ

b

trong dé Ye{q,e,e.¢}, a@=¢"""; khi Y bing e, a(i) bing
a(l); khi Y bing e,, a(i) bang «(2); khi Y bang ey, ali) béng
a(3); khi Y bing e,, a(i) bing a(4); e dai dién vecto cdt cé chidu
ctia 4x1, trong d6 phan tir i™ trong e, bang 1, tht ca cac phén tir khac
bang 0, vai e {1,2,3,4}; Alahing sb.

Theo phuong 4n thic hién ndy cta sang ché, mot cach tuy chon, khi
béc duoc xéc dinh bang 2, W, thoa mén phuong trinh dudi day:

el sl n

(Yp Y2)€ {(61961)a(ezae2): (63,63),(64,64), (el,ez),(ez,e3), (61,64),(62,64)}; hOéC

1Y, Y |11Y Y 11Y, Y |1lY Y ‘
el vl el e ) | et
L1 2 1 2 1 2 1 2
1Y, v, ] 1Yy Y,
W, e{— [y YaY') €16,¢), 265 ),(65, ) 5
2 {B_YI —Yj BLYI v, JJ )l e oa) o)
W, eq— , (Y,Y)e{(e,e),(e,e ),(e;,€), (e, e )}
2 {B_YZ __Yl 1 2 1°%3 2°%4 3>™1 4>%2

trong d6 e, dai dién vecto cot cé chiéu 4x1, phan tir i trong e, bing
1, tat ca c4c phan tir khac bang 0, vai e {1, 2,3, 4}; B 12 hing sb.

Theo phuong an thuc hién nay cta sang ché, mot cach tuy chon, khi
s& bit mang gia tri duoc mi hoa chung bang 4, phép tuong tng gifta gia
tri dugc md hda chung va bac va phép twong tng gitta gia tri duoc ma
héa chung va chi s6 bang m3 thtr nhit duoc x4c dinh theo Bang duéi day

D:
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Bang D
L pyipaim RI A
0-7 1 Lrripuns
8-15 2 Lo —8
trong do 1,,,,, daidién gia tri dugc ma hoa chung, RI dai dién béc,
va i, daidién chi $6 bang ma thir nhét.

Theo phuong 4n thuc hién nay cua sang ché, mot cach tuy chon, khi
sd bit mang gia tri duoc ma héa chung bang 3, phép tuong tmg gitra gia
tri dugc ma hda chung va bac va phép tuong Ung gitra gia tri dugc ma

héa chung va chi s6 bang mi th& nhat duoc x4c dinh theo Bang E duéi

day:
Bang E
Lt RI i
0-3 1 2% Lrispun
4-7 -2 2x(Lrpun —4)
trong d6 1,,,,, daidién gia tri duoc ma hoa chung, RI dai dién bac,
va i; dai dién chi sb bang ma thir nhét.

Nén hiéu rang theo phuong an thuc hién ndy cua sang ché, khi bac

dugce xac dinh bang 1, cdc ma tran tién ma hdéa W cé trong nhom bang ma

dugc xac dinh theo Bang A:
Bang A
il i2
0 1 2 3 4 5 6 7
o wy wy wi wmy wmy owmy w W
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-15
i, i,
8 9 10 11 12 13 14 15
o\ wy wmy oWy owd owy o owly o owy WY
-15
m-i)/4
trong do w.) :%Lk}fz;)vj . y(m)=e 21(*“55)~ v :[1 ejzrrm/32] ’

@, =™ vam va k 1a c4c s6 nguyén khong 4m; i dai dién chi so bang
ma th nhat; i, dai dién chi s6 bang m3 thi hai.
Nén hiéu thém rang theo phuong an thuc hién nay cua sang ché, khi

béc duoc x4c dinh boéi UE bang 2, cdc ma trdn ti€én ma héa W c¢b trong

nhém bang ma dugc xac dinh theo Bang B1 hodc B2:

Bang Bl
i I

0 1 2 3
0-15 | VVil(jl),O W/il(jl),l il(fg,il +8,0 il(;28),i1 +8,1
i i

4 5 6 7
0-15 I/Vil(fl)s,ilns,o VI/;I(31)6,1'1+16,1 il(f;'i,il +24.4 W;(i;ul 4241
2 2

8 9 10 11
0-15 Vrfil(jl)+8 ,0 W;(jl)w,l il(-fg,i1+16,0 iﬁg i +16.1
A [

12 13 14 15
0-15 VKfily,o I/Vz'l(j])+24,1 il(zg,il +24,0 il(fg.il +24,1
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Bang B2

i I,

0 1 2 3
0-15 ) VVil(i),O W/;l(,?l),l il(fg,il+8,0 il(-fg,il-(»s,l
I i,

4 5 6 7
0-15 ix(31)6,i1+16,0 il(f1)6,il+16,1 Wi1(24,i1+24,c i1(24,i1+24,1
A 23

8 9 10 11
0-15 W;ffg,il +24,0 W/z‘l(fé,iﬁﬂ,o VVil(fg,iﬁ24,2 W;fig,il 4242
[ i,

12 13 14 15
0-15 =) Z(2) =) =)

i, +16,0 i +8,;+24,0 i+16,i,,0 ij+24,i;48,0

trong d(') anzrzl,k - _1_- vm Vo ; I/Iﬁ}"gzsz _ L Vm Vo
) o \/g PV PV o \/g oV, DV,
7 1 Vi V' j27m 2m! -
anzrik :T[ :| , VY, =[1 e? /32} , V.= [1 e/ /32] , @ =¢ /2 ,
8 gokvm’ _gpkvm

va m, m', va k 13 cac sb nguyéri khong am; i dai dién chi sb bang ma
thir nhét; i, dai dién chi s bang ma thi hai.

Nén hiéu rang theo phuong 4n thyuc hién nay ctia sang ché, gia tri duge
ma hoa chung dai dién gia tri dugc tao by thuc hién ma hoa chung on bac
va PMI thtr nhat, khéng dugc mé ta thém & ddy dé ngén gon.

Nén hiéu ring twong tac va cac dau hiéu lién quan va cac chuc nang
clia tram co s& va thiét bi nguol dung dugc mo ta & phia tram co s& tuong
mg phin md ta & phia thiét bi ngudi dung theo Fig.2, khong duoc md ta
thém & day cho ngén gon.

Nén hiéu thém rang so chuoi cia cic qué trinh néu trén khéng co
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nghfa 14 céc chudi thyc thi theo cac phuong 4n thuc hién khéc cla sing
ché. Céc chudi thyc thi cua céc qua trinh nén dugc xac dinh theo céc chic
riéng va logic bén trong ctia cac qua trinh, va khong nén duogc hiéu nhu 13
giéi han bat ky trén cic qua trinh trién khai theo cac phuong an thyc hién
sang ché.

Do vay, phuong phép truyén ma tran tién ma héa 4-anten theo phuong
&n thyc hién ndy cta sang ché c6 thé ngin ngira vin dé trong d6 cac ma
trén tién ma héa dugc 1ap lai sau khi 1dy mAu phy, nho d6 cai thién hidu
ning hé théng va ting cudng trai nghiém nguot dung.

Fig.6 thé hién lvu dd cia phuong phap 80 dé truyén ma trén tién ma
héa 4-anten theo phuong 4n thuc hién sang ché. Phuong phap 80 c6 thé
duogc thuc hién, chéng han, boi tram co sé. Nhu dugc thé hién trén Fig.6,
phuong phap 80 gom:

S81: Tiép nhan PMI thi hai, chi sb bang ma thir nhét, va bac duoc st
dung cho chi béo s tAng truyén duoc giri béi thiét bi nguoi dung.

S82: X4c dinh ma trin tién mi hoéa th nhit trong nhém bang ma
tuong Ung bac theo PMI thir hai va chi s6 bang ma thir nhét, trong d6 cac
ma trin tién mi héa co trong nhém bang mi dugc dai dién béi chi b
bang ma thtr nhét va chi s6 bang mi thir hai, PMI thr hai va chi sé bang
ma thir hai ¢6 phép tuong Ung thtr nhét, va déi v6i mot chi s6 bang ma
thir nhat cho trudc, khoang gid tri chi sb bang ma thu hai tuong Ung
khoang gié tri PMI thtr hai 12 tip con riéng cta khodng gi4 tri chi sd bang
ma th hai.

Céc ma trin tién m3 héa W ¢4 trong nhém bang ma thdéa man phuong

trinh dudi day:

W=W;xW,, trong do W, :[X 0}

n n n+8 n+16 n+24

1 1 1 1 . .
X =[ , ¢y=e""? va n=0,1,.15;
q9- G4 9 9,
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chi s6 bang m thir nhat twong tmg mot gia tri n, va khoang gid tri n 13
tap {0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15}; va

khi bac duoc tiép nhan bing 2, trong cic nhém ma trin tién ma héa
dugc x4c dinh theo chi s6 bang mi thir nh4t va chi sé bang m3 thir hai
tuong tmg khoang gia tri PMI thir hai, nhém ma trén tién m3 hoa tht nhét
tuong tmg chi s6 bang ma thtr nhat i va nhom ma tran tién m3 hoa thi

hai tuong tng chi s6 bang m3 thtr nhét i,,., loal trr 1dn nhau, trong d6
chi s6 bang mi thir nhét i, dai dién chi s6 bang ma thir nhit twong tmg
n c6 gid trj 12 a, chi s6 bang mA thi nhat i, dai dién chi s6 bang ma thir
nhit twong tng n cé gia tri laa+8, vaa e {0,1,2,3,4,5,6, 7).

Do vay, phuong phap truyén ma tran tién ma héa 4-anten theo phuong
an thuc hién nay cta sang ché c6 thé ngan ngira van dé trong d6 cac ma
tran tién ma héa dugc 1ap lai sau khi léy mau phu, nho d6 cai thién hiéu
ning hé thdng va ting cudng trai nghiém ngudi ding.

Theo phuong 4n thuc hién ndy cta sang ché, mdt cach tuy chon,
khoang gia trj chi s6 bang ma thr nhat ; 13 0<i <15, va khoang gia tri
chi s6 bang ma th hai i, 1a 0<i, <L, -1, trong d6 L, 14 s6 nguyén
duong. Chang han, khoang gia tri 1, 13 1<, <15, ttc 13, khoang gia tri
chi sd bang ma thir hai i, 1a, chéng han, 0<i,<15.

Theo phuong an thuc hién nay cta sang ché, mdt cach tuy chon, khi
béc duoc tiép nhan 13 1, W, théa min phuong trinh duéi day:

{3l oe] L aon 4 -aon 4 s
Ala()Y | A| ja()Y | A|—a()Y | A| —ja()Y

2

trong d6 Ye{eg,e,e,e} » a)=¢"""; khi Y béng e, , ali)
bang «(1); khi Y bing e,, a() bing «(2); khi Y bing ¢, a()
béng a); khi Y is e, a(i) bing a(4); e, dai dién vecto cot cd

chiéu 4x1, trong d6 phén tir i" & ¢ bang 1, tat ca c4c phan tir khac bang
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0,vai e {1,2,3,4};Alahing sb.
Theo phuong 4n thuc hién nay cia sang ché, mot cach tuy chon, khi

bac duoc tiép nhan bing 2, W, théa man phuong trinh dudi day:
e L I
B\Y, -Y,| B|jY, —-jY,

(Y, Ya) €{(e: ), (00,0 (6,€0), e0re)s (€150 (30)s (@ (@)} s

Y, Y Y Y Y Y Y Y
er l 1 2 ’l 1 2 ,l 1 2 ,l 1 2 (Y1=Y2)€{(62,e4)}
BlY, Y, |'BlY, -Y,|'B|-Y, Y,|'B|-Y, -Y,
1Y, v, 1[y Y,
W, eq— T Y.,Y )e ,e),(e,,e), (e, e), (e,
2 {B Yl __Yz:l B|:JY‘1 _jY2 ( 1 2) {(@1 el) ( 2 2)(3 63) (e4 €4)}
Y,
Y2

W, E{%_ _Y;J ’} (YuYz)E{(el,e3),(62,e4),(e3,el),(e“ez)}

trong do e, dai dién vecto cot c6 chiéu 4x1, phan tir i trong e, bang
1, tAt ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 1a hing sé.

Theo phuong an thuc hién nay cua sang ché, mét cach tuy chon, khi
bac duoc tiép nhén bang 2, cdc mdi quan hé twong hd gitta PMI thit hai,
chi sb bang ma th nhét, va chi sd bang ma thir hai dugc xac dinh theo

Béang F1 hoac F2:

Béng F1

Loy A 2

0-3 0-7 2% Ioris
8-15 2% IPMIZ—I—I

Béng F2

Ipys I I

0-3 0-7 2X Ly
815 2x IPM12—|—8

trong d6 1,,,, dai dién PMI thit hai, i dai dién chi s bang mi thi
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nhat, va ;, dai dién chi s6 bdng ma th hai.
Nén hiéu rang theo phuong an thuc hién nay cia sang ché, khi bac
duogc x4c dinh bang 1, cidc ma trén ti€én ma héa W c6 trong nhém bang ma

duoc xac dinh theo Bang A:

Bang A

i i,

0 1 2 3 4 5 6 7
ol T w wl e e wEl w
—-15
i i,

8 9 10 11 12 13 14 15
0 At T A (A e B ' I (A B (A B
—-15

A M __1_ Vi _ 7 2”("1_32)/4 _ j2mm/32
trong do w,, *2[%}/(}%)‘)’”} , v(m)=e , v, —[1 e ] ,

o, =¢’™? va m v k 12 cac s6 nguyén khong am; i dai dién chi sb bang
m3 thir nhat; i, dat dién chi s6 bang ma thi hai.

Nén hiéu thém ring theo phuong an thyuc hién ndy cta sang ché, khi
bac duoc xac dinh boi UE béng 2, cac ma tran tién ma héa W c6 trong

nhdém bang ma duoc xac dinh theo Bang B1 hoac B2:

Bang B1
i I
0 1 2 3
0-15 VViI(jl),O W;l(jl),l il(-fz-g,i1+8,0 il(fg.il +8,1
[ i
4 5 6 7
0-15 i1(42—1)6,i1+16,0 il(-+2-1)6,i1+16;1 Hyil(f;4,il+24,C il(f;4,il+24,1
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i i

8 9 10 11
0-15 W;l(,§1)+8,0 PVil(jl)+8,1 W;(ig,ilﬂs,o pzl(fg,iﬁl&l
I i

12 13 14 15
0-15 W/il(jl)+24,0 I/Vil(j,)+24,1 mﬁz};,q +24,0 W;I(fg 4241

Bang B2

A i

0 1 2 3
0-15 Wil(,%,),o W;l(jl)J I/Kl(fg,fl +8,0 pVil(f?z,iﬁS,]
A I

4 5 6 7
0-15 W;1(31)6,i1+16,0 W;1(31)6,i1+16,1 W;1(34,q+24, m1(24,i1+24,1
A I

8 9 10 11
0-15 ﬁ/il(fg,iﬁu,o VVz'l(ﬁz-g.iﬁZ‘i,O }Kl(fg,il+24,2 p?i,(-fg,iﬁ—?_étl
A i

12 13 14 15
0-15 7 7 7 7o

i,i+16,0 ii+8,i;+24,0 ii+16,i,,0 i +24,i,+8,0

A 1 Vin Vi = 1 V., Vo
trong dé6 w?, =— , WO =] ,
\/g ¢kvm —gpkvm' '\/§ ¢k Vm @kvm.

= 1 % v, . R .
I/V,,(,zrz,vk - m m . 3[1 ejZirm/32:l , V. :El e/27rm/32:| , ¢k - e];.-k/z ,
\/g ¢kvm' _¢kvn1

va m, m', va k 1a cac s6 nguyén khong am; i dai dién chi s6 bang ma

1

thr nhat; i, daidién chi $6 bang ma thir hai.

-121 -



22730

Theo phuong an thuc hién nay cia sang ché, mét cach tuy chon, khi

bac dugc ti€p nhan bang 3 hoac 4, cic ma trén tien ma hda cd trong nhom

bang ma tuong tmg bac ;a:

bon ma trén ti€n ma hda cé cac chi s6 bang ma 0 dén 3 trong Bang G;

hoic

bon ma trén ti€n ma hda cd cac chi s6 bang ma 4 dén 7 trong Bang G;

hodc

bon ma tran tién ma hoa cd céac chi s6 bang ma 12 dén 15 trong Bang

Bang G
c u, RI
hi s 1 2 3 3
béng
ma
0 ug=f -1 -1 -1 w! w i /] w29 /] w12
1 m=p -;j 1 jF w0 w12 /] w02 /] m{1234}'
2 Uy = [1 1 -1 I]T W2{1 Wz{lz} / W 2{123} /1 Wz{azm
3 wy=f j 1 -jf wl w2 /] w1 /] 3214}
* Uy =[1 1-p/N2 - a-p/a wl w4/ w2 ] w24
5 us =[1 (1_1-)/\/5 j (_1_1.)/\/5]1 w Wi /] Wiz /] wina
6 Ug = [1 a+ j)/ V2o- j (=1+)) / NG W6{1 W6{13} / w3 /\ W6{1324}
T =k coon/z 5 aepll] W I e e
8 ug = [1 -1 1 1f Ws{l w2 / W8(124} /‘ W8{1234}
9 Ug = [1 -j -1 —_/]'T W9(1 W9{14} /q W9{134}/w W9{1234}
1 uo=f 1 1 -1 i =y Wi /] w1524
0
1 uy=p i -1 jF W, w3 /] w159 /] 52
1
1 Up = [1 -1 -1 I]T W1{zl ngz) ] W1{2123}/~ Wl{21234}
2
1 uz = -1 1 -1f w w3 ] w2 /] w1524
3
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C u, RI
hi s6 1 2 3 4
bang
ma
1 2 3214
1 “14=[1 1 -1 ‘I]T W1£t W&m/‘ W1ftm}/‘ Wli '
4
1 2 1234
1 “15=[1 11 I]T W1{5 Wl{sm 1 WI{SIZB} A ng :
5

trong d6 W' dai dién ma tran dugc tao bdi nhém cdt {s} ciia ma
tran W, =I-2uu” /u”u ,valla matrdn don vi 4x4.

Nén hiéu ring twong tic va cac ddu hiéu lién quan va cic chic ning
clia tram co s& va thiét bi nguodi dung dugc md ta ¢ phia tram co sé tuong
tng phin mo ta & phia thiét bi ngudi dung theo Fig.3, khong duwgc mé ta
thém & day cho ngan gon.

Nén hiéu thém ring sb chudi cia cic qua trinh néu trén khong c6
nghia 13 cac chudi thuc thi theo cic phudng an thuc hién khac cua sang
ché. Cac chuc:)i thye thi cta cac qua trinh nén dugc xé4c dinh theo céac chirc
ning va logic bén trong clia cac qua trinh, va khong nén duogc hiéu nhur 13
giéi han bat ky trén cac qua trinh trién khai theo cic phuong 4n thyuc hién
sang ché. |

Do vay, phuong phap truyén ma tran tién ma héa 4-anten theo phuong
an thuc hién nay cta sang ché cé thé ngan ngira van & trong d6 cic ma
tran tién ma héa duoc 13p lai sau khi léy mau phu, nhd d6 cai thién hiéu
ning hé thdng va ting cudng trai nghiém ngudi dung.

Phuong phéps dé truyén ma tran tién m3 héa 4-anten theo cic phuong
4n thuc hién sang ché dugc mo ta chi tiét néu trén theo Fig.1 dén Fig.6.
Phan du6i ddy mo ta chi tiét thiét bi ngudi dung va tram co s& theo cc
phuong 4n thuc hién sang ché theo Fig.7 dén Fig.18.

Fig.7 thé hién so d6 khdi cua thiét bi ngudi ding 100 theo phuong 4n
thuc hién sang ché. Nhu duoc thé hién trén Fig.7, thiét bi ngudi dung 100
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gom:

mddun xac dinh 110, duoc cdu hinh ¢ x4c dinh bic duoc st dung
cho chi béo sb tﬁng "truyén, cOn duge cAu hinh d x4c dinh ma tran tién
ma hoéa tht nhit trong nhém bang mi tuong tng bac, trong d6 cac ma
tran tién m3 hda co trong nhém bang ma dugc dai dién bdi chi $6 bang
ma thir nhat va chi s§ bang m3 tht hai, va con dwoc cdu hinh d8 xac dinh
PMI thir nhét va PMI tht hai duogc st dung cho chi bdo ma trin tién ma
héa thir nhét, trong d¢6 PMI thir nhit va chi sé bang m3 thir nhét c6 phép
twong tng thr nhat, va PMI thtt hai va chi s§ bang m3 th{ hai c¢6 phép
tuong Ung tha hai; va

modun giri 120, duoc cdu hinh dé gui, dén tram co s, PMI tha
nhét va PMI tht hai duoc sir dung cho chi bdo ma tran tién ma hoa thir
nhét va duoc xac dinh béi médun x4c dinh 110, trong do:

cic ma tran tién m3 héa W c6 trong nhém bang mi théa man

phuong trinh dudi day:

. X 0
W=W;xW,, trong do W, ={ 0 XJ

n n n+8

X { bl ’11“6 nlm} , g =e"? va n=0,1,.15;va
4 4 % 4

chi s6 bang ma thir nhit twong Gng mét gié tri n, va khoang gid trin 1a
tap {0, 1, 2,3,4,5,6, 7}, {8, 9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6, 8, 10,
12, 14}, hoac {1, 3, 5,7, 9, 11, 13, 15}.

Do vdy, thong qua thiét bi nguoi ding theo phuong 4n thuc hién nay
ctia sang ché, nhiéu ma tran tién m3 héa 4p dung cho anten mang tuyén
tinh ddng dang c6 thé duoc chi bao ma khong thay ddi ché do phan hdi
hodc cac bit phan hdi, va cling c6 thé duoc dam bao ring hiéu ning ap
dung cua anten ludng cuc khong bi anh hudng, sao cho hiéu nang hé
thdng c6 thé dugc cai thién va trai nghiém ngudi ding c6 thé duoc tdng

cuong.
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Theo phuong &n thuc hién nay cia sang ché, mot cach tuy chon,
khoang gia tri chi s6 bang ma th nhat i 13 o< i, <15, va khoang gia tri
chi s6 bang ma tha hai i, 12 0<i, <L, -1, trong d6 L, 13 sb nguyén
duong. Chéng han, khoang gid tri 1, 1a 1<L, <16, tic la, khoang gié tri
chi s6 bang ma thit hai i, 13, chinghan, 0<i, <15.

Theo phuong 4n thuc hién nay cta sang ché, mot cach tuy chon, khi
bac duge xéac dinh bdi moédun xac dinh 110 bé‘mg 1, W, théa man phuong
trinh dudi day:

el L]

S Ala()Y | A ja()Y | A|—a()Y | A|—ja()Y

9

23i-1) .

trong d6 Ye{e,e,ee} » a@)=¢"; khi Y bing ¢, a@) bing
a(l); khi Y bing e,, a(i) bing «(2); khi Y bing e,, a() bing
a(3); khi Y bang e, a(i) bing a(4); e dai dién vecto cot c6 chidu
4x1, trong 6 phan tir i™ trong e, bang 1, tit ca cic phan tir khac bing 0,
vai € {1,2,3,4}; Ala hing sb.

Theo phuong &n thuc hién nay cia sang ché, mét cach tuy chon, khi

bac dugc xac dinh béi médun x4c dinh 110 bing 2, W, thdéa mén phuong

trinh dudi day:

: B Y1 _Yz B le _jYz

(Yl’Yz) € {(61361): (62,62), (63963)5 (84, 64)9 (eln 62), (62963)5 (ela 64),(62, 64)}; hOéC

Y Y Y Y Y Y, Y Y
A e B i L R B A A PR T
BlY, Y,|'BlY, -Y,| 'B|-Y, Y,|'B|-Y, -Y,
1Y, 4,1 1[Y Y,
W Sh e s - YsYﬂ € 9 }5 29 s ) 5 s &,
il 2ale 5 emceacaroe)
1Y, YZH \
W, e<— o (YL, Y)e{(e,e),(e,e,).(e5,6).(e,,0,)}
{B_Yz _Y1 1 2) { 1>+3 2574 32+ 45%2

trong d6 ¢, dai dién vecto cot c6 chiéu 4x1, phan tri” trong  béing

1, tt ca cac phan tir khac bang 0, vai e {1,2,3,4};Bla hang sb.
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Theo phuong an thuc hién nay cia sang ché, mot cach tiy chon, nhém
ma trin tién ma héa tvong tmg chi s6 bang m3 thir nhit trong tng PMI
thr nhit gdm céc ma tran tién ma héa Ul va U2, trong dé cic ma trin

tién m3 héa U1 va U2 duogc chi bdo boi chi s6 bang m3 thtr hai, trong d6:

1 v 1 v 1
Ul=— R U2=— , V= R
A ,BV A _ﬂv q1n+(8n mod32)

B=""*a(i), i=(nmod4)+1, a@)=g¢ "™, vaAldhing sd.

Theo phuong &n thuc hién nay cda sang ché, mot cach tuy chon, khi
bac duoc xac dinh béi modun xac dinh 110 bang 1, cic ma trdn tién ma
hoa W ¢ trong nhom bang ma dugc xac dinh theo Bang A:

Bang A

a a ¢} a (0] a (6] @
o wd wl wq wd owil owy owdlow,

i+8 i+ i+8 i+8

8 9 10 11 12 13 14 15

0 wa wd wa wa w@ wa w wo

i+ i+ i +] i+ i +2 i+ i+2 i+2

. " _l Vi _ fz”% _ j27m[32
trong do Wm’k_2|i¢k7(m)"m} , v(m)=e , vm—[l e ] ,

9, =™ vam va k 1a cic s nguyén khong dm; i dai dién chi sb bang
ma thir nhat; ;, dai dién chi s6 bang ma thi hai.

Theo phuong an thuc hién nay cua sang ché, mot cach tuy chon, khi
bac duogc xac dinh bdi médun xac dinh 110 béng 2, cac ma tran tién mi
hoa W c6 trong nhom bang ma dugce xac dinh theo Bang B1 hodc B2:

Bang Bl
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0-15 gl(jl),o il(,i),l il(-fg 48,0 il(f g,il +8,1
A I

4 5 6 7
0-15 il(il)ﬁ,i1+16,0 il(fl)é,il+16,l i1(34,i1+24, i1(34,i1+24,1
[ i

8 9 10 11
0-15 il(,§1)+8,0 il(,§1)+8,1 il(fg i +16,0 il(-fg,iﬁ-lé,l
A L

12

13

14

15

0-15 il(j,)+24,0 il(j,)+24,1 i](fé,il +24,0 il(fg,il+24,1
Bang B2

A I

0 1 2 3
0-15 il(jl),o il(jl),l il(-fg,il +8,0 il(fS) 48,1
A i

4 5 6 7
0-15 i1(+2—1)6,i1+16,0 il(-fl)ﬁ,il +16,1 1’1(34,1'1-1»24,C i1(24,i1+24,1
i i

8 9 10 11
0-15 ~i‘(-f§,i1+24,0 il(fg,i1+24,0 i1(+2§,q+24,2 ~i1(-§8),i1+24,2
A i

12 13 14 15
0-15 72 7 7(2) o)

i, +16,0 i +8,7+24,0 i+16,i,,0 i+24,;+8,0

- 127 -




22730

, 1 Vo Vo ~ 1 V., Vo
trong d6 W, = ﬁ[(ﬂk"m —(Dka] o W % [ o, %Vm] )
VI:/'”EZH)I,C =%[¢::m —;:VJ , VY, =[1 ejZ”’"/32] , V.= I:l ejz”"’mJ , @, = ™
va m, m', va k 13 cac sb nguyén khéng am; i, dai dién chi sb bang m3
tht nhat; i, daidién chi s6 bang ma thir hai.

Theo phuong an thuc hién nay cda sang ché, mot cach tuy chon, khi
bac duge xac dinh boi médun xac dinh 110 bang 1, PMI thtr nhat, PMI
thit hai, chi s6 bang m3 thtr nhét twong tng PMI thir nhét, va chi sb bang
ma thir hai tuong ing PMI th hai dugc x4c dinh theo Bang C1, C2, C3,
hoac C4:

Bang C1
Lovn i, — L puin Lovro i
0 0 0 0
0 0 1 2
1 1 0 4
1 1 1 6
2 2 0 8
2 2 1 10
3 3 0 12
3 3 1 14
4 4 0 1
4 4 1 3
5 5 0 5
5 5 1 7
6 6 0 9
6 6 1 11
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7 7 0 13
7 7 1 15
Béang C2
Lovin iy = Lo +8 Lovrs i
0 8 0 0
0 8 1 2
1 9 0 4
1 9 1 6
2 10 0 8
2 10 1 10
3 11 0 12
3 11 1 14
4 12 0 1
4 12 1 3
5 13 0 5
5 13 1 7
6 14 0 9
6 14 1 11
7 15 0 13
7 15 1 15
Bang C3
Lown iy =0 Loun Loy i
0 0 0 0
0 0 1 2
1 2 0 8
1 2 1 10
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11

[\

10

11

‘[PMIZ

=2 [PMII

- 10

10
12
12
14
14

IPMII

Bang C4

2
14

13
15

IPMIZ

2 Loy +

L

11 -

‘[PMII

cn
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5 11 1 14
6 13 0 5
6 13 1 7
7 15 0 13
7 15 1 15
trong d6 1,,,, dai dién PMI tha nhét, 1,,,, daidién PMI thir hai,

i, dai dién chi s6 bang ma thir nhat, va i, dai dién chi ) bang ma thir
hai.

Theo phuong 4n thuc hién nay cta sang ché, mét cach tuy chon, khi
bac duge x4c dinh béi médun xac dinh 110 bang 2, khoang gia tri n c6
thé 1atap {0, 1,2,3,4,5, 6,7} hoic {8,9, 10, 11, 12, 13, 14, 15}.

Theo phuong 4n thuc hién nay cia sang ché, mot cach tuy chon,
khoang gia tri chi sb bang ma thir nhit tuong (mg PMI thtt nhit va
khoang gia tri chi s6 bang ma thit hai twong Gmg PMI th(t hai c6 méi quan
hé lién két. Mot cach tiy chon, viéc khoang gia tri chi s6 bang ma thu
hhét tuong tng PMI thtr nhét va khoang gi4 tri chi sb Béng ma th hai
tuong tng PMI thir hai c6 mdi quan hé lién két gdm: khoang gié tri chi sb
bang m3 th hai twong tng PMI thit hai duoc xac dinh duy nhat theo gia
tri va/hodc khoang gi tri chi s6 bang m3 tha nhit twong ung PMI tht
nhit.

Nén hiéu rang thiét bj ngudi dung 100 theo phuong an thuc hién nay
clia sang ché co thé trong tmg thiét bi nguo1 dung thuce hién phuong phéap
truyén ma tran tién ma hoa 4-anten theo phuong 4n thuc hién sang ché, va
cac hoat dong néu trén va khac va/hodc cac chic nang cta cdc mddun
trong thiét bi ngudi dung 100 duoc st dung dé trién khai thu tuc tuong
ng cua phuong phap trén Fig.1, khéng dugc md ta thém & ddy dé ngén

gon.
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Do vay, thong qua thiét bi ngudi dung theo phuong 4n thyc hién nay
ctia sang ché, nhidu ma trén tién ma hoéa 4p dung cho anten mang tuyén
tinh dong dang c¢6 thé dugc chi bao ma khong thay déi ché d6 phan hdi
hodc cac bit phan hdi, va ciing c6 thé dugc dam bao ring hiéu ning 4p
dung cta anten ludng cuc khéng bi anh hudng, sao cho hiéu ning hé
thdng c6 thé dugc cai thién va trai nghiém nguoi dung ¢é thé duge ting
cuong.

Fig.8 thé hién so db khdi cia thiét bi ngudi dung 200 theo phuong an
thuc hién sang ché. Nhur duoc thé hién trén Fig.8, thiét bi ngudi dung 200
gom:

modun x4c dinh 210, duoc cAu hinh dé x4c dinh bac dugc st dung cho
chi bao sb téng truyén, con duge ciu hinh dé xac dinh gia tri cia chi s6
bang ma thir nhit tuong tmg mot nhém ma trén tién ma héa trong nhém
bang m4, trong d6 nhém bang mi twong Umg béc, va cac ma tran tién m3
hoa co trdng nhém bang mi dugc dai dién béi chi s6 bang m3 thr nhét va
chi sb bang ma thr hai, va con dugc c4u hinh dé x4c dinh gia tri dugc ma
héa chung tuong ‘mg bac va gia tri cia chi sb bang ma thtr nhét, trong d6
gia tri duoc mi héa chung va bac ¢ phép tuong tmg thir nhét, va gi tri
dugc mi hoa chung va chi sé bang ma thtr nhit c6 phép tuong tmg thir
hai; va

mddun giri 220, duoc ciu hinh dé giri gi tri dugc mi hoa chung dugc
xac dinh béi médun xac dinh 210 dén tram co sd, trong do:

c4c ma tran tién mi héa W cé trong nhém bang mé théa mén phuong

trinh dusi day:

W=WxW,, trong dé W, :{X” 0 }

n+8

1 1 1 1 j27/32 h p
X, = , .y e | > =€’ ,va n=0,1,.15;va
9 49 9 9

chi s6 bang m3 thi nhit twong tmg mét gié tri n, va khoang gi4 tri n 1a
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tap {0, 1,2,3,4,5,6,7}, {8, 9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6}, {1, 3,
5,7%, {8, 10, 12, 14}, hoac {9, 11, 13, 15}.

Do viy, thiét bi ngudi dung theo phuong 4n thuc hién nay cua sang
ché c6 thé ngin ngira vin d& trong d6 cic ma tran tién ma héa duoc lap
lai sau khi 14y mAu phy, nhd d6 cai thién hiéu ning hé théng va ting
cuong trai nghiém nguoi dung.

Theo phuong 4n thuc hién ndy ciia sang ché, mot cach tuy chon, khi
bac duoc xac dinh bdi modun xac dinh 210 béng 1, W, théa man phuong

“trinh dudi day:

W 1l Y 1Y J1[f Y 1 Y
2V )Y | 4| ja@)Y | 4| —aG)Y | 4| -je)Y

b

trong d6 Ye{eg,epe,6,} » a(i)=¢>™; khi Y bing ¢, a(i) bang
a(l); khi Y béng e,, a(i) béng a(2); khi Y béng ey, a(i) béng
a(3); khi Y bang e,, a(i) bing «(4); e dai dién vecto cot c6 chidu
4x1, trong d6 phan it i™ trong e, bing 1, tit ca cdc phén tir khac béng 0,
vai e {1,2,3,4}; Alahing sd.

Theo phuong 4n thuc hién nay cia sang ché, mot cach tuy chon, khi

bac dugc xac dinh bdi moédun xac dinh 210 béng 2, W, théa man phuong

trinh dudi day:
W, e 1 o ,—1—[ ‘.Yl ].{2 5
BY, -Y,| B|jY, -jY, hodc

(Ylez)e {(e17el)7 (e,,6,),(5,63),(e4,€,),(e,6),(e,,6), (¢, ¢,), (ez,e4)};

B Y Y Y" Y Y Y Y')—
Woeiel Sl By v By v el oy | () efene)
B Y, BlY, -Y,| B|-Y, Y, |B|-Y -Y,

Y,
Y,
1y, v] 1Yy Y
er{— Yl 2 } ,—{ : : ” (Y, Y,) €{(e,).(e;56,).(e;,),(e,.,)}
1
Y,
YZ

B_ _’Yz B ]Y1 -JY,
1Y, Y, L

er g ) (Yl,Yz)E{(61,63),(62,64),(63,€1),(84,62)}
B| =Y, | |

trong d6 e, dai dién vecto cot c6 chidu 4x1, phan tir i trong e, bing
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1, tAt ca cac phan tir khac bang 0, vai e {l, 2,3, 4}; B1a hing sd.

Theo phuong an thuc hién ndy cia sang ché, mét cach tuy chon, khi
sd bit mang gia tri duoc m3 hoéa chung bing 4, phép tuong Umg giita gia
tri dugc ma hoa chung va bac va phép tuong Ung giita gia tri dugc ma

~ hoéa chung va chi s6 bang m3 thir nhat dugc x4c dinh theo Bang D dudi

day:
Bang D
Trirenn RI A
0-7 1 Lrrsenn
8-15 2 Lrijpvn —8
trong d6 1,,,,,, daidién gid tri dugc ma hdéa chung, RI dai dién bAc,
va i daidién chi s0 bang ma thir nhét.

Theo phuong an thuc hién nay ctua sang ché, mét cach tuy chon, khi
s6 bit mang gi4 tri duoc ma héa chung bing 3, phép tuong tng giita gia
tri dugc ma hoa chung va bac va phép tuong ung gifta gia tri dugc ma

héa chung va chi sb bang ma tht nhit duoc xac dinh theo Bang E dudi

day:
Bang E
Ty ipun RI b
0-3 1 2% Lot ipun
4-7 2 2X(IR[/PM11 _4)

trong d6 1,,,,, dai dién gid tri dugc ma hoa chung, RI dai dién
bac, va i, dai dién chi s6 bang ma thir nhét.

Nén hiéu ring theo phuong 4n thuc hién nay cta sang ché, khi bac
duoc xac dinh béng 1, cAc ma trin tién m3 hoéa W ¢6 trong nhom bang ma

duoc x4c dinh theo Bang A; Nén hiéu thém ring theo phuong 4n thuc
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hién nay cua sang ché, khi bac duoc x4c dinh boi UE béng 2, cdc ma tran
tién ma héa W cé trong nhém bang mi dugc x4c dinh theo Bang B1 hoic
B2. Nén hiéu ring theo phuong 4n thuc hién nay cua sing ché, gia tri
duoc ma héa chung dai dién gia tri duoc tao br?mg cach thuc hién ma hoa
chung trén bac va PMI thir nhét, khong duoc mé ta thém & day dé ngén
gon.

Theo phuong 4n thuc hién ndy cua sang ché, mét cach tiy chon,
khoang gia tri chi s6 bang mi th nhit twong tmg PMI tht nhit va
khoang gia tri chi s6 bang ma thir hai twong tng PMI thtt hai c6 mbi quan
hé lién két. Mét cach tiry chon, viéc khoang gia tri chi sb bang ma tha
nhit twong tmg PMI thir nhit va khoang gié tri chi s6 bang m3 thi hai
turong tmg PMI thir hai ¢6 mbi quan hé lién két gdm: khoang gia tri chi sb
bang m3 thir hai tvong tmg PMI thit hai dugc xac dinh duy nhét theo gia
trj va/hodc khoang gia tri chi s6 bang m3 thtr nhit tuong tng PMI thir
nhét. |

Nén hiéu rang thiét bi ngudi dung 200 theo phuong 4n thuc hién nay
ctia sang ché c6 thé twong tmg thiét bi nguoi ding thuc hién phuong phép
truyén ma tran tién ma hoa 4-anten theo phuong an thuc hién sang ché, va
cac hoat dong néu trén va khac va/hoac cac chic nang cua cic mddun
trong thiét bi nguoi ding 200 duogc sir dung dé trién khai thu tuc tuong
tmg clia phuong phép trén Fig.2, khong dugc md ta thém & day dé ngén
gon.

Do vay, thiét bi nguol dung theo phuong an thuc hién nay cua sang
ché c6 thé ngan ngira van dé trong d6 cic ma tran tién m3 héa duogc lap
lai sau khi 1dy miu phy, nho d6 cai thién hiéu ning hé thdng va ting
cudng trai nghiém nguoi dung.

Fig.9 thé hién so d6 khdi cia thiét bi ngudi ding 300 theo phwong an
thuc hién sang ché. Nhu duoc thé hién trén Fig.9, thiét bi nguoi dung 300

gom:
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médun x4c dinh 310, dugc cdu hinh dé x4c dinh bac dugc st dung cho
chi bao sb t?mg truyén, cdn duge ciu hinh dé xdc dinh ma tran tién ma
héa thi nhat trong nhém bang mi twong tng bac, trong d6 cic ma tran
tién ma héa cé trong nhém bang ma dugc dai dién bdi chi s6 bang ma thi
nhét va chi s bang ma thir hai, va con duoc cdu hinh dé x4c dinh PMI
thir hai duoc st dung cho chi bao ma trin tién ma héa thir nhét, trong d6
PMI thir hai va chi s6 bang m3 thir hai c¢6 phép tuong tng thi nhét, va dbi
v6i mét chi s6 bang ma thir nhat cho trudc, khoang gia tri chi sb bang m3
thr hai tuong tng khoang gia tri PMI thir hai 1a tdp con riéng ctia khoang
gia tri chi s6 bang ma thit hai; va

modun gui 320, duoc cAu hinh dé g, dén tram co s&, PMI tht hai
duoc str dung cho chi bao ma trin tién mi héa thir nhit va duoc x4c dinh
bdi modun x4c dinh 310, trong do:

cac ma trn tién ma héa W cé trong nhém bang mi3 thoéa mén phuong

trinh dudi day:

W=WxW,, trong dé W, :[X” 0 }

n+8

X, =[ ln : nl% ,,1+24} , =" va n=0,1,,15;
4 % % 4

chi s6 bang ma thir nhét trong Gmg mét gia tri o, va khoang gia tri n la
tap {0, 1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15}; va

khi bac duoc xac dinh bdi modun xac dinh 310 béng 2, trong céc
nhém ma tran tién m3 héa duoc x4c dinh theo chi sb bang m3 thr nhét va
chi s6 bang m3 thir hai tuong Gng khoang gia tri PMI tht hai, nhém ma
tran tién ma héa thir nhit twvong tmg chi sb bang mi thu nhét i, va
nhém ma tran tién ma hoa thi hai tuong tmg chi sb bang m3 thtr nhét

i, loal trir 1an nhau, trong dé chi s6 bang ma thir nhat i, dai dién chi

s6 bang ma thir nhat twong fmg n c6 gia tri 13 a, chi sb bang ma thir nhét
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i, dai dién chi s6 bang m3 thir nhét tvong tmg n ¢6 gid tri bang a+8, va
ae {0,1,2,3,4,5,6,7}.

Do viy, thiét bi nguoi ding theo phuong 4n thyuc hién nay cua sang
ché c6 thé ngin ngira vin dé trong d6 cac ma tran tién ma héa dugc lap
lai sau khi léy mau phy, nhd d6 cai thién hiéu nang hé théng va tang
cuong trai nghiém nguoi dung.

Theo phuong 4n thuc hién niy cua sang ché, mét cach tiy chon, khi
bac dugc xac dinh boi médun xac dinh 310 béng 1, W, théa man phuong
trinh dudi day:

.
W, € {}i[a(j{)Y} %h jaé)Y}%[—aE)Y}%[— joii)Y]}

T

trong d6 Ye{e,e,e,e,} » a()=¢2"; khi Y bing ¢, a(i) bing
a(l); khi Y bing e,, a(i) bing «(2); khi Y bing e,, a(i) bing
a(3); khi Y bé‘mg e,, ali) bz“mg a(4); e, dai dién vecto cot co chiéu
4x1, trong d6 phan tir i® trong e, bing 1, tht ca cic phan tir khac bing 0,
vai e {1,2,3,4}; Alahing sb.

Theo phwong 4n thuc hién ndy cua sang ché, mét cach tuy chon, khi
bac duoc xac dinh bdi moédun x4c dinh 310 béng 2, W, thoa man phuong
trinh dudi day:

W e{%g —%fj ’%L'Y% —j;j} hozc

(Y1>Y2) € {(61761)9 (ezsez)a (63563):(84’64)7 (61,82), (82563)7(61764): (62364)};

Y, Y Y, Y Y, Y Y, Y

er l 1 2 ,_1__ 1 2 ’l 1 2 ’i 1 2 (YlaYz)E{(ezaeA;)}
BlY, Y,|'BlY, -Y,| B|-Y, Y,|'B|-Y, -Y,
1, ,]1[Y Y,

Wz e{g _Y{ _Y22] ’E[]{’l —]Y2j|} (YlaYz) E{(epe1),(ezaez)7 (63763)5(64764)}
1Y, Y, .

Wz E{E _Y; _Yl} 3} (l’pYz)e{(epeg,)»(ezse/J: (63,61),(64,62)}

trong d6 e, dai dién vecto cot c6 chiéu 4x1, phan tir i" trong e,
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bang 1, tat ca cac phan tir khac bang 0, vai e {1,2,3,4}; B 1a hing sd.
Theo phuong an thuc hién nady cia sang ché, mdt cach tuy chon, khi

bac duoc xac dinh bdi médun xac dinh 310 bang 2, cic mdi quan hé

tuong hd gitta PMI thi hai, chi s6 bang m3 thi nhét, va chi sb bang ma

thir hai duoc xac dinh theo Bang F1 hoac F2:

Bang F1
[PMI2 il i?_
0-3 0-7 2X Loyira
815 2% [PMIZ—I—I
Bang F2
IPMIZ il iZ
0-3 0-7 2% Loyrs
8-15 2X[PM12-|—8
trong d6 1,,,, dai dién PMI thir hai, i dai dién chi s& bang mi thi

nhat, va i, dai dién chi s6 bang ma th hai.

Theo phuong 4n thuc hién ndy cta sang ché, mot cach tuy chon, khi
bac duoc xac dinh bd1 médun xac dinh 310 béng 3 hoac 4, cac ma tran
tién mA hoa c6 trong nhém bang mi tuong g bac bing:

bbn ma trén tién ma héa c6 cac chi sé bang ma 0 dén 3 trong Bang G;
hoic

bbn ma tran tién ma héa co cac chi sb bang ma 4 dén 7 trong Bang G;
hoac

b6n ma tran tién ma hoa cd cac chi s6 bang ma 12 dén 15 trong Bang

G
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Bang G
C Uy RI
hi s6 1 5 3 y
bang
ma
0 ug=f -1 -1 -1 w Wi | w2 /| wiB
1 w= -j 1 jf . w,! A /1 w123} /] w054
2 Uy = [1 1 -1 l]T W2{1 WZ{IZ}/‘ Wz(m}/1 W2{3214}
3 uy=[t j 1 -jf 7 w2 /| eyl w22
¢ Uy =[1 1-p/\N2 =i a-p/V1 wi w14/ w12 /] w159
5 s = [l a- Nz j (—l—j)/\/E}T w i ey w2 /] w4
I It . .
; =l @rDNZ —i rep/dl o W W wE e
7 Uy =b 1+ /N2 oa+p/2 ]Z wi wis /L gl s
8 ug = [1 -1 1 l]T WS{I W-g{lZ}/q Wg{lz‘t}/w W8{1234}
9 ug=t -j -1 -jf ! w4 /] Wi | 1234
1 o= 1 1 -1f ng w3 /] w0 /| w1324
0
1 up = i -1 jF w w3 /] w4 /] w1324
1
1 up = -1 -1 1f 7l w2 /] w2 /] w5
2
1 U3 = [1 -1 1 —I]T | ngl W1(313}/‘ W1g123)/1 W1{31324}
3
1 upa = 1 -1 <1f ] w3 /] w12 /| 314
4
1 U5 = [1 1 1 1]T Wl{sl Wl{slz} / W1(5m}/“ VV1(51234}
5

trong d6 W' dai dién ma trdn dugc tao béi nhdém cot {s} clia ma
tran W, =I-2uu” /uu, ,va1la ma trin don vi 4x4.

Nén hiéu ring theo phuong 4n thuc hién nay cia sang ché, khi bac
dugc x4c dinh bang 1, cic ma tran tién m3 héa W ¢6 trong nhom bang ma

dugc xac dinh theo Bang A; Nén hiéu thém r?mg theo phuong an thuc
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hién nay cda sang ché, khi bac dugc x4c dinh béi UE bE‘mg 2, cac ma tran
tién ma héa W cé trong nhém bang ma dugc xac dinh theo Bang B1 hoic
B2. Nén hiéu ring theo phuong an thuc hién ndy cia sang ché, gia tri
duoc ma héa chung dai dién gia tri duoc tao béng cach thuc hién ma hoa
chung trén bac va PMI thtr nhét, khong dugc mo ta thém & day dé ngan
gon.

Theo phuong an thuc hién nay cida sang ché, mot cach tuy chon,
khoang gia tri chi s6 bang ma thir nhat twong tmg PMI thir nhét va
khoéang gia tri chi s bang ma thtr hai trong tmg PMI thir hai ¢6 mdi quan
hé lién két. Mot cach tuy chon, viéc khoang gia tri chi sd bang mi thi
nhét trong tmg PMI thtr nht va khoang gia tri chi sé bang m3 thi hai
turong tmg PMI thi hai c6 méi quan hé lién két gdm: khoang gia tri chi sb
bang ma thir hai tuong tng PMI thtr hai duoc xac dinh duy nhat theo gia
tri va/hodc khoang gia tri chi s6 bang m3 thir nhit tuong tng PMI tht
nhét.

Nén hiéu ring thiét bi ngudi ding 300 theo phuong 4n thuc hién nay
ctia sang ché c6 thé twong tng thiét bi ngudi dung thuc hién phuwong phép
truyén ma trin tién ma héa 4-anten theo phuong an thuc hién sang ché, va
cac hoat dong néu trén va khac va/hodc cac chiic nang ctia cdc mdédun
trong thiét bi ngudi dung 300 duoc sit dung dé frién khai thu tuc tuong
- Umg cia phuong phép trén Fig.3, khong dugc mo ta thém & day dé ngin
gon.

Do vay, thiét bi ngudi dung theo phuong an thuc hién ndy cua sang
ché c6 thé ngin ngira van dé trong d6 cic ma tran tién ma héa duoc lap
lai sau khi léy mau phuy, nhd d6 cai thién hiéu ning hé théng va tiang
cuong trai nghiém nguoi dung.

Fig.10 thé hién so dd khdi cua tram co s& 600 theo phuong 4n thuc
hién sang ché. Nhu dugc thé hién trén Fig.10, tram co s& 600 gdm:

modun tiép nhan 610, dugc ciu hinh dé tiép nhan bac duogc s
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dung cho chi bao sb ting truyén, PMI thtr nhat, va PMI tht hai duoc gii
boi thiét bi nguoi ding; va

modun xac dinh 620, duoc ciu hinh dé xac dinh, theo PMI thir nhét
va PMI thtr hai duoc tiép nhan béi médun tiép nhan 610, ma tran tién ma
héa thi nhét trong nhém bang mi twong Ung bic dugc tiép nhan béi
mddun tiép nhan 610, trong d6 cic ma tran tién mi héa cé trong nhém
bang ma dugc dai dién béi chi s6 bang ma thi nhat va chi s bang m3 tha
hai, PMI thir nhét va chi s6 bang ma thir nhat c6 phép tuong tmg thir nhét,
va PMI tht hai va chi s6 bang m3 tht hai ¢ phép tuong ung tht hai,
trong do:

cac ma trdn tién ma hdéa W c6 trong nhém bang ma théa main

phuong trinh dudi day:
, X 0
W=WxW,, trong dé W, =| )
0 X,
1 1 1 1 ; \ \
Xll - { n n+8 n+l6 n+24 | 2 ql = 6“12”/32 s va n= 0’ 1’ ’15 ; va
9 94 q, q

chi s6 bang m3 tht nhat tvong tmg mét gia tri n, va khoang gia tri
nlatip {0,1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2,4, 6, 8,
10, 12, 14}, hodc {1,3, 5,7, 9, 11, 13, 15}.

Do vay, thong qua tram co s theo phuong 4n thuc hién nay cla sang
ché, nhiéu ma tran tién m3 héa 4p dung cho anten mang tuyén tinh dong
dang c6 thé duoc chi bdo ma khong thay dbi ché d6 phan hdi hoic cac bit
phan hdi, va ciing ¢6 thé duoc dam béao rang hiéu ning ap dung cda anten
ludng cuc khong bi anh hudng, sao cho hiéu ning hé thdng c6 thé duoc
cai thién va trai nghiém nguoi ding c6 thé duoc ting cudng.

Theo phuong 4n thyc hién nay cia sang ché, mot cach tuy chon,
khoang gia tri chi s6 bang m3 thir nhat i 13 0<i <15, va khoang gia tri
chi sb bang m3 thir hai i, 13 0<i, <L, -1, trong do L, 13 sb nguyén

duong. Chang han, khoang gia tri L, 1a 1<, <16, tic 13, khoang gié tri
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chi s6 bang mé thi hai i, 13, chdng han, 0<i, <15.

Theo phuong an thyc hién ndy cia sang ché, mot cach tuy chon, khi
bac dugc tiép nhin béi mdédun tiép nhan 610 bing 1, W, thda min
phuong trinh duéi day:

1| Y 1| Y 1] Y 1 Y
Wz S i . ST L. s . s . .
{Al:a(z)Y} A{ ja(z)Y} Ali—a(z)Y} A[— ]a(z)Y}}

9

trong d6 Ye{e,e,.e.e}, a()=¢""; khi Y bang ¢ , a()
béng a(l); khi Y béng e,, a(i) béng a(2); khi Y béng e, a(i)
bang «(3); khi Y bing e,, a(i) bing a(4); e, dai dién vecto cot cd
chiéu 4x1, trong d6 phan tir i™ trong e, bang 1, tat ca cac phan tir khac
bang 0, vai e {1,2,3,4}; Ala hing sé.

Theo phuong &n thuc hién nay ctua sang ché, mét cach tuy chon, khi
bac dugc tiép nhin béi modun tiép nhin 610 bing 2, W, théa min
phuong trinh duéi day:

welil )k i)

(leaYz) € {(81961)5 (62: 62), (63,63), (64,64), (ep 62),(62, 63), (61,64), (82964)} ; hOéC

Y, Y Y Y Y Y Y Y
“26 l ' : 9l ' - 5"1— ! ’ 9'1_ ! - (Y17Y7)€{(e7ye4)}
B|Y, Y,|'B|Y, -Y,|’B|-Y, Y,|'B|-Y, -Y, 2 2 ,

er{i Y Y2:| l[Yl Y, }} (Y, Y,)e{(e,e).(e,,8,),(e5,2,),(e,,€,)}

BlY, -Y, ‘B 7Y, —jY,
1[Y Y
er{g_Y: —;ﬂil ,} (YlaYQ)e{(31533)5(eza34):(e3>e1):(e4aez)}

trong d6 e, dai dién vecto c6t c6 chiu 4x1, phén tir i® trong e

bang 1, tAt ca cac phan tir khac bang 0, vai e {1,2, 3, 4}; B 13 hing sb.
Theo phuong an thuc hién nay cua sang ché, mot cach tuy chon, nhom
ma trin tién m3 héa twong tng chi sb bang m3 thr nhat trong tmg PMI
thtr nhit gdm c4c ma trin tién mé héa Ul va U2, trong d6 cic ma tran

tién ma hoa Ul va U2 duogc chi bo boi chi s6 bang ma thu hai, trong dé:
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1y v 1| v 1
Ul=— , U2=— , y= ,
A ﬂV A —,BV qln+(8n mod32)

B=i"*a(i), i=(rmod4)+1, a(i)=q>", viAlahing sb.

Theo phuong 4n thuc hién ndy cia sang ché, mot cach tuy chon, khi
bac duoc tiép nhan bsi modun tiép nhédn 610 bang 1, cic ma trdn tién ma
héa W c6 trong nhém bang ma dugc xac dinh theo Bang A:

Bang A

0 we wos o wl we we wi we wa

iy, i, iy, 2 i,3 i+8 i+ i+8 i +8

8 9 10 11 12 13 14 15

w.

i+ i+ i +1 i+ i+2 i+ i+2 i +2

—15

o (m=i)/4
o, =e™ vam vak 13 cac s6 nguyén khong am; i, dai dién chi s6 bang
m3 thir nhat; i, dai dién chi s6 bang ma thur hai.

Theo phwong 4n thuc hién ndy cta sang ché, mot cach tiy chon, khi
bac duoc tiép nhan b1 modun tiép nhan 610 béng 2, c4c ma tran tién m3

hdéa W ¢6 trong nhom bang ma dugc xac dinh theo Bang B1 hodc B2:

Bang B1
A i
0 1 2 3
0-15 Wil(,i),o VVil(jl),l /;1(-!2—;,1'14—8,0 il(ig,il +8,1
[ i
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0-15 (2) )] 2) (2)

i +16,+16,0 i+16,5+16,1 0+24,i;+24.0 ij+24,i+24,1

8 9 10 11

0-15 il(,?1)+8,0 il(jl)+8,1 il(fg,i,ﬂs,o z‘l(fg,i1+16,l
A i
12 13 14 15
0-15 VVil(,i)+24,O Wil(,?1)+24,1 W;(fg,i, +24,0 ml(fg,il 24,1
Bang B2
A 2
0 i 2 3
0-15 W;I(jl),o VVil(jl),l il(f§,4+s,o i1(+2-8) 48,1
A 28
4 5 6 7
0-15 ml(il)G,iﬁlé,O Vp;l(fl)6,il+16,l I/V;l(42-34,i1+24,C I/Vil(34,il+24,1
I 2
8 9 10 11
0-15 ~i1(f§,i1 +24,0 il(-ffg,il+24,0 il(fg,il+24,2 ~il(+2§,i1 +242
il i2
12 13 14 15
0-15 72 72 72) 70
i, +16,0 i +8,7+24,0 ij+16,i,0 §+24,i+8,0
wong 46 =l | W] e
MV PV PtV | "B PV DV
V;v”(lzllk =% Vin Vo v :[1 ejzzrm/32] v = I:l ej2ﬂn1‘/32] = sz
8PV PV
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va m, m', va k 13 cac sb nguyén khong am; i, dai dién chi sb bang m3
thir nhat; i, dai dién chi s6 bang ma thir hai.

Theo phuong 4n thuc hién nay cta sang ché, mét cach ty chon, khi
bac dugc tiép nhan boi médun tiép nhan 610 bing 1, PMI tha nhét, PMI
thir hai, chi s6 bang ma thir nhét tuong tng PMI tht nhit, va chi sb bang
ma thtr hai tuong tmg PMI thr hai dugc x4c dinh theo Bang C1, C2, C3,
hodc C4:

Bang C1
Loun i =1 oun L orii i,
0 0 0 0
0 0 1 2
1 1 0 A4
1 1 1 6
2 2 0 8
2 2 1 10
3 3 0 12
3 3 1 14
4 4 0 1
4 4 1 3
5 5 0 5
5 5 1 7
6 6 0 9
6 6 1 11
7 7 0 13
7 7 1 15
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ang C2

10
12
14

11
13
15

IPMIZ

I =1y +8

10
10
11
11

12
2
13
13
14
14
15
15

[PMII

Bang C3

10

'[PMI 2

=2 Loy

L

IPM[I
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11

10

11

[PMIZ

=2 IPM[I

L

10
10
12
12
14
14

‘[PMII

Bang C4

I

12
14

13
15

12
14

IPMIZ

2 Toyn +

L

11
11

13
13

IPMII
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Ioymn A =) Ioyn + Iovis I
1
7 15 0 13
7 15 1 15
trong d6 1,,, dai dién PMI thtr nhét, 7,,, dai dién PMI thit hai,

dai dién chi s6 bang m3 thir nhat, va i, dai dién chi s6 bang m3 tht hai.

Theo phuong 4n thuc hién nay cta sang ché, mét cach tuy chon, khi
béc dugc tiép nhan béi modun tiép nhan 610 bang 2, khoang gia tri n c6
thé 1atap {0, 1,2,3,4,5, 6,7} hoic {8, 9, 10, 11, 12, 13, 14, 15}.

Theo phuong an thuc hién ndy cta sang ché, mét cach tuy chon,
khoang gia tri chi s6 bang ma tht nhit twong tng PMI th& nhit va
khoang gia tri chi s6 bang mA thi hai trong tmg PMI thir hai c6 méi quan
hé lién két. Mot cach tuy chon, viéc khoang gia tri chi s6 bang m3 thu
nhit twong tmg PMI thir nhit va khoang gia tri chi sb bang ma tht hai
tuong tmg PMI fhtr hai c6 méi quan hé lién két gém: khoang gié tri chi sb
bang ma thir hai twong tng PMI thir hai dugc xac dinh duy nhét theo gia
tri va/hoic khoang gia tri chi s6 bang ma tht nhét twong tmg PMI tha
nhét.

Nén hiéu ring tram co s& 600 theo phwong 4n thuc hién ndy cia sang
ché c6 thé tuong Ung tram co sé thuc hién phuong phap truyén ma trdn
tién m3 héa theo phuong 4n thuc hién sang ché, va cac hoat dong néu trén
va khac va/hodc cac chic nang ctiia cac m6dun trong tram co s& 600 dugce
str dung dé trién khai tha tuc twong mg cia phuong phép trén Fig4,
khong dugce mo ta thém & day dé ngén gon.

Do vay, thong qua tram co s& theo phuong én thuc hién nay cua sang
ché, nhiéu ma trin tién m3 hoéa 4p dung cho anten mang tuyén tinh dong

dang cé thé dugc chi bio ma khéng thay d6i ché do phan hdi hodc céc bit
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phan hdi, va ciing ¢6 thé dugc dam béo ring hidu nang 4p dung cua anten
ludng cuc khong bi anh hudng, sao cho hiéu ning hé théng c6 thé dugc
céi thién va trai nghiém nguoi dung c6 thé dugc ting cudng.

Fig.11 thé hién so d6 khéi cua tram co s& 700 theo phuong an thuc
hién sang ché. Nhu duoc thé hién trén Fig.11, tram co s¢ 700 gom:

mébdun tiép nhan 710, dugc cAu hinh d8 tiép nhan gi tri dugc ma héa
chung dugc giri bai thiét bi ngudi ding; va

mddun x4c dinh 720, duoc cau hinh dé xac dinh gid tri cia chi sb bang
ma thir nhit va bac dugc sir dung cho chi béo sd tang truyén theo gia tri
dugc mi héa chung dugc tiép nhan bdi médun tiép nhan 710, phép tuong
ung gitta gia tri dugc ma hda chung va bac va phép tuong Gng gitra gia tri
duge ma héa chung va chi sb bang m3 thi nhét, trong d6:

gi tri ctia chi s6 bang m3 thtr nht twong tng mot nhém ma tran tién
ma hoéa trong nhém bang ma, nhém bang ma tuong g bic, cac ma tran
tién ma hoéa c6 trong nhém bang mé duoc dai dién bai chi sb bang ma th
nhét va chi s6 bang m3 thi hai, va cic ma trin tién ma héa W c6 trong
nhom bang ma thdéa man phuong trinh dudi day:

W=W1 X Wz , tI'OI’lg do

Xn O 1 1 1 1 j27/32 p
W, = X, =| . n+8 n+16 weaa | > h=€ , va n=0,1,.,15;
0 X 9 49 q, q

va

chi s6 bang m3 thr nhat twong tmg mot gia tri n, va khoang gia tri n 1a
tap {0, 1,2, 3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6}, {1, 3,
5,7}, {8, 10, 12, 14}, hoac {9, 11, 13, 15}.

Do vay, tram co s& theo phuong 4n thuc hién ndy cia sang ché c6 thé
ngin ngira van dé trong d6 cac ma tran tién ma hoa duoc 13p lai sau khi
léy mau phu, nho d6 cai thién hiéu nang hé théng va tdng cuong trai
nghiém nguoi dung.

Theo phuong an thuc hién nay cua sang ché, mot cach tuy chon,
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khoang gi4 tri chi s6 bang ma thir nh4t i 13 0<i <15, va khoang gia tri
chi sb bang ma thar hai i, 13 0<i,<L,-1, trong d6 L, 13 s nguyén
duong. Chang han, khoang gid tri L, 13 1<L, <16, tic 13, khoang gia tri
chi s6 bang ma thi hai i, 13, ching han, 0<i, <15.

Theo phuong 4n thuc hién ndy cia sang ché, mot cach tiy chon, khi
béac dugc xac dinh bdi médun xac dinh 720 bing 1, W, thoa min phuong
trinh dudi day:

- 1] Y 1 Y 1 Y 1 Y
2 V4| aG)Y | " 4| ja@)Y [ 4| -a@)Y | 4| —jat)Y

trong d6 Ye{e.e.e.¢}, a@=¢"""; khi Y bang e , a(i)
bang «(1); khi Y bing e,, () bing «(2); khi Y bing e,, a()
bang «(3); khi Y bang e,, a(i) bing «(4); e, dai dién vecto cot cd
chidu 4x1, trong d6 phan tir i™ trong e, bang 1, tit ca cac phan tir khac
bing 0,vai e {I,2,3,4}; Alahing sb.

Theo phuong an thuc hién nay cua sang ché, mot cach tuy chon, khi
bac dugc xac dinh bo1 mddun xac dinh 720 bé“lng 2, W, théda man phuong
trinh dudi day:

welsl 51k i)

(Y1>Y2) € {(el,el),(ez,ez),(83,33),(84,64),(61,32), (e,,€5), (e1>e4)>(ez>e4)}; hodc

2 ’l . 2 ,l 1 2 ,l 1 2 (Y1,Y2)G{(e2’e4)}
Y, BlY, -Y, | B|-Y, Y,|B[-Y -Y,

Y, 1 Y, Y, -_
Yy, 'B Y, Y, ( 12 2)e{(el’el):(ez’62)3(63’33)3(64984)}

Y.
_;,} 7} (Yl’Yz) € {(81’63)>(62’64)>(63’e1)’ (e4aez)}

r

=
m
—
@™ |-
< e e

=
m
—
|~
1

trong d6 e dai dién vecto cot ¢ chidu 4x1, phan tir i™ trong e, bing
1, tht ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 13 hing sé.

Theo phuong an thuc hién nay cua sang ché, mét cach tuy chon, khi
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sd bit mang gia tri duoc ma héa chung bing 4, phép tuong tng gifta gia
tri dugc ma hoa chung va bac va phép tuong ing gitta gia tri duoc ma

héa chung va chi sb bang mi thir nhit dugc x4c dinh theo Bang D duéi

day:
Bang D
Lrspaans RI A
0-7 1 Laripans
8-15 2 Triipran 8

trong d6 1,,,,, dai dién gid tri dugc ma hoa chung, RI dai dién
bac, va i, dai dién chi ) bang ma th nhét.

Theo phuong 4an thyuc hién nay cla sdng ché, mot cach tuy chon, khi
s6 bit mang gia tri duoc ma héa chung bang 3, phép tuong tng giita gid
tri dugc ma hoa chung va bac va phép tuong Ung gilta gia tri dugc ma
héa chung va chi s6 bang ma thir nhit dugc x4c dinh theo Bang duéi day
E:

Bang E
e RI L
0-3 1 ' 2% L agspasn
4-7 2 2%( L rrpaim —4)

trong d6 1,,,,, daidién gii tri dugc ma hda chung, RI dai dién bac,

va i dai dién chi s6 bang ma th nhét.

Nén hiéu ring theo phuong 4an thuc hién ndy cta sing ché, khi bac
dugc xac dinh bang 1, cac ma tran tién ma héa W ¢6 trong nhém bang ma
duogc xac dinh theo Bang A; Nén hiéu thém r?mg theo phuong an thuc
hién nay cua sang ché, khi bac duoc xac dinh boi UE béng 2, cac ma tran

tién ma héa W cé trong nhém bang ma duge x4c dinh theo Bang B1 hodc
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B2. Nén hiéu ring theo phuong 4n thuc hién ndy cta sang ché, gia tri
dugc ma héa chung dai dién gia tri dugc tao bang cach thuc hién m3 hoa
chung trén bac va PMI thir nhat, khéng duge mod ta thém & diy dé ngén
gon.

Theo phuong an thuc hién nady cua sang ché, mot cach tuy chon,
khoang gia tri chi s6 bang m3 tht nhét tvong vmg PMI thtr nhét va
khoémg gia tri chi s6 bang ma thi hai twong tng PMI tht hai ¢6 méi quan
hé lién két. 'Mc}t cach tuy chon, viéc khoang gia tri chi ) bang ma thu
nhit tuong Gmg PMI thir nhit va khoang gi4 tri chi s6 bang ma th{ hai
twong tmg PMI thir hai ¢ mbi quan hé lién két gdm: khoang gia tri chi sb
bang mi tht hai twong tmg PMI thit hai dugc x4c dinh duy nhét theo gi4
tri va/hodc khoang gia tri chi s6 bang ma thir nhit twong tmg PMI thir
nhét.

Nén hiéu ring tram co s& 700 theo phuong 4n thyuc hién ndy cua sang
ché c6 thé twong tng tram co sé thuc hién phuong phép truyén ma tran
tién ma hda theo phuong an thuc hién sang ché, va céc hoat dong néu trén
va khac va/hodc céc chuc nang ctia cdc modun trong tram co s& 700 dugc
stt dung dé trién khai thu tuc tuong Ung cta phuwong phap trén Fig.5,
khéng dugc mé ta thém & day dé ngin gon.

Do vay, tram co s& theo phuong an thuc hién nay cﬁa.séng ché c6 thé
ngin ngira van dé trong d6 cic ma tran tién ma héa duogc 13p lai sau khi
14y mAu phuy, nhd d6 cai thién hiéu ning hé thong va ting cudng trai
nghiém nguoi dung.

Fig.12 thé hién so dd khéi cta tram co s& 800 theo phuong 4n thuc
hién sang ché. Nhu duoc thé hién trén Fig.12, tram co s 800 gdm:

mddun tiép nhan 810, dugc cau hinh d tiép nhan PMI thir hai, chi s6
bang ma tht nhat, va bac dugc st dung cho chi bao sb tAng truyén duoc
giri boi thiét bi ngudi ding;

médun xé4c dinh 820, duoc cdu hinh dé x4c dinh, theo PMI tht hai va
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chi s6 bang ma tha nhét duoc tiép nhén bé1 modun tiép nhan 810, ma tran
tién ma hoéa thir nhét trong nhém bang m3 trong tng bac duoc tiép nhan
béi médun tiép nhan 810, trong d6 cic ma trin tién mi héa c6 trong
nhém bang ma dugc dai dién boi chi ) bang ma tha nhat va chi sd bang
ma thi hai, PMI thit hai va chi s6 bang m3 thi hai ¢é phép tuong tng tht
nhét, va d6i v6i mot chi sé bang ma thir nhét cho trude, khoang gi tri chi
sO bang mA thtr hai trong tmg khoang gia tri PMI thit hai 13 tip con riéng
ctia khoang gia tri chi sb bang ma thir hai, trong do:

céc ma trin tién m3 héa W ¢6 trong nhém bang ma théa min phuong

- trinh dudi day:

. X 0
W=WxW,, trong dé W, =[ ¢ }

n+8

X, { ln : nl% ”lm} , g =", va n=0,1,.,15;
4 4% 4 4

chi s6 bang mi thir nhit twong tng mot gia tri n, va khoang gia tri n 12
tap {0,1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15}, va

khi bac duoc tiép nhén bé‘mg 2, rong cac nhdém ma tran tién mi hoéa
duge x4c dinh theo chi s6 bang ma th nhit va chi sé bang ma tht hai
tuong tmg khoang gia tri PMI thir hai, nhém ma tran tién m3 héa thi nht
tuong tng chi s6 bang ma thir nhat i,, vanhOm ma trén tién ma héa thu

hai twong tmg chi s& bang ma thir nh4t i loai trir 13n nhau, trong d6

l,a+8
chi s6 bang ma thir nhat i, dai dién chi s6 bang ma tht nhat twong tng

n cd gia tri bang a, chi s6 bang ma thu nhat i, dai dién chi s0 bang ma

1048
tht nhat tuong Umg n c6 gia tri béng at8,vaa € {0,1,2,3,4,5,6,7}.
Do vay, tram co s& theo phuong 4n thuc hién nay cla sang ché co thé
ngin nglra van d& trong d6 cic ma tran tién ma héa duoc lap lai sau khi
lay miu phy, nh& d6 cai thién hiéu ning hé thdng va ting cudng trai

nghiém nguoi dung.
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Theo phuong 4n thuc hién ndy cta sang ché, mét cach tiy chon, khi
bac duoc tiép nhan bdi moédun tiép nhan 810 bing 1, W, thoa mén
phuong trinh dudi day:

I P S I
er T . LI I T . T vy
Ala@)Y | A| ja@)Y | A|—a()Y | A| —jo()Y

9

trong 46 Ye{e,e,e.e,} 5 a()=¢"""; khi Y béng e, a(i) bing
a(l); khi Y bing e,, ali) bing «(2); khi Y bing e,, a(i) bang
a(3); khi Y bﬁng e,, a(i) béng a(4); e dai dién vecto cot co chiéu
4x1, trong d6 phan tir i™ trong e, bing 1, tit ca cac phan tir khac bang 0,
vai e {1,2,3,4}; Alahing sd.

Theo phuong an thuc hién nay cia sang ché, mot cach tuy chon, khi
bac dugc tiép nhan boi moédun tiép nhin 810 bang 2, W, théa min

phuong trinh dudi day:

’ BlY, -Y, "B 7Y, =jY,

(Y;>Y2) € {(epel): (62,62),(63,63),(64,64), (61,82),(62,63),(61,64),(82,64)}; hOéC

L1, L, 1|y Y1y Y,
e Sy T (YlﬁYZ)E{(eZ’e4)}
Y, B|Y -Y,| B|-Y Y,|B|-Y -Y,

Y, | 11Y% Y, Y.Y
y, ‘B N, Y, ( 1 2)6{(el,el),(ez,ez),(e3,e3),(e4,e4)}

e
m
—
|-
) 1

=
m
——
| —
o e e

=

m
—
|-
I 1

Y,
_{,1} ’} (Y17Y2) € {(el,63),(62,64),(63,61),(64,62)}

trong d6 e, dai dién vecto cot co chidu 4x1, phén tr i® trong e, bing
1, tht ca cac phan tir khac bang 0, vai e {1, 2,3, 4}; B 1a hang sé.

Theo phuong an thuc hién nay cia sang ché, mot cach tuy chon, khi
bac duogc tiép nhan bdi modun tiép nhan 810 bf‘mg 2, cAc mbi quan hé
tuong hd gitra PMI thir hai, chi sé bang ma tha nhat, va chi s6 bang m3

thir hai dugc xac dinh theo Bang F1 hoac F2:
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Béng F1

Tovrs [ I

0-3 0-7 2% Loyt
8-15 IxLerra+1

Bang F2

Loy i I

0-3 0-7 2X Lpuars
815 2% Ty +8

nhat, va i, dai dién chi s6 bang ma thir hai.

o G2l dién PMI thtt hai, ; dai dién chi s6 bang m thi

Theo phuong &n thyc hién nay cda sang ché, mot cach tuy chon, khi

bac dugc tiép nhan boi modun tiép nhan 810 bing 3 hodc 4, cac ma trin

tién ma hda cé trong nhém bang ma tuong tng bac la:

bon ma tran tién ma hoa c6 cac chi so bang ma 0 dén 3 trong Bang G;

hodc

bon ma tran tién ma hoa c6 cac chi s6 bang ma 4 dén 7 trong Bang G;

hodc

bon ma tran tién ma hoa c6 céc chi so bang ma 12 dén 15 trong Bang

Bang G
C ull RI
hi s6 1 3 4
bang
ma
0 ug=fl -1 -1 - i Wo{l w4 / w e /’ W0{1234}
1 uy = [1 -j 1 j]T Wlu Wl{lz}/« Wluzs)/1 Wl{1234}
2 u, =t 1 -1 1] w a=n w2 /] W2{3214}
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C u, RI
hi s6 1 2 3 4
bang
ma
3 ”3=[1 jo1 _j]T W3(1 W3{12)/« W3{123}/« W3{3214}
1 1234
o I R YN R B VAV B/ B Vs BV R 7
[ w=h apiz s cppal] L e e
1324
6 ”6=[1 A+ NN2 =) 1+ )/ 7y w /] w g
1 ¢
7 “72[1 (‘14'1')/\/E J (1+j)/\/5]z W7{ W7{13}/‘ W7{134}/‘ W7‘m4}
8 u8=[1 11 l]T Ws{l Wg{u} / W8{124} /w W8{1234}
? ug=ft -j -1 - wy! AN AL yA A
I T T T
0
1 uy =0 j -1 jf Ay wi?/ w3/ w2
1
IR i m wE wE
2
IR T TS T
3
A i P e
4
1 u15=[1 11 1]T VVI{SI W1{5m/“ W1{5123}/‘ VK§1234}
5

trong d6 W' dai dién ma trdn dugc tao bdi nhom cdt {s} clda ma

tran W, =1-2uu” /u’u ,valla matrdn donvi 4x4.

Nén hicu rang theo phuong an thuc hién nay cia sang ché, khi bac

dugce x4c dinh bang 1, cac ma trén tién ma héa W ¢6 trong nhém bang ma

dugc xac dinh theo Bang A; Nén hiéu thém réng theo phuong an thuc

hién nay cua sang ché, khi bac duoc xac dinh boi UE bang 2, cac ma trdn

tién ma héa W ¢6 trong nhém bang ma dugc xac dinh theo Bang B1 hoic

B2. Nén hiéu ring theo phuong an thuc hién ndy cta sang ché, gia tri

dugc ma hoa chung dai dién gia tri duoc tao bang cach thuc hién ma héa- -
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chung trén bac va PMI thir nhét, khong duoc mé ta thém & day dé ngén
gon.

Theo phuong 4n thuc hién ndy cta sang ché, mét cach tuy chon,
khoang gi4 tri chi s6 bang mi thtr nhit tvong Gng PMI tht nhit va
khoang gia tri chi s6 bang m3 thir hai twong tmg PMI thit hai ¢6 mbi quan
hé lién két. Mot cach tuy chon, viéc khoang gia tri chi sd bang ma thi
nhit tuong tmg PMI thtr nhét va khoang gi4 tri chi s6 bang mi thi hai
tuong tmg PMI thtr hai 6 mbi quan hé lién két gdm: khoang gia tri chi sb
‘bang ma thir hai twong tmg PMI thit hai duoc x4c dinh duy nhét theo gia
tri vd/hodc khoang gié tri chi s6 bang m3 tha nhét twong tmg PMI tht
nhét.

Nén hiéu ring tram co s& 800 theo phuong 4n thyuc hién nay cta sang
ché c6 thé tuong tng tram co s thuc hién phuong phép truyén ma tran
tién ma héa theo phuong an thyc hién sang ché, va céc hoat dong néu trén
va khac va/hodc céc chirc nang cua céc mbdun trong tram co s& 800 duoc
sir dung dé trién khai tha tuc tuong ung cua phuong phép trén Fig.6,
khong dugc mo ta thém & day dé ngén gon.

Do véy, tram co s& theo phuong 4n thuc hién nay cta sang ché ¢ thé
ngin nglra van dé trong d6 cic ma tran tién m3 hda duoc 1ap lai sau khi
ldy mau phy, nhd d6 cai thién hiéu nang hé théng va ting cudng trai
nghiém nguoi dung.

Ngoai ra, cdc thuat ngit “hé théng” va “mang” c6 thé duoc su dung
thay cho nhau trong ban md ta nay. Thuat nglt “va/hodc” trong ban mé ta
nay mo ta chi mbi quan hé lién két dé mo ta cac ddi tuong lién két va dai
dién viéc ba mbi quan hé cé thé tdn tai. Chﬁng han, A vi/hoic B c6 thé
dai dién ba truong hop dudi day: Chi A tdn tai, c4 A va B tdn tai, va chi B
tdn tai.

Nén hiéu ring theo phuong 4n thuc hién ndy cia sang ché, “B tuong

ung A” dai dién réng B va A dugc lién két va B c6 thé dugc xac dinh theo
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A. Tuy nhién, nén hiéu thém ring x4c dinh B theo A khéng c6 nghia 13 B
duoc x4c dinh chi theo A va B ¢6 thé con dugc x4c dinh theo A va/hodc
thong tin khac.

Nhu duoc thé hién trén Fig.13, phuong an thuc hién sang ché con dé
cap dén thiét bi ngudi dung 1000. Thiét bi ngudi ding 1000 gdm bd xir 1y
1100, bd nhd 1200, hé théng dudng truyén 1300, va bo truyén 1400. B
xir Iy 1100, by nhd 1200, va bd truyén 1400 duoc két ndi bang cach st
dung hé théng dudng truyén 1300; bd nhé 1200 duoc ciu hinh dé luu trit
1énh, va bo xr 1y 1100 duge cAu hinh dé thuc thi 1énh duge luu trit bdi bd
nhd 1200, dé didu khién b truyén 1400 dé truyén tin hiéu. Bé xtr Iy 1100
duoc cdu hinh dé: x4c dinh bac duogc sir dung cho chi bao sb tang truyén;
x4c dinh ma trdn tién m3 hoa thir nhét trong nhém bang mi twong mg
bac, trong d6 cac ma tran tién ma héa cb trong nhom bang ma dugc dai
dién bai chi sb bang m3 thir nhat va chi sb bang ma thi hai; va x4c dinh
PMI thit nhit va PMI thi hai duoc st dung cho chi b4o ma tran tién m3
héa th nhat, trong ¢6 PMI thir nhat va chi s6 bang mi thir nhit c6 phép
tuong mg thir nhat, v PMI thir hai va chi s6 bang m3 tht hai c6 phép
tuong tmg thir hai. B truyén 1400 duoc cAu hinh dé giri PMI thir nhét va
PMI thr hai dugc st dung cho chi bado ma tran tién ma héa thit nhat dén
tram co s, trong d6 cac ma trin tién ma héa W ¢ trong nhom bang ma
thoa man phuong trinh dudi day:

W=W,xW,, trong d6 W, = [); )? }

1 1 1 1 j27/32 b Y
X” = n+16 ni2a |0 D= e’ ,va n=0,1,.,15;va

n+8

@' @ 4@ 4
chi s6 bang m3 thi nhat twong tmg mét gia tri n, va khoang gi4 tri n 13
tap {0, 1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6, 8, 10,
12, 14}, hodc {1, 3,5, 7,9, 11, 13, 15}.

Do vay, thong qua thiét bi ngudi dung theo phuong 4n thuc hién nay
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ctia sang ché, nhiéu ma tran tién ma hoéa 4p dung cho anten mang tuyén
tinh ddng dang c6 thé dugc chi bio ma khéng thay dbi ché d6 phan hoi
hodc cac bit phan hdi, va ciing c6 thé dugc dam bao ring hiéu ning &p
dung cua anten ludng cuc khéng bi dnh hudng, sao cho hiéu ning hé
théng c6 thé duoc cai thién va trai nghiém ngudi dung c6 thé duge ting
cuong.

Nén hiéu rang theo phuong 4n thuc hién nay cia sang ché, bd xur 1y
1100 c6 thé 13 khéi xir Iy trung tAm (Central Processing Unit, viét tit
“CPU”). B6 xir Iy 1100 ciing c¢6 thé 13 b6 xt Iy da ning khac, bd xir 1y tin
hiéu s6 (DSP-digital signal processor), mach tich hop danh ri€éng cho tmg
dung (application-specific integrated circuit-ASIC), mang cong l4p trinh
dugc kidu truong (field programmable gate array -FPGA), thiét bi logic
18p trinh dugc khéc, céng roi rac, thiét bi logic tranzito, hoac co cAu ph?m
cung rd1 rac, hodc tuong tu. Bo xtr 1y da nang co thé 13 b6 vi xtr 1y, hodc
bo xtt 1y ciing c6 thé 12 b xir Iy thong thudng bat ky hodc twong tir.

B nhd 1200 c6 thé 13 bd nhd chi doc hodc b nhé truy xuit ngiu
nhién va dé cdp dén 1énh va dir liéu cho bd xr 1y 1100. Mdt phan ctia bd
nhé 1200 c6 thé con gdm bd nhé truy xudt ngdu nhién bat bién. Ching
han, bd nhé 1200 ¢é thé con luu trix thong tin vé céc loai thiét bi khac.

Bén canh dudng truyén hé théng, hé thng dudng truyén 1300 cé thé
con gém dudng truyén cung cip dién, dudng truyén didu khién, dudng
truyén tin hidu trang thai, va dudng truyén twong tu. Tuy nhién, dé tién
md ta rd rang, cac duong truyén khac nhau dugc minh hoa dudi dang hé
théng dudng truyén 1300 trén hinh v&.

Trong qua trinh trién khai, cic budc cia cac phuong phap néu trén cb
thé duoc hoan thién béng cach su dung mach logic tich hop c6 dang phén
ctng hodc 1énh ciia dang phdn mém trong bd xir Iy 1100. Cac budc theo
cac phuong phap duge boc 16 theo cac phuong 4n thuc hién sang ché co

thé dugc hoan thién ngay béi bd xt 1y phan cimg, hoic duoc hoan thién
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bang t6 hop phan cimg va cdc mddun phin mém trong bd xir 1y. Modun
phin mém cé thé dugc dit trong vat luu trir theo giai phap k¥ thuat da
biét, nhu bd nhd truy xut ngdu nhién, bd nhé nhanh, bd nhé chi doc, bd
nhé chi doc 14p trinh duoc, bé nhé chi doc 1ap trinh dugc x6a dugce b?mg
dién, hodc thanh ghi. Vat luu trit dugc dit trén bo nhé 1200, va bd xtt 1y
1100 hoan thanh cac budc cia cac phuong phap néu trén bang cach doc
thong tin trong bd nhd 1200 va biang cach str dung phan cimg cia nd, vén
khéng dugc md ta chi tiét & day dé tranh 1p lai.

Mot cach tuy chon, theo mét phuong an thuc hién, khi bac dugc xac
dinh béi bd xtr 1y 1100 bang 1, W, théa min phuong trinh (5).

Mot cach tuy chon, theo mét phuong an thuc hién, khi bac dugc xéc
dinh boi bd xtr 1y 1100 bing 2, W, théa méin phuong trinh (6) hodc
phuong trinh (7).

Mot cach tiy chon, theo mét phuong an thuc hién, nhém ma tran tién
m4 héa tuong ung chi s6 bang m3 thir nhit tvong tng PMI thir nhit gdm
cAc ma tran tién mi hoa Ul va U2, trong d6 cac ma tran tién m3 héa Ul

va U2 duoc chi béo béi chi sé bang ma thit hai, trong do:

1{v 1| v 1
Ul=— . U2=— . y= ,
A ﬂV A —ﬂV q1n+(8n mod32)

‘ﬂ =" a (i), i=(nmod4)+1, a()=q¢>",vaAldhing sb.

Mot céch tuy chon, theo mdt phuong an thuc hién, khi bac dugc xac
dinh béi bo x 1y 1100 béng 1, cAc ma trin tién m3 hoéa W ¢6 trong nhom
bang ma dugc xac dinh theo Bang A.

MGt cach tuy chon, theo mot phuong an thuc hién, khi bac dugc xac
dinh béi bo xir 1y 1100 béng 2, cAc ma trin tién ma hda W ¢ trong nhom
bang ma dugc xac dinh theo Bang B1 hoac B2.

Mot cach tuy chon, theo mét phuong an thuc hién, khi bac dugc xac
dinh bai bo xtr 1y 1100 bang 1, PMI thtr nhat, PMI thir hai, chi sb bang

m3 thir nhét twong tmg PMI thir nhét, va chi s6 bang ma tht hai twong
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tng PMI thir hai dugc xac dinh theo Bang C1, C2, C3, hoic C4.

Mot céach tuy chon, theo mot phuong an thuc hién, khi bic dugc xac
dinh b&i b xir 1y 1100 bang 2, khoang gié tri n c6 thé 1a tap {0, 1, 2, 3, 4,
5, 6,7} hodc {8,9, 10, 11, 12, 13, 14, 15}.

Theo phuong &n thuc hién ndy cta sang ché, mét cach tiy chon,
khoang gia tri chi s6 bang ma tht nhit tuong tng PMI tht nhét va
khoéng gi4 tri chi s6 bang mi th{r hai trong tmg PMI thit hai c6 méi quan
hé lién két. Mot cach tuy chon, viéc khoang gia tri chi sd bang ma tha
nhit tuong tng PMI thir nhét va khoang gia tri chi s bang ma tht hai
tuong tng PMI thir hai ¢6 mdi quan hé lién két gdm: khoang gié tri chi sb
bang m3 tht hai tvong tmg PMI thtr hai duge xac dinh duy nhat theo gia
tri va/hodic khoang gia tri chi sb bang ma thir nhét tuong tng PMI thi
nhat.

Nén hiéu rang thiét bi nguoi dung 1000 theo phuong én thyc hién nay
ctia sang ché c6 thé tuong tmg thiét bi ngudi dung thuc hién phuong phap
truyén ma trin tién ma hoa 4-anten theo phuong 4n thuc hién sang ché, va
" c4c hoat dong néu trén va khac va/hoac cac chirc ning cia cdc moédun &
thiét bi nguoi dung 1000 duoc sir dung dé trién khai thu tuc tuong ung
clia phuong phép trén Fig.1, khong duoc mo ta thém & ddy d& ngén gon.

Do vay, thong qua thiét bi nguodi dung theo phuong an thyc hién nay
ctia sang ché, nhidu ma trén tién ma héa 4p dung cho anten mang tuyén
tinh dong dang c6 thé dugc chi bao ma khong thay ddi ché do phan hdi
ho#c céc bit phan hoi, va ciing ¢6 thé duoc dam bao ring hiéu ning 4p
dung cua anten ludng cuc khong bi anh hudng, sao cho hiéu ning hé
thdng c6 thé dugc cai thién va trai nghiém nguoi ding c6 thé duoc ting
cuong.

Nhu dugc thé hién trén Fig.14, phuong 4n thye hién sang ché con dé
cap dén thiét bi ngudi ding 2000. Thiét bi ngudi dung 2000 gdm bd xir Iy
2100, bd nhé 2200, hé thong dudng truyén 2300, va bd truyén 2400. Bb
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xtr 1y 2100, b6 nhé 2200, va bd truyén 2400 dugc két ndi bing cach sir
dung hé thdng dudng truyén 2300; bd nhé 2200 dugc cAu hinh dé luu trix
1énh, va bd xir 152100 dugc cAu hinh dé thuc thi 1énh duoc luu trit bsi bo
nhé 2200, dé didu khién bo truyén 2400 dé truyén tin hiéu. B6 xir 1y 2100
duoc cu hinh dé x4c dinh bac dugc sir dung cho chi béo s6 t?mg truyén;
xé4c dinh gia tri cta chi s6 bang m3 thtr nhat trong tmg moét nhém ma trin
tién m3 héa trong nhém bang m, trong d6 nhém bang m3 trong tmg bac,
VA c4c ma tran tién ma hda co trong nhom bang ma dugc dai dién bai chi
s6 bang m3 thir nhit va chi sé bang m3 thir hai; va x4c dinh gia tri duoc
mA héa chung tuong Gng bac va gia tri cia chi sé bang ma thir nhét, trong
d6 gia tri dugc m3 hoa chung va bac c¢6 phép twong tng thir nhat, va gia
tri dugc ma hoa chung va chi sb bang m thir nhat cé phép tuong tng thir
hai. B6 truyén 2400 duoc cdu hinh dé gui gia tri dugc m3 héa chung dén
tram co s&, trong d6 cic ma tran tién m3 héa W cé trong nhém bang ma

thoa man phuong trinh duéi day:

W=W,xW,, trong d6 W, = ﬁ) ;() }

n n n+8 n+16 n+24

X =[1 : : ! } g =e?" va n=0,1,.,15;va
9 4 q 4
chi s bang ma tha nhét tuong fmg mot gia tri n, va khoang gia tri
nlatip {0, 1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6},
{1,3,5,7}, {8, 10, 12, 14}, hoac {9, 11, 13, 15}.

Do vy, thiét bi ngudi ding theo phuong 4n thyuc hién ndy cia sang
ché c6 thé ngin ngira van dé trong d6 cic ma tran tién m3 héa duoc lip
lai sau khi 14y mAu phu, nho d6 cai thién hiéu ning hé thdng va ting
cuong trai nghiém nguoi dung.

Mot cach tuy chon, theo mot phuong an thuc hién, khi bac dugc xéc
dinh boi bo xir Iy 2100 bang 1, W, théa mén phuong trinh (5).

- MGt céch tuy chon, theo mét phuong an thuc hién, khi bac dugc xac
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dinh boi bo xtt Iy 2100 bang 2, W, théa mén phuong trinh (6) hoic
phuong trinh (7).

Mot céch tity chon, theo mét phwong 4n thuc hién, khi sb bit mang gia
tri dugc ma héa chung bang 4, phép twong tng gitra gia tri dugc ma héa
chung va bac va phép tuong Ung giita gia tri dugc ma héa chung va chi sd
bang ma th nhét duoc x4c dinh theo Bang D.

Mot céch tity chon, theo mot phuong an thyc hién, khi sb bit mang gia
tri duge md hoa chung bang 3, phép tuong Gmg gitra gi tri duoc ma héa
chung va béc va phép tuong tmg giita gia tri dugc ma hoéa chung va chi sb
bang ma thtr nht duoc xac dinh theo Bang E.

Nén hiéu ring theo phwong 4n thuc hién ndy cia sang ché, khi bac
dugc xac dinh bang 1, cdc ma tran tién ma héa W cé trong nhom bang ma
dugc x4c dinh theo Bang A; Nén hiéu thém ring theo phuong an thuc
hién nay cia sang ché, khi bac duoc xac dinh boi UE béng 2, cac ma tran
tién ma héa W c6 trong nhém bang ma dugc xac dinh theo Bang B1 hodc
B2. Nén hiéu ring theo phuong an thuc hién ndy cia sang ché, gia tri
duogc md héa chung dai dién gia tri dugc tao biang cach thuc hién ma hoa
chung trén bac va PMI thtr nhét, khong dugc mé ta thém & ddy dé ngén
gon.

Theo phuong an thuc hién nay cia sang ché',‘ mot cach tuy chon,
khoéng gi4 tri chi s6 bang m3 thtr nhit tuong tmg PMI thir nhit va
khoéng gia tri chi s6 bang ma thtr hai trong tmg PMI thit hai ¢6 méi quan
hé lién két. Mot cach tuy chon, viéc khoang gia tri chi s6 bang ma thi
nhit twong tng PMI thir nhét va khoang gi4 tri chi s bang mi thir hai
tuong tng PMI tht hai ¢6 mdi quan hé lién két gdm: khoang gié tri chi s6
béng ma tht hai tvong ung PMI thit hai duge xac dinh duy nhét theo gia
tri va/hodc khoang gid tri chi s6 bang mé thir nhét twrong tmg PMI thi
nhét.

Nén hiéu ring thiét bi nguoi ding 2000 theo phuong an thuc hién nay
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ctia sang ché c6 thé turong tmg thiét bi nguoi ding thuc hién phuong phép
truyén ma tran tién ma héa 4-anten theo phuong 4n thuc hién sang ché, va
cac hoat dong néu trén va khac va/hodc cac chic nang ciia cac modun
trong thiét bi nguoi ding 2000 dugc sir dung dé trién khai thi tuc twong
mg ctia phuong phap trén Fig.2, khong dugc mé ta thém & day dé ngén
gon.

Do vay, thiét bi ngudi ding theo phuwong 4n thuc hién niy cua sang
ché c6 thé ngin ngira van dé trong d6 cc ma tran tién mi hda duoc lap
lai sau khi 14y mau phu, nhd d6 cai thién hiéu ning hé théng va ting
cuong trdi nghiém nguoi dung.

Nhu duoc thé hién trén Fig.15, phuong 4n thuc hién sang ché con dé
cap dén thiét bi ngudi dung 3000. Thiét bi ngudi dung 3000 gdm bd xir Iy
3100, bd nhé 3200, hé théng dudng truyén 3300, va b truyén 3400. Bo
xtr Iy 3100, bd nhd 3200, va bd truyén 3400 dugc két ndi bang cach st
dung hé théng dudng truyén 3300; bd nhé 3200 duge cAu hinh dé luu trit
1énh, va bo xir 1y 3100 dugc cau hinh dé thyc thi 1énh duge luu trit béi bo
nhd 3200, dé didu khién b truyén 3400 dé truyén tin hiéu. B6 xir Iy 3100

duogc cau hinh dé xac dinh bac dugc st dung cho chi bdo so tang truyeén;

- xac dinh ma trén tién m3 hoéa thir nhét trong nhém bang mi tuong ung

bac, trong d6 cac ma tran tién m3 hoa cd trong nhom bang ma duogc dai
dién boi chi s6 bang m3 thir nhét va chi s6 bang ma thir hai; va x4c dinh
PMI thtr hai duoc st dung cho chi b4o ma trdn tién ma héa tht nhét,
trong d6 PMI thtr hai va chi s6 bang m3 thi hai ¢6 phép tuong tng thir
nhat, va ddi véi mot chi sd bang ma tha nhét cho trude, khoang gia tri chi
s6 bang ma thtr hai tuong g khoang gia tri PMI thir hai 13 tip con riéng
ctia khoang gi tri chi s bang m3 thir hai. BC) truyén 1400 dugc ciu hinh
dé gtri PMI thir hai duoc sir dung cho chi bdo ma tran tién ma hoa thé
nhét dén tram co s&, trong d6 cac ma tran tién ma hda W ¢6 trong nhoém

bang ma théda man phuong trinh dudi day:
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W=WxW,, trong dé W, { " }

n+8 n+16 n+24

X, J 1,1 ! ! ! ] , ¢ =e"? va n=01,,15;va

qu 4 4 %

chi sé bang ma thir nhit twong ung mot gia tri n, va khoang gia tri
nlatip {0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15}; khi bac dugc
xé4c dinh béi b xir Iy 3100 bang 2, trong cic nhém ma tran tién m3 hoa
dugc xéc dinh theo chi s6 bang m3 thir nhat va chi b bang ma thw hai
trong tmg khoang gi4 tri PMI thit hai, nhém ma trin tién m3 héa tha nhét
tuong ung chi s6 bang ma thtr nhét i,, vanhdém ma trdn tidn md hoa thi
hai tvong umg chi s6 bang mi thir nhét i,,., loal trir 1an nhau, trong d6
chi s6 bang ma thtr nhét i, dai dién chi sé bang ma tht nhét tvong tng
n cb gia tri bang a, chi s6 bang m3 thir nhat i, datdién chi s6 bang ma
thr nhét tuong tmg n c6 gia tri bing a+8, vaa e {0, 1,2,3,4,5,6,7}.

Do vay, thiét bi nguoi dung theo phuong an thuc hién nay cua sang
ché c6 thé ngin ngira vin dé trong d6 céc ma tran tién ma hoa duogc lap
lai sau khi 14y miu phy, nhd d6 cai thién hidu ning hé théng va ting
cuodng trai nghiém nguoi dung.

MGt cach tuy chon, theo mdt phuong an thuc hién, khi bac duoc xac
dinh béi bo xtt Iy 3100 bang 1, W, thoa man phuong trinh (5).

Mot cach tuy chon, theo mot phuong an thuc hién, khi bac dugc xéac
dinh béi by xir Iy 3100 bang 2, W, théa min phuong trinh (6) hoac
phuong trinh (7).

Mot cach tuy chon, theo mot phwong an thuc hién, khi bac duoc xac
dinh b&i by xir Iy 3100 bang 2, cac mbi quan hé tuong hd gitta PMI thi
hai, chi s6 bang ma th& nhét, va chi sb bang ma tht hai dugc x4c dinh
theo Bang F1 hoc F2.

M@t céch tuy chon, theo mét phwong 4n thyc hién, khi bac dugce xéc
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dinh bdi bo xir Iy 3100 bang 3 hoic 4, cac ma trén tién ma hoa cé trong
nhém bang mi tuong Gmg bac 13: bdn ma trin tién m3 hda ¢ cac chi sb
bang mi 0 dén 3 trong Bang G; bén ma tran tién m3 héa cb cac chi sb
bang mi 4 d&n 7 trong Bang G; hoic bdn ma tran tién ma héa b cc chi
sd bang ma 12 dén 15 trong Bang G.

Nén hiéu ring theo phuong an thyc hién nay cia séng ché, khi bac
duoc x4c dinh bang 1, cc ma tran tién ma héa W ¢ trong nhdm bang ma
duge x4c dinh theo Bang A; Nén hiéu thém ring theo phwong 4an thuc
hién nay cda sang ché, khi bac dugc xac dinh bsi UE brftng 2, cac ma trén
tién ma hoa W ¢6 trong nhém bang ma duoc x4c dinh theo Béang B1 hodc
B2. Nén hiéu ring theo phuong 4n thuc hién nay cta sang ché, gia tri
dugc ma héa chung dai dién gia tri dugc tao béng cach thuc hién ma hoa
chung trén bac va PMI thir nhét, khong dugc mé ta thém & day dé ngén
gon. |

Theo phuong 4n thuc hién niy cta sang ché, mot cach tuy chon,
khoang gi4 tri chi s6 bang m3 tht nhét tuvong tmg PMI th nhét va
khoang gi4 tri chi s6 bang mA thit hai trong tmg PMI tht hai ¢6 mdi quan
hé lién két. Mot cach tuy chon, viéc khoang gia tri chi s6 bang ma thi
nhat twong tng PMI thir nht va khoang gi4 tri chi sb bang ma th\ hai
tuong tng PMI thit hai ¢6 mdi quan hé lién két gdbm: khoang gié tri chi s6
bang ma thtt hai tuong img PMI thtt hai dugc xac dinh duy nhét theo gia
tri va/hodc khoang gi4 tri chi s6 bang mi thir nhét tuong tmg PMI tha
nhit.

Nén hiéu ring thiét bi ngudi ding 3000 theo phuong an thyc hién nay
ctia sang ché c6 thé tuong tmg thiét bi ngudi dung thuc hién phuong phép
truyén ma tran tién mi héa 4-anten theo phuong an thuc hién sang ché, va
cac hoat dong néu trén va khac va/hodc cac chirc ning cia cdc médun
trong thiét bi nguoi dung 3000 dugce st dung dé trién khai thu tuc tuong

Umg ctia phuong phép trén Fig.3, khong dugc md ta thém & day dé ngén
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gon.

Do vdy, thiét bi ngudi dung theo phuong 4n thuc hién nay cua sang
ché c6 thé ngan ngira van dé trong d6 cic ma tran tién ma héa duoc lap
lai sau khi 14y mAu phy, nhd d6 cai thién hiéu ning hé théng va ting
cudng trai nghiém nguoi dung.

Nhu dugc thé hién trén Fig.16, phuong 4n thuc hién sang ché con dé
cap dén tram co s& 6000. Tram co s& 6000 gém bo xt Iy 6100, bé nhéd
6200, hé thong dudng truyén 6300, va bd tiép nhan 6400. Bd xi 1y 6100,
bo nhé 6200, va bd tiép nhan 6400 duoc két ndi béng cach st dung hé
thdng dudng truyén 6300; bd nhé 6200 duoc ciu hinh dé luu trit 1énh, va
bd xtr Iy 6100 dugc cdu hinh dé thuc thi 1énh duge luu trit béi bd nhé
6200, dé didu khién b tiép nhan 6400 dé tiép nhan tin hidu. Bo tiép nhan
6400 dugc ciu hinh dé tiép nhédn bac dugc st dung cho chi bao $6 téng
truyén, PMI tha nhit, v PMI thtr hai dugc giri béi thiét bi ngudi dung;
b6 xir Iy 6100 dwoc cAu hinh dé x4c dinh ma trén tién m3 héa thi nhét
trong nhém bang mi tuong tmg bac theo PMI tht nhat va PMI thi hai,
trong d6 cic ma tran tién m3 hoa cé trong nhém bang mi duoc dai dién
boi chi s6 bang ma thir nhit va chi s bang ma thi hai, PMI tht nhit va
chi s6 bang mé tha nhét c6 phép twong tmg thir nhit, va PMI thtt hai va
chi s bang ma thir hai c6 phép tuong Umg thir hai, trong d6 cac ma trin

tién ma héa W c6 trong nhém bang m3 théa min phuong trinh dudi day:

W=W;xW,, trong do W, :F;" ; }

X = 1 1 1 1 _jami32 _ R
L= 16 woa | s =€ ,va n=0,1,.,15;va

n+8

@ @ 4 4

chi s6 bang m3 th nhit twong tmg mét gié tri n, va khoang giatrinla

tap {0, 1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0, 2, 4, 6, 8, 10,
12, 14}, hodc {1, 3, 5, 7,9, 11, 13, 15}.

Do vy, thong qua tram co s& theo phuong an thuc hién nay cia sang
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ché, nhiéu ma tran tién m3 hoéa ap dung cho anten mang tuyén tinh dong
dang c6 thé dugc chi bao ma khong thay d6i ché do phan hdi hodc cac bit
phan hdi, va cling c6 thé duge dam bao ring hiéu ning 4p dung cia anten
ludng cuc khong bi anh hudng, sao cho hiéu niang hé théng c6 thé duoc
cai thién va trai nghiém ngudi dung c6 thé duogc ting cudng.

Mot cach tuy chon, theo mot phuong an thyc hién, khi bac duge xéc
dinh béi bo xtr 1y 6100 bing 1, W, théa mén phuong trinh (5).

Mot cach tuy chon, theo mdt phuong an thyc hién, khi bac duoc xéc
dinh boi bd xir 1y 6100 bing 2, W, théa méin phuong trinh (6) hoic
phuong trinh (7).

Mot cach tuy chon, theo mot phuong an thuc hién, nhém ma tran tién
m4 héa twong tmg chi sb bang m3 thir nhat twong tmg PMI thir nhit gdm
c4c ma trin tién ma héa Ul va U2, trong d6 cac ma tran tién m3 héa Ul

va U2 dugc chi bao bai chi s6 bang ma thi hai, trong do:

(v 1| v 1
Ul=— , U2=— , V= ,
A ﬂV A _ﬁv qln+(8n mod32)

B=""*a(i), i=(nmod4)+1, a()=g", vaAlahingso.

Mot cach tuy chon, theo mét phuong an thuc hién, khi bac dugc xac
dinh boi b xtr Iy 6100 bang 1, cac ma trén tién m3 héa W c6 trong nhém
bang ma duoc xac dinh theo Bang A.

Mot cach tuy chon, theo mot phuong 4n thyc hién, khi bac duoc xac
dinh boi bd xtt Iy 6100 bang 2, cac ma trén tién ma héa W ¢6 trong nhém
bang ma dugc x4c dinh theo Bang B1 hoac B2.

Mot céach tuy chon, theo mdt phuong an thuc hién, khi bac duoc xac
dinh b&i bd xtt Iy 6100 bang 1, PMI thir nhét, PMI thit hai, chi s§ bang
m3 thtr nhat tuong Gmg PMI thtr nhat, va chi sé bang m3 th hai tuong
ung PMI thir hai dugce xac dinh theo Bang C1, C2, C3, hoac C4.

Mot céach tuy chon, theo mdt phuong an thuc hién, khi bac duoc xac

dinh boi bo xir Iy 6100 bang 2, khoang gia tri n c6 thé 1a tap {0, 1, 2, 3, 4,
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5,6,7} hoac {8,9, 10, 11, 12, 13, 14, 15}.

Theo phuong 4n thuc hién ndy cia sang ché, mét cich tuy chon,
khoang gia tri chi s6 bang ma th&r nh4t twong Gmg PMI th nhit va
khoéang gia tri chi s§ bang m3 thtr hai tuong tng PMI thé hai c6 mbi quan
hé lién két. Mot cch tiy chon, that khoang gia tri chi s6 bang ma thur
nhét trong tmg PMI thir nhit va khoang gid tri chi sé bang ma tha hai
tuong tmg PMI thir hai ¢6 mbi quan hé lién két gdm: khoang gia tri chi sb
bang ma thit hai tuong tmg PMI thit hai dugc xac dinh duy nhét theo gia
tri vid/hodc khoang gia tri chi s6 bang mi thir nhit twong tmg PMI tha
nhét.

Nén hiéu ring tram co s& 6000 theo phuong 4 thuc hién nay cua sang
ché c6 thé twong tmg tram co s& thyuc hién phuong phép truyén ma tran
tién ma héa 4-anten theo phuong &n thuc hién sang ché, va céc hoat dong
néu trén va khéc va/hodc cac chirc ning ciia cac modun trong tram co s&
6000 dugc str dung dé trién khai thi tuc twong &hg cta phuong phap trén
Fig.4, khong dugc mb ta thém & day dé ngin gon.

Do vay, thong qua tram co sé theo phuong an thuc hién nay cta sang
ché, nhidu ma trén tién ma héa 4p dung cho anten méng tuyén tinh dong
dang c6 thé dugc chi bo ma khéng thay ddi ché do phan hdi hodc cac bit
phan hdi, va ciing c6 thé dugc dam béo rang hiéu nang 4p dung cia anten
ludng cyc khong bi anh hudng, sao cho hiéu ning hé théng cé thé duoc
céi thién va trai nghiém nguoi dung c6 thé duoc ting cudng.

Nhu dugc thé hién trén Fig.17, phuong an thuc hién sang ché con dé
cap dén tram co sé 7000. Tram co s& 7000 gdm bd xt Iy 7100, bd nhé
7200, hé théng duong truyén 7300, va bo tiép nhan 7400. B xtt 1y 7100,
bo nhéd 7200, va bd tiép nhan 7400 duoc két ndi béng cach su dung hé
thdng dudng truyén 7300; bd nhd 7200 dugc cAu hinh dé luu trit 1énh, va
bd xtt Iy 7100 duge cdu hinh dé thuc thi 1énh duoc luu trit boi bd nhé
7200, dé diéu khién b tiép nhan 7400 dé tiép nhan tin hidu. Bo tiép nhéan
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7400 duoc ciu hinh dé tiép nhan gia tri dugc ma hoa chung duogc giri boi
thiét bi ngudi dung; bd xir Iy 7100 duoc ciu hinh dé x4c dinh gié tri cla
chi s6 bang mA thir nhat va bac dugc sir dung cho chi béo sb ting truyén
theo gia tri dugc ma hoa chung, phép tuong tng giira gia tri dugc ma hoa
chung va bac va phép tuong Ung giita gia tri dugc ma héa chung va chi sd
bang ma thir nhét, trong d6 gié tri ctia chi s6 bang ma thr nhit twong tmg
mot nhém ma trin tién mi héa trong nhdm bang ma, nhom bang ma
- tuong mg bic, cac ma tran tién ma héa co trong nhém bang mi dugc dai
dién boi chi sd bang ma thir nhét va chi sb bang ma th hai, va cac ma
tran tién m3 héa W c6 trong nhém bang ma théa man phuong trinh duéi
day:

W=W;xW,, trong dé W, =r§” )g }

n+8

X, { 1” : }HG nlm} , g =e7? va n=0,1,.,15;va
4@ 4 % %

chi sb bang ma tht nhét tuong g mot gia tri n, va khoang gia trin la
tap {0, 1,2,3,4,5,6,7}, {8,9, 10, 11, 12,13, 14, 15}, {0, 2, 4, 6}, {1, 3,
5,7}, {8, 10, 12, 14}, hoac {9, 11, 13, 15}.

Do vdy, tram co sé theo phuong 4n thuc hién niy ctia sang ché cé thé
ngin ngira van dé trong dé cac ma tran tién ma héa dugc 13p lai sau khi
ldy mAu phu, nhd d6 cai thién hiéu ning hé théng va ting cuong trai
nghiém nguoi dung.

Mot cach tuy chon, theo mdt phuong an thuc hién, khi bac duoc xac
dinh boi bd xir 1y 7100 biang 1, W, théa mén phuong trinh (5).

Mot céch tuy chon, theo mdt phuong an thuc hién, khi bac dugc xac
dinh bdi bd xu 1y 7100 bing 2, W, théa min phuong trinh (6) hoic
phuong trinh (7).

Mét cach tlly chon, theo mdt phuong 4n thuc hién, khi sb bit mang gia

tri duoc mi héa chung bing 4, phép twong Ung giita gia tri dugc ma hda
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chung va bac va phép tuong Umg giita gia tri dugc mi héa chung va chi s6
bang ma thur nhét duge x4c dinh theo Bang D.

Mot cach tiy chon, theo mét phuong an thyc hién, khi s6 bit mang gia
tri dwgc mi héa chung bing 3, phép tuong ng giita gia tri dugec mi hoa
chung va bac va phép tuong ung gitra gia tri dugc ma hoéa chung va chi s6
bang ma thir nhét dugc xac dinh theo Bang E.

Nén hiéu ring theo phuong 4n thuc hién nay cua sang ché, khi bac
duoc xac dinh br?tng 1, c4c ma tran tién m3 héa W cb trong nhom bang ma
dugc xac dinh theo Bang A; Nén hiéu thém réng theo phuong an thuc
hién nay cta sang ché, khi bac dugc xac dinh bai UE béng 2, cac ma tran
tién ma héa W cé trong nhém bang mi duoc xac dinh theo Bang B1 hoic
B2. Nén hidu ring theo phuong 4n thuc hién nay cia sang ché, gia tri
duoc ma hoa chung dai dién gia tri dugc tao béng cach thuc hién ma hoa
chung trén bac va PMI thir nhit, khéng dugc mé ta thém & ddy dé ngin
gon.

Theo phuong 4n thuc hién ndy cia sang ché, mét cach tiy chon,
khoang gia tri chi s bang ma thtr nhét twong tmg PMI thir nhit va
khoang gia tri chi s6 bang ma tht hai tuong tmg PMI thtr hai 6 mdi quan
hé lién két. Mot cach tuy chon, viéc khoang gia tri chi s6 bang ma thtr
nhat tﬁong Gmg PMI thtr nh4t va khoang gia tri chi s6 bang ma thir hai
twong tmg PMI thtr hai ¢6 mdi quan hé lién két gdm: khoang gia tri chi s6
bang mi thir hai trong Gtng PMI thtr hai duoc xac dinh duy nhit theo gia
tri va/hodc khoang gia tri chi s6 bang ma thir nhit twvong tmg PMI thir
nhét.

Nén hiéu ring tram co s& 7000 theo phuong an thuc hién ndy cta sang
ché c6 thé tuong tng tram co s thuc hién phuong phép truyén ma tran
tién méa hoa 4-anten theo phuong 4n thuc hién sang ché, va cac hoat dong
néu trén va khac va/hodc cac chiic nang ciia cac modun trong tram co s&

7000 dugc st dung dé trién khai tha tuc twong tng ciia phuong phép trén
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Fig.5, khong dugc mé ta thém & day dé ngin gon.

Do vay, tram co s& theo phuong 4n thuc hién nay cia sang ché c6 thé
ngin nglra van dé trong d6 cac ma tran tién ma héa duoc 13p lai sau khi
1dy mau phy, nhd d6 cai thién hidu ning hé théng va ting cudng trai
nghiém nguoi dung.

Nhu duoc thé hién trén Fig.18, phuong 4n thuc hién sang ché con dé
cap dén tram co s& 8000. Tram co s& 8000 gém b xur 1y 8100, bo nhd
8200, hé théng dudng truyén 8300, va bo tiép nhan 8400. Bo xir 1y 8100,
b6 nhé 8200, va bd tiép nhan 8400 dugc két ndi bang cach st dung hé
théng dudng truyén 8300; bd nhé 8200 dugc ciu hinh dé luu trir 1énh, va
bd xtr 1y 8100 dugce cdu hinh dé thuc thi 1énh duoc luu trit béi bd nhd
8200, dé diéu khién bg tiép nhan 8400 dé tiép nhan tin hidu. B¢ tiép nhan
8400 duoc cau hinh dé tiép nhan PMI thir hai, chi s6 bang m3 tht nhét, va
bac duoc st dung cho chi bao sb tang truyén duoc gii béi thiét bi nguoi
dung; bd xir Iy 8100 duoc cdu hinh dé xac dinh ma trin tién mi héa thi
nhit trong nhém bang m3 twong tng bac theo PMI thit hai va chi sb bang
m3 tht nhét, trong do viéc tién ma hoa cd trong nhém bang ma dugc dai
dién bai chi sb bang ma thi nhét va chi sé bang ma thir hai, PMI thi hai
va chi s6 bang ma thi hai ¢6 phép tuong tng thir nhit, va dbi véi mot chi
s6 bang ma thu nhét cho trudc, khoang gia tri chi s bang ma thir hai
tuong ung khoang gia tri PMI thtr hai 1a tdp con riéng ctia khoang gia tri
chi s6 bang m3 thr hai, trong dé cic ma trén tién ma héa W cé trong

nhom bang ma théa man phuong trinh dudi day:

W=WxW,, trong do W, ={X" 0}

n+8

X =[1 1 1 1 :| g, = va n=01,.,15;
n qln ql q1n+16 qln+24 1 o 9

chi s6 bang ma thir nhat twong Gmg mét gid tri n, va khoang gi4 trin 12

tap {0,1,2,3,4,5,6,7,8,9,10, 11, 12, 13, 14, 15}; va
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khi bac duoc tiép nhan bdi bo tiép nhan 8400 béng 2, trong cac nhoém
ma tran tién m3 hoéa duge x4c dinh theo chi s6 bang m3 thtr nhat va chi sb
bang m3 thir hai tuong Ung khoang gi4 tri PMI thit hai, nhém ma tran tién
ma héa thir nhét trong tmg chi sb bang mé thir nhét i,, va nhom ma trdn

tién ma héa thtr hai twong tng chi s bang m3 thr nhét i, loai trir 13n

1,a+8

nhau, trong d6 chi s6 bang ma thi nhét i, dai dién chi s6 bang m3 thu

nhat tuong tmg n ¢ gié tri bing a, chi s§ bang ma tht nhét /., dai dién
chi s6 bang ma thtr nhat trong tmg n ¢ gi4 tri bing a+8, vaa e {0, 1,2,
3,4,5,6,7}.

Do vy, tram co s& theo phuong 4n thuc hién ndy cia sang ché cé thé
ngin nglra van dé trong d6 cic ma tran tién ma héa duogc 1ap lai sau khi
ldy mau phu, nho d6 cai thién hiéu nang hé thdng va ting cuong trai
nghiém nguoi dung.

Mot cach tuy chon, theo mdt phuong an thuc hién, khi bac duoc xac
dinh bai bd xir 1y 8100 bang 1, W, théa mén phuong trinh (5).

Mot cach tuy chon, theo mdt phuwong an thuc hién, khi bac dugc xac
dinh béi bd xtr Iy 8100 bang 2, W, théa min phuong trinh (6) hoac
phuong trinh (7).

Mot cach tuy chon, theo mdt phuong an thuc hién, khi bac duoc xéc
dinh bdi bd xtt Iy 8100 bang 2, cac mbi quan hé tuong hd gitta PMI thi
hai, chi sb bang ma thr nhét, va chi sb bang ma thtr hai dugc xac dinh
theo Bang F1 hoac F2.

Mot céach tuy chon, theo mt phuong an thuc hién, khi bac duoc x4c
dinh b1 bd xi 1y 8100 béng 3 hoic 4, cac ma tran tién m3 hda cé trong
nhém bang ma tuong tmg bac 1a: bdn ma trin tidn ma héa cb cac chi sb
bang m3 0 dén 3 trong Bang G; bdn ma tran tién md héa c6 cac chi sb
bang mi 4 dén 7 trong Bang G; hodc bén ma trin tién ma héa c6 cac chi

s6 bang m3 12 dén 15 trong Bang G.
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Nén hiéu ring theo phuong 4n thuc hién nay cia sang ché, khi bac
dugc xé4c dinh bang 1, cac ma tran tién md hdéa W ¢6 trong nhém bang ma
duge x4c dinh theo Bang A; Nén hiéu thém ring theo phuong 4n thuc
hién nay cuda sang ché, khi bac duoc xac dinh bo1 UE béng 2, cac ma tran
tién mi héa W c6 trong nhém bang m3 dugc xé4c dinh theo Bang B1 hoac
B2. Nén hiéu ring theo phuong 4n thuc hién nay cua sang ché, gia tri
duoc ma hoa chung dai dién gia tri dugc tao b.:fmg cach thuc hién ma hda
chﬁng trén bac va PMI th nhit, khong dugc md ta thém & day dé ngén
gon.

Theo phuong 4n thuc hién ndy cta sang ché, moét cach tuy chon,
khoang gia tri chi s6 bang mi thu hhét tuong tmg PMI thr nhat va
khoang gi4 tri chi s6 bang ma thir hai twong tmg PMI thtt hai c6 mébi quan
hé lién két. Mot cach tuy chon, viée khoang gia tri chi s6 bang m3 thir
nhat twong g PMI thir nhét va khoang gi tri chi sb bang ma tha hai
tuong tmg PMI thir hai c6 mdi quan hé lién két gdm: khoang gia tri chi sb
bang m3 thtr hai tuong tng PMI thit hai dugc xac dinh duy nhét theo gia
tri va/hodc khoang gia tri chi s6 bang ma th& nhat twong tmg PMI thi
nhét.

Nén hiéu ring tram co s& 8000 theo phuong 4n thuc hién nay cua sang
ché c6 thé tuong tmg tram co s thuc hién phuong phap truyén ma trin
tién ma hoa 4-anten theo phuong an thuc hién sang ché, va céc hoat dong
néu trén va khac va/hodc céc chirc ning ctia cac médun trong tram co s&
8000 dugc str dung d& trién khai thu tuc tuong Ung cla phuong phéap trén
Fig.6, khong duoc mo ta thém & day dé ngin gon.

Do vdy, tram co s& theo phuong an thuc hién nay cta sang ché c6 thé
ngin ngira vin dé trong d6 cic ma tran tién m3 hoéa duoc 1ap lai sau khi
14y mAu phu, nhd d6 cai thién hiéu ning hé thong va ting cudng trai
nghiém nguoi dung.

Nguoi c6 kién thirc trung binh trong linh virc ¢6 thé nhan thic rang,
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cung véi céc vi du duge md ta theo cac phuong an thuc hién duoc boc 16
trong ban mo ta nay, cac khéi va cac budc thuat toan c6 thé dugc trién
khai béi phan cting dién tir, phdn mém mdy tinh, hodc két hop cia ching.
Dé hiéu rd muc d6 qua lai gifta phan cimg va phin mém, phan nén trén da
md ta chung c4c thanh phan va céc budc cia mdi mot vi du theo cac chirc
ning. Liéu céc chirc ning ¢é duge thuc hién boi phan cimg hodc phin
mém hay khong phu thudc vao céc tng dung cu thé cac diéu kién rang
budc thiét ké theo cac giai phap k¥ thudt. Nguoi c6 hiéu biét trung binh
trong linh vuc c6 thé sir dung céc phuong phép khéac nhau dé trién khai
c4c chirc niang dugc mo ta cho mdi mot ung dung cu the, nhung khoéng
dugce xem 13 viéc trién khai vuot qua pham vi sang ché.

Ngudi c6 hiéu biét trung binh trong linh vuc c6 thé hidu 5 ring, dé
md ta ngan gon va thuén tién, cho qué trinh 1am viéc chi tiét cia hé théng,
thiét bi, va khéi néu trén, phﬁn vién dan c6 thé duoc thuc hién véi qua
trinh tuong Ung trong phuong phép néu trén theo cac phuong 4n thuc
hién, va cac chi tiét khong duoc mé ta lai & day.

Theo mot sé phuong 4an thuc hién duge d& cap trong sang ché, nén
hiéu ring hé théng, thiét bi va phuong phap dugc boc 16 c6 thé dugc trién
khai theo cac cach khac. Chéng han, theo phuong an thuc hién sang ché,
thiét bi dugc md ta chi léy lam vi du. Chéng han, viéc phan chia khéi chi
12 phan chia vé logic va c6 thé 13 phan chia khac khi trién khai thuc té.
Chéng han, cic khdi hodc thanh phén c6 thé duoc két hop hoéc tich hop
vao hé théng khéc, hoic mdt sd vi du c6 thé duoc bd qua hodc khong
dugc thuc hién. Ngoai ra, cic két ndi qua lai hoac két ndi gian tiép hodc
két ndi truyén thong duoc de cap hodc hién thi c6 thé duoc trién khai
thong qua cic giao dién. Cac két ndi gian tiép hodc céc két ndi truyén
thong gitra cac thiét bi hodc cac khdi c6 thé duogc trién khai & dang dién
tir, co khi hoac cac dang khac.

Cac khoi dugc m6 ta dudi dang cac phan riéng r& hodc c6 thé khong

- 175 -



22730

riéng 1& v& mit vat 1y, va cac phin duoc hién thi nhu 13 cac khdi c6 thé
hozc khong phai 12 cac khéi vat 1y, c6 thé duoc dit & mot vi tri hodc cb
thé dugc phan tan trén cac khbi mang. Mot phin hoc tt ca cac khéi nay
6 thé dugc chon theo yéu cau thuc té dé dat duogc cac muc dich cua cac
gidi phap theo cac phuong 4n thuc hién sang ché.
Ngoai ra, cac khéi chirc ning theo cic phuong 4n thuc hién sang ché
- ¢6 thé duoc tich hop trong mot khéi xr 1y, hodc mbi mot khéi c6 thé tdn
tai doc lap vé mat vat 1y, hoejc hai hodc nhiéu khdi hon dugc tich hop vao
mot khéi. Khéi tich hop cé thé duoc trién khai dudi dang phin cimg,
hodc c6 thé duoc trién khai duéi dang khéi chic ning phan mém.

Khi khéi tich hop duogc trién khai duéi dang khéi chirc ning phan

‘mém va duoc ban hodc st dung nhu 1a san phém doc 1ap, khdi tich hop
6 thé dugc luu trir trong vat luu trlr may tinh doc dugc. Dua trén hiéu
biét nay, cac giai phap k¥ thuat sang ché chu yéu, hodc mot phén déng
gbp vao gii phap k¥ thuat di biét, hoic tat ca hoic mot phan cac giai
phap k¥ thuat c6 thé duoc trién khai du6i dang san phidm phdn mém. San
phém phan mém dugc luu trit trong vét luu trit v gdm mot sd 1énh dé chi
thi thiét bi may tinh (vn c6 thé 13 may tinh c4 nhan, may chu, hoic thiét
bi ngudi dung) dé thuc hién tit ca hodc mot phén cua cac budc cua cac
phuong phép dugc md ta theo cic phuong 4n thuc hién sang ché. Vit luu |
trit néu trén gdm: vét bat ky c6 thé luu trit ma chuong trinh, nhu 6 nhé
nhanh USB, & cimg thdo dugc, bd nhé chi doc (ROM, Read Only
Memory), bd nhé truy xuit ngiu nhién (RAM, Random Access Memory),
dia tu, hodc dia quang.

Cac phﬁn md ta néu trén chi 13 cic phuong 4an thuc hién cu thé cua
sang ché, ma khéng dugc nhdm giéi han pham vi bao hd cia sang ché.
Cai bién hodc thay thé bat ky d& duoc dodn ra bdi ngudi cé hiéu biét
trung binh trong linh vuc k§ thuat dugc boc 16 theo sang ché s& nam trong

pham vi bao hd cua sang ché. Do-vay, pham vi bao ho cua sang ché s&
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phu thudc vao pham vi bao hg cua cac diém yéu cau bao hd.
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YEU CAUBAO HO

1. Phuong phép truyén ma trin tién ma héa 4-anten bao gdm cac budc:

xé4c dinh bac duogc sir dung dé chi béo s ting truyén;

xé4c dinh gia tri cia chi s6 bang m3 thi nhit twong tmg v6i mot nhoém
ma trén tién ma héa trong nhém bang ma, trong d6 nhém bang ma tuong
g véi bac, va cic ma tran tién ma hoéa dugc bao gdm trong nhém bang -
mi dugc biéu dién boi chi s6 bang ma th nhét va chi s6 bang ma thir hai;

x4c dinh gia tri duoc mi héa ddng thoi tuong tGng voi bac va gia tri
ctia chi s6 bang m3 thir nhat, trong d6 gia tri dugc mi héa ddng thdi va
bac ¢6 phép tuong Umg thir nhit, va gia tri dugc mi héa dong thoi va chi
s6 bang m3 th nhét c6 phép twong tmg thit hai; va

giri gia tri duoc ma héa ddng thoi dén BS (base station — tram co sd),
trong do:

céc ma tran tién ma héa W duoc bao gdm trong nhém bang m3 thoa

man phuong trinh sau:

[X,, 0 }

W, =

W=W;xW,, trong do 0 X, ,
1 1 1 1 .

X” ={ n n+8 n+16 n+24 | 2 ql = 612”/32
9 4 a4 a4 L va n=0,1,..,15; va

chi s6 bang m3 thr nhit tvong tng véi mot gia tri cua n, va khoang
giatricuanlatap {0,1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0,
2,4,6%,{1,3,5,7}, {8, 10, 12, 14}, hoac {9, 11, 13, 15}.

2. Phuong phap theo diém 1, trong dé khi bac dugc xac dinh béng 1, W,
thoa man phuong trinh sau:

wo i Y [ v (1] ¥ ] ¥
2V 4| a)Y | 4| jaG)Y | 4| -a@)Y | 4| -jat)Y

b

2(3i-1)

trong d6 Yela,enene)» a®)=q : khi Y biang @, %0 bing
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aM); khi Y bing @, ®0 bing *@); khi Y bing &, *0) bing
aB). khi Y bing *, a() bang a(4). € dai dién vecto cdt ¢ chiu

4x1, trong d6 phan tir thir i trong % bing 1, tAt ca cac phan tir khac 13 0,
vai € {1,2,3,4}; Alahing sd.

3. Phuong phép theo diém 1, trong d6 khi bac dugc x4c dinh bing 2, W,

thoa man phuong trinh sau:

*7\BlY, -Y,| B|jY, -jY,

(YlaYz) € {(61561)> (e29e2)7 (63363)5 (64,64),(61,ez),(62,e3),(61,€4),(62,e4)}; hoic

Y, Y Y Y Y Y v v
W, e 1Y X, ,l 1 2 ,l 1 2 ,l 1 2 (Yl,Yz)e{(e2,e4)}
BlY, Y,|BlY, -Y,|'B|-Y, Y,|'B|-Y -Y,
1, Y, 1Yy Y, ]
WE g s Y,Y S ’e ,e, , 5 R ,
2 {B_Yl oy, Bl v, )] (R)ella) e eoe) @)
Y,
YZ

1
W2 E{E

trong d6 % dai dién vecto cot c6 chidu 4x1, phan tir thir i trong &

:} (leaYz) € {(61363)a (62,64),(63,61), (64,62)}

béng 1, tht ca cac phén toukhacla0,vai € {1,2,3,4};Bla héng $6.

4. Phuong phép theo diém bét ky trong s céc didm tir 1 dén 3, trong d6
khi sb bit mang gia tri dugc mi héa dong thoi bang 4, phép twong tmg
giita gi4 tri duoc ma hoa dong thoi va bac va phép tuong Ung giita gia tri

duogc ma héa dong thoi va chi sb bang m3 thir nhat duoc x4c dinh theo

bang D sau:
Bang D
L ryrpain RI A
0-7 1 Lrspvans
8—15 2 Lryrpnan 8

- 179 -



22730

trong d6 Twrn dai dién gi4 tri dugc ma héa dong thoi, RI dai dién
bac, va ’ dai dién chi s§ bang m thir nhAt.
5. Phuong phép theo diém bt ky trong s cac diém tir 1 dén 3, trong do
khi s bit mang gia tri dugc m3 héa ddng thoi bang 3, phép twong tng
gita gia tri duoc ma héa ddng thoi va bac va phép tuong ung gifta gia tri

duoc mi hoa dong thoi va chi sb bang ma thir nhét dugc x4c dinh theo

bang E sau:
Bang E
Lrispun RI i,
0-3 1 2% Lrirpun
4-7 2 2x(Lrmn —4)

trong d6 ‘e dai dién gia tri duge mi héa dong thoi, RI dai dién
bac, vd % dai dién chi s6 bang m3 th nhét.
6. Phuong phép truyén ma tran tién mi héa 4-anten bao gdm céc bude:

tiép nhan gia tri dugc mi héa ddng thoi dwoc giri béi UE (user
equipment — thiét bi ngudi ding); va

xé4c dinh gid tri cia chi s6 bang ma thr nhét va bac duge st dung dé
chi bao sb ting truyén theo gia tri dwgc ma hoa dong thoi, phép twong
g gifta gi4 tri dugc ma hoa ddng thoi va bac va phép tuong Ung gitra
gi4 tri dugc mi héa dong thoi va chi sb bang ma tht nhét, trong dé:

gi4 tri clia chi s§ bang m3 tht nhét tuong tng véi mot nhém ma tran
tién m4 hoéa trong nhém bang mi, nhém bang ma tuong Ung véi bac, cac
ma trn tién ma héa dugc bao gdm trong nhém bang mi duogc biéu dién
boi chi s6 bang ma thir nhit va chi sé bang ma thir hai, va cic ma trén

tién mad héa W dugc bao gdm trong nhém bang ma théa man phuong
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trinh sau:
X 0
W, = "
W=WxW,, trong do 0 X, ,
1 1 1 1 .
X, :[ n n+8 n+16 /1+24j| s = /2"
9 % a4 a4 va "= 0,1,..,15. va

chi s6 bang ma th& nhét tuong tmg v6i mot gia tri cia n, va khoang
gidtricuanlatip {0,1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0,
2,4,6%, {1,3,5,7}, {8, 10, 12, 14}, hodc {9, 11, 13, 15}.

7. Phuong phép theo diém 6, trong do6 khi bac duogc xac dinh béng 1, W,
thdéa man phuong trinh sau:

w [ Y 12 Y Jaf ¥ Jaf ¥
2 V4l aG)Y |4 ja)Y | 4| -aG)Y ' 4| - ja)Y

trong d6 Ye{e,ee.e} a(i):%w_l); khi Y bing @, a(i) bing
aM); khi Y bing &, O bang *@); khi Y bing &, %O bang
a(). khi Y bing %, @) bing *4); & dai dién vecto cdt c6 chidu
4x1, trong d6 phan tir thir i trong % bing 1, tit ca cac phan tir khac 13 0,

vai € {1,2,3,4}; Alahing sb.

8. Phuong phéap theo diém 6, trong d6 khi bac dugc xac dinh béng 2, W,

thoa man phuong trinh sau:

T |BlY, -Y,|’B|jY, -jY,

(Y, Ya) e {(@nes (e, (e (epse)s (6,0 (608 e (ee)}s o
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Y, Y Y Y Y Y v v
W, e 1Y X ’l 1 2 ,_1_ 1 2 ’l 1 2 (S[I,Yz)e{(ez:eﬂ}
B_Y1 Yz B le —Y2 B —‘Yl Y2 B _Yl _.YZ
1 —Yl Y, 11 Y, Y,
W, ei— — Y,.Y,)ei(e,e), (e,e),(e,e), (e,
2€{B_Y1 -Y, B[JYI -jY, ( 1 2) {(61 ), (e55¢,), (e 3)(4e4)}
1Y, Y,
Wz G{E-Y: —szl_ ,} (Y17Y2)€{(e1>e3):(ezae4);(33,61),(64,62)}

trong d6 % dai dién vecto cot c6 chidu 4x1, phan ti tht i trong ©

bang 1, tit ca cac phan tr khac13 0, vai € {1,2, 3,4}; B 13 hing sb.

9. Phuong phéap theo diém bat ky trong s cac diém tir 6 dén 8, trong do6
khi sé bit mang gia tri duoc m3 héa ddng thoi bang 4, phép tuong Gng
gitra gia tri duoc ma hoa dong thoi va bac va phép tuong tng giita gia tri

dugc ma hoa déng thdi va chi sb bang m3 tht nhit duge x4c dinh theo

bang D sau:
Bang D
Y —— RI i
0-7 1 L rarpany
8-15 2 Lrirprn —8

trong d6 Tren dai dién gia tri dugc mi héa ddng thoi, RI dai dién

i dai dién chi sb bang ma thi nhét.

bac, va
10. Phuong phap theo diém bét ky trong sb cac diém tir 6 dén 8, trong d6
khi s bit mang gi4 tri dugc mi héa dong thoi bing 3, phép tuong Ung
gitra gia tri duoc mi héa dong thoi va bac va phép tuong Gng gitta gia tri
dugc m3 héa ddng thoi va chi sb bang m3 thi nhét duoc x4c dinh theo
bang E sau:

Bang E
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L rr1pan RI A
0-3 1 2% I rsipam
47 2 2><( L eripun _4)

trong do Truspuan dai dién gia tri dugc ma hoa d(‘A)ng thoi, RI dai dién

" dai dién chi s6 bang m3 thir nhat.

bac, va
11. Thiét bi ngudi dung bao gdm:

modun x4c dinh, dugc tao cdu hinh dé xac dinh bac duoc st dung dé
chi béo sd tﬁng truyén, con dugc tao cdu hinh dé x4c dinh gia tri cda chi
s6 bang ma thi nhét tuong Gmg v6i mot nhém ma tran tién mi héa trong
nhdém bang ma, trong d6 nhom bang ma tuong ung vai bac, va créc ma
tran tién ma héa duoc bao gdm trong nhém bang mi duoc biéu dién boi
chi sd bang ma thu nhét va chi sb bang m3 thi hai, va con duge tao cu
hinh dé xac dinh gia tri dugc mi héa dong thoi tuong tmg véi bac va gid
tri ctia chi s6 bang ma thir nhét, trong d6 gié tri duoc ma hoa ddng thoi va
bac c6 phép tuong ung thir nhit, va gia tri dwoc ma héa ddng thoi va chi
s6 bang m3 th nhét c6 phép tuong tmg thir hai; va

modun gui, dugc tao cdu hinh dé gui gia tri dugc ma hoa déng thoi
duoc xac dinh bdi médun x4c dinh dén BS, trong do:

‘cac ma tran tién m3 héa W dugc bao gém trong nhém bang m3 thoéa

man phuong trinh sau:

~ {Xn 0 }
-
CW=W, xW,, trong d6 0 X,

1 1 1 1 .
Xn =li n+8 n+16 n+24} > ql = 612”/32

q" 4" 4 9, n=01,.15

, va ;va
chi s6 bang ma thu nhat tuong Gmg véi mot gia tri ciia n, va khoang

gid tri chianla thp {0,1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0,
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2,4,6}, {1,3,5,7}, {8, 10, 12, 14}, hoac {9, 11, 13, 15}.

12. Thiét bi ngudi ding theo diém 11, trong d6 khi bac duge xac dinh bai
mddun x4c dinh bing 1, W, thda min phuong trinh sau:

woll[ Y[ ¥ Jaf v Jaif Y
2 V4l aG)Y | 74| jaG)Y | 4| -at)Y | 4| -jati)Y

9

2(i-1)

7trong 46 Yelaeee)  al)=q ; khi Y bing &, 20 bing
al). khi Y b.;flng e a bing a(2). khi Y béng e a(i) béng
a(); khi Y bang %, *0) bing *¥). & dai dién vecto cot co chidu

4x1, trong d6 phan tir thir i trong % bing 1, tAt ca cac phan tir khac 13 0,
vai € {1,2,3,4}; Alahing sb.

13. Thiét bi ngudi ding theo diém 11, trong d6 khi bac duoc x4c dinh béi

médun x4c dinh bing 2, W, thda min phuong trinh sau:

W2 €4 — s P B .
] BY, -Y,| B|JY, —JY,

(Y, Y,) e{(e,0).(er,0), (€50, (e4¢.):(€1,6,), (05, €,) (&1,€,), (e3.€,)} 5

hoac

W, e l 1 2 ,l 1 2 ,l 1 2 ’l 1 2 (YI,Yz)G{(ez,q)}
BlY, Y,'B|Y, -Y,| B|-Y, Y,|'B|-Y, -Y,
1y, v, 1[Y Y ]

WZE{__Yi —Y22 ’§|:JY11 _J-Yz_} (YI,YZ)E{(elael):(32732),(63,63),(64,e4)}
1Y, Y]

W2 e{—B—_Y: ._Yz'l_ 7} (YI’YZ)E{(61383)3(62564),(63,81),(64’62)}

trong d6 % dai dién vecto cot cod chiéu 4x1, phén tir thir i trong &

bang 1, tat ca cac phan tr khac 12 0, vai € {1,2, 3, 4}; B 12 hing sé.
14. Thiét bi nguoi ding theo diém bt k¥ trong sb cac diém tir 11 dén 13,
trong d6 khi sé bit mang gi4 tri duoc mi héa dong thoi bang 4, phép

tuong Ung gifta gia tri dugc ma hoa dong thoi va bac va phép tuong Ung
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gilra gia tri dugc ma hda dong thoi va chi s6 bang ma thir nhat duoc xac

dinh theo bang D sau:
Bang D
Lriipvn RI A
0-7 1 Triipun
8-15 2 Lrirpvn 8

trong dé Trupnn - dai dién gia tri duoc ma héa ddng thoi, RI dai dién

bic, va !

1 dai dién chi s6 bang m3 thi nhat.

15. Thiét bi nguoi ding theo didm bt ky trong s cac diém tir 11 dén 13,
trong d6 khi s bit mang gid tri duoc mi hda dong thoi bang 3, phép
tuong Ung gitta gia tri duoc ma héa ddng thoi va bac va phép tuong tmg

gitta gia tri duoc ma hoa dong thoi va chi s6 bang ma thir nhat dugc xac

dinh theo bang E sau:
Bang E
Y- RI A
0-3 1 Ix Lriipun
4-7 2 2x(Lrirun —4)

trong do Traipaan dai dién gid tri dugc ma hda dong thoi, RI dai dién

" dai dién chi s6 bang ma thir nhat.

bac, va
16. Tram co s& bao gom:

modun ti€p nhén, dugc tao cau hinh dé tiép nhan gia tri duoc ma hdéa
dong thoi dugce g boi UE; va

modun xac dinh, dugc tao cau hinh d¢ xac dinh gia tri cia chi so bang

m3 thir nhit va bac duoc st dung dé chi béo sb ting truyén theo gia tri
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dwoc ma hoéa ddng thoi dugce tiép nhan bdi modun tiép nhén, phép tuong
Ung gitta gi4 tri duoc ma héa ddng thoi va bac va phép tuong tng giita
gia tri dugc ma héa ddng thoi va chi sb bang ma thir nhét, trong dé:

gi4 tri clia chi s6 bang m3 thir nhét twong Ung v6i mot nhém ma tran
tién ma héa trong nhom bang mé, nhém bang mi twong g véi bic, cac
ma trn tién m3 héa dugc bao gém trong nhém bang mé duoc biéu dién
bdi chi s bang mi thir nhit va chi s§ bang ma thir hai, va céc ma trin
tién m& héa W dugc bao gdm trong nhém bang mi thoa min phuong

trinh sau:

X 0
W=W1 X Wz, tI'OIlg do 0 X" 5
1 1 1 1 .
Xrl =|: n n+8 n+16 n+24:' 4 ql = e1271'/32
49 9 4 4 ,va n=0,1,..,15 VA

chi s6 bang ma thir nhit twong tmg véi mét gia tri cta n, va khoang
gia tri cuan latép {0, 1,2,3,4,5,6,7}, {8,9, 10, 11, 12, 13, 14, 15}, {0,
2,4,6},{1,3,5,7}, {8, 10, 12, 14}, hoic {9, 11, 13, 15}.

17. Tram co s& theo diém 16, trong do6 khi bac duoc xac dinh bdi médun

xac dinh bing 1, W, théa man phuong trinh sau:

wo [ YT ¥ i v Ja v
*Valat)Y | 4| ja@)Y | 4| ()Y | 4| - ja@)Y

3

2(i-1)

trong d6 Ye{el,ez,e3,e4} v a()=q - khi Y béng e o) b«%lng
all), khi Y bing &, @@ bing *?); khi Y bang ¢, «@) bing
a3 khi Y bang &, «() bing *@¥); & dai dién vecto cdt c¢6 chiéu

4x1, trong d6 phan tir tha i trong % bing 1, tAt ca céc phin tir khac 13 0,

vai € {1,2,3,4}; Alahing sb.

18. Tram co s& theo diém 16, trong d6 khi bac duogc x4c dinh bdi médun
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xac dinh bang 2, W, théa min phuong trinh sau:

“BLY, Y%, ]TBLiY, Y,

(1713Y2) € {(81761)3 (62,62),(83,63), (64,64), (61,62), (62,63), (61,84), (62964)} ;

> hoac
Y, Y Y Y Y Y Y, Y
B|Y, Y,|'BlY, -Y,|'B|-Y, Y,|'B|-Y, -Y,
1Yy, S| 1[Yy Y, |
W, e<— Iy Y:Y € 5 s 365 )s > 5 5
2 {B Y, -v,|'B|jY, Y, | ( 1 2) {(el e),(e,,¢,),(e,65),(e, 84)}
1y Y1\
er{g-Y: _12,1_ 7} (YI,YZ)E{(61,63),(62,64),(63,61),(64,62)}
trong d6 % dai dién vecto cot cé chiéu 4x1, phén tir thir 1 trong &

bang 1, tAt ca cac phan tir khac 120, vai € {1, 2,3, 4}; B 12 hing s.

19. Tram co s& theo diém bt ky trong s6 céc diém tir 16 dén 18, trong dé
khi s6 bit mang gia tri dugc mi héa ddng thoi bang 4, phép tuong Ung
gilta gia tri dugc mi hoa ddng thoi va bac va phép tuong tng gitra gia tri

dugc mi héa ddng thoi va chi sb bang ma thtr nhit duoc x4c dinh theo

bang D sau:
Bang D
L i RI A
0-7 1 L aspaany
8-15 2 Lripan —§

trong dé Lraroaan dai dién gia tri dugc ma hoa déng thoi, RI dai dién

" dai dién chi s6 bang ma thir nht.

bac, va
20. Tram co s theo diém bt ky trong s6 céc diém tir 16 dén 18, trong do
khi sé bit mang gi4 tri dugc mi héa ddng thoi bang 3, phép tuong Umg
gitta gia tri dugc ma héa ddng thoi va bac va phép tuong ung gifra gia tri

dugc ma héa dong thoi va chi sb bang m3 thir nhit dugc x4c dinh theo
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bang E sau:
Bang E
Lriipun RI A
0-3 1 2 x L rispan
4-7 2 2x(Truewn —4)

trong d6 Twipnn - dai dién gia tri dugc m3 héa dong thoi, RI dai dién

" dai dién chi so bang ma thir nhat.

bac, va
21. Hé théng truyén théng bao gdm:

thiét bj nguoi ding (UE) va tram co s& (BS) truyén thong véi nhau,
trong d6 UE thuc thi phuong phép theo diém bat ky trong s6 cac diém tir
1 d&én 5 va BS thuc thi phuong phap theo diém bat ky trong sb cac diém
tir 6 dén 10.

22. Vit luu trit may tinh doc dugc bao gdm chuong trinh khién bo xur ly
trong thiét bi ngudi dung thuc hién phuong phap theo diém bat ky trong

s6 cac diém tir 1 dén 5.
23. Vit luu trit méy tinh doc duoc bao gdm chuong trinh khién bo xir 1y

trong tram co s& thuc hién phuong phép theo diém bét ky trong sb cac

diém tir 6 dén 10.
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1/9

Xdc dinh bac dwoc siv dung cho chi bao sé thng truvén

i

Xac dinh ma tran tién ma héa thit nht trong nhom bang ma tirong tng
bac, trong 4o cac ma trin tién mA hoa co trong nhom bang ma dirgc
dai dién boi chi 50 bang ma thi¥ nhat va chi s6 bang ma thir hai

Xac dinh PMI thit nhat va PMI thir hai dwoc st dung cho chi bdo ma
tran tién ma hoa thie nhit, trong d6 PMI thi nhat v chi sb baﬂg ma
:thu nhat ¢& phép tirong trng thi nhat, va PMI thie hai va chi s6 bang
‘mi thir hai co phép hrong tng tht hat

N

Gl PMI thiy nhit va PMI th hai dwoc st dung cho chi bao ma tran
tien mi héa thiy nhat dén tram co s&

Fig.1
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2/9

Xac dinh bic dwge st dung cho chi bdo sé thng truvén ‘
N S21

| Xac dinh gid tri cia chi s& bang ma thiv nhat trong ng mot thém ma

trin tién mA hod trong nhom bang mé, trong dé nhdm bang ma trong ~_ $§22

tng bac, va cac ma fran tien ma hda 6 trong nhom bang mi dwoc dal
dién boi chi s6 bang ma thir nhat va chi s6 bang ma thi® hai

Xac dinh gia tri dirgc mi hoa chung hrong ng béc va gid tri cua chi
s& bang m3 thir nht, trong do gid trf dwge mé hoa chung va bac co o~ €23
phép tirong tng thi nhat, va gia tri diroc mé hoa chung va chi s6 bang o
m thit nhat b phép trong ng thi hai

G gid tr dwoc mi héa chung dén tram co s - S74
" S2

3
£

Fig.2
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3/9

Xac dinh béc dirge siv dung cho chi bao sé t%ﬁg ﬁ'uyén ‘

Xac dinh ma trén tién m3 héa thi nhit trong nhom bang m3 tweng
1ing bac, trong 6 cdc ma trén tién m3 hoa cd trong nhém bang m3
dirge dai dién baéi chi 56 bang m3 thi¥ nhét va chi <6 bang m3 th hai

(ac dinh PMI thnt hai dwge st dung cho chi bdo ma trén tidn ma
hoa thit nhat, trong &6 PMI thit hai va chi 56 bang m3 thit hai c6
phép trong 1ing thi nhit, va d6i voi mdt chi s5 bang m3 thi nhét
cho trude, khoang gid tri chi s6 bang m3 thit hai teong ting khoang
gid tri PMI thnt hai 13 tip con riéng ciia khodng gid tri chi 56 bang m3
it hai

G PMI th hat duge sit dung cho chi bdo ma trén tién m3 hoa thiy
nhat dén tram co s

60 Fig.4

=

7

L=,

531

o

o 332

534

P

Tiép nhin bic dwoc sie dung cho chi bdo s tang truyén, PMI thik
nhat, va PMI thit hai dirge gwi boi thict bi ngwdi ding

27,

Xac dinh ma tran tién m3 hoa thi nhit trong nhom bang m3 twong
iing bac theo PMI thit nhét va PMI thi hai, trong d6 cdc ma trin
tien m3 héa cé trong nhém bang mi dwoc dai didn bai chi sé bang
m3 thit nhit va chi 56 bang ma thnt hai, PMI thir nhit va chi s§ bang
m3 thit nhit cé phép twong ting tht nhit, va PMI thit hai va chi sé
bang ma thit hai ¢6 phép twong tng thit hai
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4/9

70

Tiép nhan gia trj dwoc ma héa chung dwoe g b thidt bi nmrdd
ding

Xac dinh gia tri cia chi s& bang ma thi nhit va bic dwoc st dung cho
chi bdo so tang truvén theo gid tri drgc ma hoa chung, phép firong

teng gitra gia trf dirge ma héa ching va bic va phép trong ng gitta
sr e g R ' ~ T Xy = - g £ ity ]
gia tr{ dirge mi héa chung va che 0 bang ma thie nhat e 572

Fig.3

e

f

"Tiép nhéin PMI thit hai, chi 56 bang ma thr nhit, va bic dwge si N
dung cho chi béo sé thng truyén dirge givi boi thidt bi newdi ding o SB1

Xéc dinh ma trin tién ma héa thir nhat trong nhém bang mA trong tng
bac theo PMI thit hai va chi 56 bang ma thir nhét, trong d6 cc ma
trin tidén ma héa cd trong nhém bang ma dwoc dai dién béi chi 6 bang
m3 thir nhat va chi s& bang ma thir hai, PMI thir hai va chi s8 bang ma .
thi¥ hai c6 phép trong ng thiv nhat, va doi véi mot chi s bang ma thir ~_  S%2
nhat cho tnrde, khoang gid tri chi s6 bang mi thit hai trong g
lchoang gid tri PMI thie hai 13 thp con riéng cia khoang gid tri chi sb
bang ma thi hai

ez
i
R Y
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5/9
/_ 100
THIET Bl NGUCI DUNG
110 120
' A
Médun zac Mddun g
dinh
Fig.?
~ 200
THIET BI NGU'CI DUNG
210 220
s r
& dun zac Médun g
dinh
Fig 8
- 200
THIET B NGUCI DUNG
210 320
A a
Médun xac Médun g
dinh
Fic 9O
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6/9
AN
fa
TRAM CO 58
e 620
/ -
M5 dun tiép M dun xéc
nltdn dinh
Fig.10
. ThC
TRAM CC 50
710 - 720}
i 4
M dun tip M8 dun xdc
nhén dinhy
Fig 11
S~ 800
TRAM CO 53
810 ~ 820
[ [
M dun tiép Mbaun xhe
shn .
Fig12
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7/9

1000

/’

THIET BI NGUOI DUNG

/"

1200

/"

1100

BO NHG

BOXULY

I

I

P§>

<

1300

1

TRUYEN

4
1400

Fig.1

3

2000

/"

THIET BI NGUOI DUNG

/’_'

2200

/"'

2100

BO NHG

BOXTLY

I

I

o

2300

I

TRUYEN

/f"

%

2400

Fig 14
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8/9
/F 2000
THIET BI NGUOI DUNG
/, 3200 — 2100
BO NHO BOXULY
9 -
N ﬂr v’
3360 jr 3400
- — 21l
i BO o
TRUYEN
Fig 15
GEEH)
/ !
TRAM CO G
. B200 . sloe
-~ -
/ I
BO NHG BOXTLY

s N
R\‘J/ﬂ' ' ﬁ T/

30 640D
6360 iy = 64
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9/9
7000
/
TRAM CC SO
7200 7100
/ ya
S {
BO NHC BOXTLY
N ji 7
7360 7400
BOTIEP | -
NHAN
Fig.17
8000
»"/
,,,,, £
TRAM CC 50
8200 8100
;// f,/
BO NHG BOXULY

< 5
A N
b "‘(I}(/ J 37 400
= BO TIEP '/"‘"w o
NHAN
Fig.18
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