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(54) PHUONG PHAP VA THIET BI TRUYEN THONG

(57) Sang ché d& cap dén phuong phap bao cdo thong tin trang thai kénh (Channel State
Information, CSI), phuong phap nay bao gdém céc budc: thu (101) tin hiéu tham chiéu tir
tram goc; chon (102) ma tran tién ma héa tir bang ma duya vao tin hiéu tham chiéu, trong d6
bang mi bao gébm ma trin tién ma hoa W va W=aSV, trong d6 ma trin V 1a ma tran N*v,
N 1a s6 céng tin hiéu tham chiéu, v< N, S la ma trdn chon hang dugc str dung dé chon mot
hoic nhiéu vecto hang tir ma tran V va a la hang sd; va giri (103) CSI t6i tram gbc, trong
d6 CSI bao gdm chi bao ma tran tién ma hoa PMI va PMI 1a tuong Ung voi ma tran tién ma
hoéa duoc chon. Theo cac phuong an ciia sang ché, bang cach diéu chinh cau tric bang ma,
ma tran tién ma hoa thich hop c6 thé dugc chon theo tinh trang nhiéu, dé chon anten dé
truyén dir lidu va cong suét clia anten dé 1am giam lugng céc tai nguyén 1ap lich bi lang phi
do sy kiém soat nhidu boi tram gdc.
J 0l

Thu tin hiéu tham chiéu dugc glvi béi tram gbe

l 102

Chon, trén co s& tin hiéu tham chiéu, ma tran tién ma héa tir =
bang ma, trong d6 bang ma bao gdm ma tran tién ma héa W
va W=aSV, trong d6 ma tran V |a ma tran Nxv, N 1a sé céng
tin hiéu tham chiéu, v < N, S 1a ma trén chon hang dwoc sir
dung dé chon mdt hoic nhidu vecto hang tir ma trén V va a 1a
hang so.

I 103

Gtri CSI t&i tram gbc, trong d6 CSI bao jém chi bdo ma tran —
tién m& héa PMI va PMI 1a twong (rng v&i ma tran tién ma
hoa dwoc chon
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Linh vuc k§ thuit dwoc dé cap
Séﬁg ché d& cap dén linh vuc truyén thong vo tuyén va cu thé 13, sang ché
dé cap dén phuong phap bdo céo théng tin trang thai kénh (Channel State

Information, CSI), thiét bi ngudi ding va tram gdc.

Tinh trang ky thuit cia sing ché

Nho viéc truyén tién su ma héa va su két hop cua cac tin hi€u thu, hé théng
da dAu vao da dau ra (Multiple Input Multiple Output, MIMO) c6 thé dat dugc
tinh phén tdp va khuéch dai mang. Hé théng st dung su tién ma hoéa c6 thé duoc
biéu thi la:

y=H Vs+n

khi y 1a vecto tin hi€u thu, H 1a ma trén kénbh, V lama tran tién ma hoa, s
1a vecto ky hiéu dugc truyén va n 13 tap am do.

Tién mé héa t6i wu thudng yéu cau ring thong tin trang thai kénh (Channel
State Information, CSI) phai hoan toan duoc biét téi bo truyén. Phuong phap
chung 14 thiét bi ngudi dung (User Equipment, UE), tram di dong (Mobile Station,
MS), hodc bd chuyén tiép (Relay), ma sau ddy duoc goi l1a UE, lugng tir hoa va
thong bao CSI tic thoi téi NodeB (NodeB), ching han nhu tram gbc (Base
Station, BS), diém truy cap (Access Point), diém truyén (Transmission Point, TP),
NodeB cii tién (Evolved NodeB, eNB) hodc bo chuyén tiép (Relay), sau day goi
1a tram gdc. Trong giai phap da biét, thong tin CSI duge théng béo trong hé théng
phat trién dai han (Long Term Evolution, LTE) bao gdm chi bdo hang (Rank
Indicator, RI), chi bdo ma tran tién ma hoa (Precoding Matrix Indicator, PMI), chi
béo chit luong kénh (Channel Quality Indicator CQI) va v.v., trong do RI chi bao
s6 luong 16p truyén duoc st dung va PMI chi bao ma trén tién ma hoa khi st
dung. Thong thuong, tp hop ma tran tién méd héa khi st dung duoc goi 1a bang

m3, trong d6 mdi ma tran tién ma hoa 13 tir ma trong bang ma. Trong bang ma néu
L
trén dugc st dung boi hé thong LTE, ma trdn tién ma hoéa la W=V *V  trong dé
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v=RI va V ¢6 tinh chit médun hing sb c6 nghia 1a tit cd céc phan tr c6 clng bién
d6. Tinh chét néu trén cho phép mdi cbng anten ctia tram gbc truyén dit liéu sau
khi tién m4 hoa va cong suét truyén ciia anten 13 hing sb.

Sy trién khai cac nut céng sudt thip (nhu cac tram gdc nhd hodc cac nut
chuyén tiép) trong mang té bao macrd dat duoc mét cach hiru hiéu dé gia tdng su
pht séng rdng va tang cong suat nho viée st dung lai khong gian. Hién nay, loai
trién khai loai mang di thé da duoc ban luan rong rai trong subt qua trinh chuén
héa LTE. So sanh vé6i sy trién khai mang té bao macrd truyén théng, trong khi
trién khai mang di thé néu trén, tram gdc macrd c6 thé gay nhidu manh véi nit
cong suét thdp hoic UE duoc phuc vu béi tram gdc nhod. P& giam hodc tranh duoc
loai nhifu nay, trong giai phdp dd biét, khung con hiu nhu tréng (Almost
Blanking Subframe, ABS) dugc st dung dé 1am giam cbéng suét truyén cia anten
ctia tram gbc macrd, dé giam nhidu 1&n cic nit cong suét thip hodc cac UE &
ving phu séng cia tram gbc nhé. Nut céng sudt thap hodc tram gbec nhé c6 thé
cho phép cac UE trén cac bién 6 wu tién s dung khung con ABS, dé ngin khong
cho cac UE bi nhiéu bdi tram géc macro.

Tuy thé, trong giai phap phdi hop nhidu néu trén, su phdi hop giita cac tram
gbc va cc nit cong suat thip hodic cac tram gbe nhoé cn duge thuc hién theo cac
diéu kién nhiéu va ngoai ra, cac tram géc duoc yéu cdu dé tao cAu hinh ban lién
tuc khung con ABS bang cach str dung bao hiéu 16p cao. Diéu nay lam lang phi
cac tai nguyén thoi gian - tin sd cia cac tram gdc va con giéi han sy linh hoat

viéc 1ap lich.

Ban chat k§ thuét cia sang ché

Sang ché dé xuit phuong phéap bdo cdo théng tin trang thai kénh (Channel
State Information, CSI), thiét bi nguoi ding va tram gbc dé lam giam luong tai
nguyén 1ap lich bi lang phi do sy kiém soét nhidu bai tram gdc.

Theo mdt khia canh, sang ché & xuht phuong phap truyén théng, phuwong
phap nay bao gdm cac bude:

thu, boi thiét bi ddu cudi tir tram gdc, théng tin cdu hinh xir ly thong tin
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trang thai kénh (CSI), trong d6 théng tin cAu hinh xtr ly CSI chi bao it nhat mot
trong sd it nhit hai xir Iy CSI, va mdi trong sd it nhét hai xtr Iy CSI duoc lién két
v6i ca mot tai nguyén tin hiéu tham chiéu va mét hodc nhiéu tai nguyén do nhidu;

chon, boi thiét bi dau cudi ddi véi mdi xur ly CSI trong sb it nhat mot xu ly
CSI, ma tran tién m3 hoa tir bang ma twong Gng dua trén tai nguyén tin hiéu tham
chiéu va céc tai nguyén do nhidu dugc lién két véi mdi xir Iy CSI, trong d6 it nhit
hai xt Iy CSI bao gém xir 1y CSI thir nhat va xir Iy CSI thtt hai, xt ly CSI thé
nhét trong tmg v&i bang ma thir nhat, sé lugng cong tin hiéu tham chiéu ma duoc
lién két voi xtr 1y CSI thir nhat bang 4, xtr Iy CSI thiy hai trong s it nhét hai xi 1y
CSI twong tng véi bang ma thir hai, s6 lwong cong tin hiéu tham chiéu ma duoc
lién két véi xir Iy CSI thtr hai bang 4, ma tran tién ma hoa trong bang mé thir nhat
12 ma trn tién m3 héa W, va W=aSV, trong d6 ma tran V 1a ma tran Nxv, N la $6
lugng céng tin hiéu tham chiéu, v <N, S 1a ma trdn chon hang dugc str dung dé
chon mot hoac nhiéu vecto hang tr ma trdn V, va o la hr?lng sb, ma trin tién ma
hoéa trong bang ma thir hai 1a ma tran tién ma hoa P, ma tran tién ma hoéa P khéac
v6i ma tran tién ma hoa W, va bang ma thi nhit khac véi bang ma thi hai; va

gui, béi thiét bi dau cuéi t&i tram géc, chi bdo ma trin tién ma hoa (PMI)
tuong Ung v&i ma tran tién ma hoa duoc lua chon;

trong d6 ma tran tién ma hoa P trong bang m4 thi hai 1a it nhdt mot ma tran

trong s6 cac ma trén sau day:

10 1 0 1 0 1 0
111 o 11 o 11 o 11 o
P5lo 1P P2lo 1l P3lo 1) Palo 1 b
0 1 0 -1 0 0 —j
10 1 0 10 1 0
111 0 11-1 0 11-1 0 11-1 o0
P30 11" P2l0 1P P3lo 1l P2l ’
0 1 0 -1 0 0 —j
10 1 0 1 0 1 0
1lj O 17 O 117 O 11j 0
'8201"8201"8201’ﬂ201’
0 1 0 -1 0 0 —j



1 0 1 0 1 0 1 0
1{—-j O 11—/ O 1|-j O 11—/ O
ﬂ201’ﬂ201’ﬂ201’ﬂ201’
0 1 0 -1 0 J 0 —j
1 1 0] 1 1 0] 1 1 0] 1 1 o]
111 -1 0 1/-1 1 0 11-j 7 O 1(-j j O
ﬂ\/goo ’ﬂ\/6001"3\/€001’ﬁ\/€001
0 0 -1 0 0 1] 0 0 J] 0 0 J]
[0 0 1] [0 0 1] 0 0 1] 0 0 1]
110 0 -1 110 0 1 110 0 110 0
ﬂﬁllo’ﬂﬁ 10’ﬂJ€110’ﬁJ5110
1 -1 0 -1 1 0] -/ J 0] = 7 0]

Theo khia canh khéc, sang ché d& xuit phuong phép truyén théng, phuong
phép nay bao gdm céc budc:

giri, boi tram gbe toi thiét bi dau cudi, théng tin cau hinh xir 1y thong tin
trang thai kénh (CSI), trong d6 thong tin cdu hinh xt 1y CSI chi béo it nhat mot
trong sb it nhat hai xir Iy CSI, mdi trong s it nhét hai xtr Iy CSI duoc lién két véi
ca mot tai nguyén tin hiéu tham chiéu va mot hodc nhiéu tai nguyén do nhiéu, va
mot tai nguyén tin hidu tham chiéu va mot hodc nhiéu tai nguyén do nhidu duoc
str dung dé chon ma tran tién ma héa tir bang ma tuong ing dbi voi xtr ly CSI
duoc lién két véi mot tai nguyén tin hiéu tham chiéu va mét hodc nhiéu tai
nguyén do nhiéu, it nhat hai xir Iy CSI bao gdm xir Iy CSI thir nhat va xi Iy CSI
thtr hai, xir Iy CSI thir nhat twong tmg véi bang ma tht nhét, sé luong cong tin
hiéu tham chiéu ma duoc lién két v6i xir Iy CSI thtr nhat bang 4, xtr Iy CSI thit hai
tuong Umg v6i bang ma thtr hai, sé lugng cong tin hiéu tham chiéu ma duoc lién
két v6i xtr Iy CSI thir hai bing 4, ma tran tién mi hoa trong bang ma thr nhét 1a
ma trn tién ma héa W, va W=aSV, trong d6 ma trdn V la ma tran Nxv, N la sé
luong céng tin hiéu tham chiéu, v <N, S 1a ma trin chon hang dugc st dung dé
chon mét hodic nhiéu vecto hang tir ma tran V, va a 1a hing s6, ma tran tién ma
héa trong tdp hop con bang ma thir hai 1a ma tran tién ma hoa P, ma tran tién ma
hoa P khac v6i ma trén tién ma héa W, va bang ma tha nhat khac véi bang ma thir

hai; va
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thu, béi tram gdc tir thiét bj ddu cudi, chi bdo ma tran tién ma hoa (PMI),
trong d6 PMI tuong tmg v&i ma tran tién méa héa dugc lya chon;
trong d6 ma tran tién ma hoa P trong bang ma thir hai 13 it nhét mot ma tran

trong sO cac ma tran sau day:

10 1 0 10 1 0
111 0 111 0 111 0 111 0
3lo 1" P2lo 117 P2lo 1 P2lo 1)
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0
1/-1 0 1 0 1—10 11-1 0
F3 1’/35 P30 1P P20 1)
i 1 0 0 —j
10 0 1 0 1 0
117 O 1/0 11j O 11/ O
ﬂ201’ﬂ201’ﬂ201’ﬂ201’
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0 1 0
1l-7 0 1l-j O 11-7 0 1{-/ O
ﬂzol’ﬂ201’ﬂ201’ﬁ201’
i 1 0 -1 0 J 0 —j
(1 1 0] 1 1 0] 1 1 0] 1 1 0]
111 =1 0 11-1 1 0 1{-7 7 O 1 |-/ J
ﬂJEoo ’ﬁ\/6001’ﬂ\/6001’p\/'6'00
0 0 -1] 0 0 1] 0 0 0 0 |
0 0 1] [0 0 1] i 0 1] [0 0 1]
110 0 -1 110 0 1 110 0 110 0
ﬂ\/'6'11o’ﬁJ€110’ﬁ\/€ 10’/3@ 1 0
1 -1 0| -1 1 0] -7 j 0] —-j j 0]

Theo khia canh khac nira, sdng ché dé xuét thiét bi truyén thong, thiét bi
nay bao gém:

phuong tién luu trit bao gém cac 1énh thuc hién duoc; va

bo xtr ly;

trong do céac 1énh thuc hién dugc, trong d6 dugc thuc hién bdi bo xi ly,
khién thiét bi:
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thu théng tin cdu hinh xi 1y thong tin trang thai kénh (CSI), trong d6 théng
tin cAu hinh xt ly CSI chi bao it nhat mét trong s6 it nhéat hai xtr ly CSI, va mdi
trong sb it nhat hai xtr Iy CSI duoc lién két véi ca mét tai nguyén tin hiéu tham
chiéu va mét hodc nhiéu tai nguyén do nhiéu;

chon, di véi mdi xt Iy CSI trong sb it nhat mdt xir Iy CSI, ma tran tién ma
héa tir bang ma tuong ung dua trén tai nguyén tin hiéu tham chiu va céc tai
nguyén do nhidu duoc lién két véi mbi xi ly CSI, trong d6 it nhit hai xir 1y CSI
bao gdm xir ly CSI thir nhét va xir Iy CSI thir hai, xir Iy CSI thr nhat twong Ung
voi bang ma thu nhét, s6 luong céng tin hiéu tham chiéu ma duoc lién két voi xa
ly CSI thir nhét bang 4, xtr Iy CSI thtr hai trong Gng v6i bang ma tht hai, sd
luong cong tin hiéu tham chiéu ma duogc lién két v6i xir Iy CSI thir hai bang 4, ma
trén tién ma hoa trong bang ma thir nhét 14 ma trin tién ma héa W, va W=oSV, ma
tran V 1a ma tran Nxv, N 12 s luong céng tin hiéu tham chiéu, v <N, S 14 ma tran
chon hang duoc st dung dé chon mdt hodc nhiéu vecto hang tr ma trén V, va a la
hing sb, ma tran tién ma héa trong tap hop con bang mé thit hai 13 ma trin tién ma
héa P, ma trdn tién ma hoa P khic véi ma trin tién ma héa W, va bang ma thu
nhét khac vdi bang m4 thir hai;

giri chi bdo ma trén tién méd héa (PMI) tuong mg v6i ma tran tién ma hoa
duoc lua chon;

trong d6 ma tran tién mé hoa P trong bang m4 thir hai [a it nhét mot ma tran

trong sO cac ma tran sau day:

1 0 1 0 1 0 1 0
11 o 111 o 111 0 1 o
ﬁ'501’ﬂ'§01’ﬁ'501’ﬂ'501’
0 1 0 -1 0 j 0 —j
10 1 0 1 0 1 0
il-1 0 -1 0 11-1 0 11-1 o0
P30 11 Palo 1l P2lo 1l P20 1)
0 1 0 -1 0 _j
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1 0 1 0 1 1 0
11/ 0 117 0] 1lj 0 11/ 0
ﬂ201’ﬁ201’ﬂ201’ﬂ201’
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0 1 0
1|-7 0 1|-j 0 1|-j 0 1=/ 0
ﬂ201"8201"82 1’ﬁ201’
0 1 0 -1 j 0 —j
11 i (1 1 0] 1 1 0] 1 1 0]
111 =1 1l-1 10 11-7 j O 11-j j O
ﬂ\/éo ’ﬂ\/6001’ﬁ\£001’ﬂ\/8001
0 0 -1 0 1) 0 0 0 0 J)
0 0 1] [0 0 1] i 0 1] i 0 1]
110 0 -1 110 0 1 1 0 j 1 0 j
ﬂ\/gllo’ﬂ\/gllo’ﬂ\/g 1o’ﬁJ€ 10
1 -1 0] -1 1 0] -/ j 0] —j j 0]

Theo khia canh khac nita, sang ché dé xuét thiét bi truyén thong, thiét bi
nay bao gém:

phuong tién luu trit bao g(‘Bm cac 1énh thuc hién duoc; va

bo xu ly;

trong d6 cac 1énh thuc hién dugc, trong d6 duoc thuc hién bdi by xtr ly,
khién thiét bi:

gui théng tin cdu hinh xir ly thong tin trang thai kénh (CSI), trong d6 thong
tin cAu hinh xir Iy CSI chi béo it nht mot trong sb it nhét hai xtr Iy CSI, mdi trong
s6 hai xtr 1y CSI duoc lién két voi ca mot tai nguyén tin hiéu tham chiéu va mot
hodc nhidu tai nguyén do nhidu, va mot tai nguyén tin hiéu tham chiéu va mot
hodc nhiéu tai nguyén do nhiéu duge st dung dé chon ma tran tién ma hoa tur
bang ma tuong Gng dbi véi xir ly CSI dugc lién két voi mot tai nguyén tin hiéu
tham chiéu va mot hodc nhidu tai nguyén do nhiéu, it nhat hai xr Iy CSI bao gdm
xtr Iy CSI thtr nhéat va xi Iy CSI thir hai, xir Iy CSI th& nhét tuong tGng véi bang
ma thtr nhét, sé luong cbng tin hiéu tham chiéu ma duoc lién két véi xir ly CSI

tha nhét bing 4, xtr Iy CSI thir hai twong tmg véi bang ma thit hai, s6 luong cbng
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tin hiéu tham chiéu ma duoc lién két voi xr ly CSI tht hai béng 4, ma tran tién
ma héa trong bang ma thir nhét 13 ma tran tién ma héa W, va W=aSV, trong d6
ma trAn V 1a ma trdn Nxv, N 1a sd luong céng tin hiéu tham chiéu, v <N, S 1a ma
tran chon hang duoc st dung dé chon mot hodc nhiéu vecto hang tr ma tran V, va
o 12 hang s6, va ma trin tién m3 hoa trong bang ma thtr hai khac v6i ma trén tién
ma héa W, va bang ma thu nhét khic v6i ma tran tién ma hda W:

thu chi bao ma trén tién ma hoéa (PMI), trong d6 PMI twong tmg véi ma tran
tién ma hoa duoc lua chon;

trong d6 ma tran tién ma héa P trong bang m4 thir hai 13 it nhit mot ma trin

trong s6 cac ma trén sau day:

1 0 1 0 10 1 0
111 0 11 0 111 0 111 o
510 11° P3l0 P30 1l P3le 1)
0 1 0 -1 0 j 0 —j
(10 1 0 1 0 1 0
11=1 0 1l-1 o0 11-1 o 1l=1 o0
P50 1l P30 1730 1l A3l 1
0 1 0 -1 0 0 —j
1 0 1 0 1 0 1
11/ O 11/ O 117 O 1|7
ﬂzol’ﬂzo 1’5201’ﬁ50 10
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0 1 0
1l-j O 1|-j 0 1=/ O 1|—-7 O
ﬂzo 1’ﬂ20 1’ﬁ20 1’ﬂ§o 1]
0 1 0 -1 0 0 —j
1 1 0] [1 1 0] 1 1 0] 1 1 0]
1|11 -1 0 1{-1 10 11— j O 1|1-7 J O
ﬂﬁﬂ 01’ﬂ&§001’ﬂﬁ'001’ﬂ%7001
0 0 -1 0 0 1] 0 0 J] 0 0 ]
m 0 1] [ 0 1] [ 1] [0 0 1]
1o o -1 1 0 1] 1 jl o110 0y
ﬂ£1 10’ﬂ£ 1oﬁJ8 Nﬂ%’1 0
|1 -1 0 -1 1 0] —J J O] —Jj J 0]
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C6 thé dugc d& xut theo khia canh thir nhét, phuong phap bao cao CSI ma
bao gbém céc budc:

thu tin hiéu tham chiéu duoc giri boi tram géc;

trén co sé tin hiéu tham chiéu, chon ma tran tién ma hoa tir bang ma, trong
d6 bang ma bao gdm ma tran tién ma héa W va W=aSV, trong d6 ma tran V la ma
tran Nxv, N 1a sd céng tin hiéu tham chiéu, v <N, S 1a ma tran chon hang dugc st
dung dé chon mot hogic nhiéu vecto hang tir ma trdn V va o 13 hing s6;

giri CSI téi tram gbc, trong d6 CSI bao gdm chi bdo ma trén tién ma hoa
PMI va PMI la tuong Gng v&i ma trén tién ma hda duoc chon.

Dua vao khia canh thr nhét, theo cach thuc hién cta khia canh thir nhét,
bang ma con bao gdm ma tran tién ma hoéa P va P=pU, trong d6 ma trn U 14 ma
tran Nxu, u <N, B 1 hing s6, tri s6 B cho phép P va W thoa mén IPlr=IWlg va Il
1a chuén Frobenius cua ma tran.

Dua vao khia canh tht nhét va céch thuc hién néu trén, theo cach thuc hién
khac ctia khia canh thtr nhét, v khong bang u.

Dua vao khia canh th nhat va cac cach thuc hién néu trén, theo cach thuc
hién khac cta khia canh thir nhét, s6 céng tin hiéu tham chiéu 1a 4 va

ma tran tién ma héa W it nhat 1a mdt ma trén trong s6 cac ma tran sau:

0 0 0

1

0] 1 110 1

210 2 201 2
0 0

(e
- o O

va

hodc ma trdn tién ma hoéa W it nhat 1a mot ma trén trong sd cac ma tran sau:

1 0 1 0
11 0 11 1| O 1 1
21| 2] 0 2| e 21 0
jé 6
0] L™, 01 vy L , trong d6 6 €[0,27];

hodc ma tran tien ma hoéa W it nhat 1a mdt ma trén trong s cic ma tran sau:

1 0 1 0 1 0 1 0
yrpoafol xp-tpoafofo ool 1= 1fo
210 211 210 201 210 211 210 2|1

0 1 ~1 0 iloLol oy L
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Dua vao khia canh thir nhat va cac cach thuc hién néu trén, theo cach thuc
hién khac cua khia canh thir nhat, s6 cong tin hi¢u tham chiéu la 4 va

ma trin tién ma héa W it nhat 13 mot ma tran trong so cic ma tran sau:

-

11 [0 0 11
1 e —e 110 0 110 0
\/g 0 O \/g 1 l \/8— ej9 _ejﬁ
L0 0 | e e 0 0
(1 T [0 0] 0 0
J8| 0 N g/ 0 0
0 9 0 6
[ "] LO 0 ] 3 e’ —e , trong d6 6¢€[0,27];

hoac ma trin tién ma hoéa W it nhat [a mot ma tran trong s6 cac ma tran sau:

1 1 1 1 0 0 0 0
110 0 110 0 111 1 111 1
J8l1 -1 8l —j 80 0 8/0 0
0 0 0 0 1 -1 jo=j
11 1 1 0 0 0
111 =1 1{j —-j| 1]0 0 110 0
J8lo o J8lo o 8|1 1 gl1 1
_oo, oo’ S | J =il

hodc ma tran tién ma hoéa W it nhat la mdt ma trin trong s6 c4c ma tran sau:

1 0 1 0 1 0 I 0
1/e? 0] 1/0 0 110 1 110 1
200 1] 2|0 1| 2le? o 210 0
4 6
0 0j [0 7] 0 0] 3 L0 , trong d6 0 €0,27];
hodic ma tran tién ma héa W it nhét 1a mot ma tran trong s6 cac ma tran sau:
1 0 1 0 1 0 0 0 0 0 0 0
110 1 110 O 110 0 111 0 1{1 O 110 0O
210 0 210 1 20 0 210 1 210 0 2(1 0
0 0 0 0 0 1 0 0 0 1 Vi 0 1

Dua vao khia canh thir nhat va céac cach thuc hién néu trén, theo cach thuc
hién khac cta khia canh thir nhat, so0 cong tin hiéu tham chiéu 1a 4 va

ma tran tién ma héa W it nhat 1a mét ma trén trong s6 cac ma tran sau:
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1 1 0 1 1 0 1 1 0 1 1 0
1le? - 0 111 =? 0 110 o 1 110 0 o0
Jelo o 1] Jslo 0 o] Jsle® - 0| Jslef —* 0

0 0 0 0 0 1 0 0 0 0 0 1

2 2 b b

1 0 1 0 0 0 1 0 0 0
1po 0l 1o o of 4|1 1 o 1|1 1 0
\/g 0 0 —:/z 0 0 1 _6 e —e? ‘Z e? el

e’ —” 0 e? —e” 0 0 0 0 0 0 1

- ’ ’ 9 ’

0o 0 1 0 0 0 o 0 1 o 0
By 1 1 0 1 1 1 0 110 0 0 110 0 1
Jel o 0 0 6l 0 o 1| 1 1 o Bl o1 0

Le-’a e? 0 e e 0 e’ —e? 0 va e? -’ 0 ,

khi 6€[0,27];

hodc ma tran ti€n ma hoéa W it nhat [a mot ma tran trong sO cac ma trén sau:

0 07 10 0] (10 0] 10 0]
1
1 (1) 1808 L0907 ig?g
Bloo —| A V3 NG}
V2 0 o L 0 10 0 0 L
00 0| NG 00 0 72
) - T - T - s
0 o L] (0 0 0] 10 0] 10 0]
V2 10 0 1 00 0
10 o LO 0 100ﬁ 1 i
0 0 —
Blo 1 o */5001 Bloog of B V2
10 0 0 | i V2 01 0 01 0
) o T - )
0 o L] 0 0 0] r 1] 0 0 0]
1 | oo 00 7% oo
| =
—1 0| — 1 —lo o0 o — ND)
0 0 —
*5000 V3 2 3 0 0 ‘6100
\ 0 1
I 0] 01 o] o1 o)y L 0 |

Dua vao khia canh thir nhat va cac cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh thir nhat, s6 cong tin hiéu tham chi€u la 4 va ma trén tién

ma hoa W it nhat 1a mgt ma tran trong s6 cadc ma tran sau:

1 0 1 0 1 0 1 0
111 o 111 0 111 0 111 o
P50 1l P 2lo 1| P2lo 1) P2lo

0 1 0 -1 0 0 —j

-12-



N | —

N | =

N | =

1 0 1 0
‘10[;1‘10
0 1 2100 1
LOl -1
1 0 1 0
j 0 117 0O
0 1 '8201
L01, 0—1,
1 0 1 0
- 0 1l-j 0
0 1 '8201
0 1 -1

1 0 1 0
11-1 0 11-1 0
P3lo 1l Palo
0 0 —j
1 0 1 0
117 O 1lj O
ﬂzolﬂzol
0 J 0 —j
1 0 1 0
1|l-j © 11-; 0
'8201 ﬁ201
0 JI va 0 -/l

Dua vao khia canh tht nhat va cac cach thuc hién néu trén, theo cach thuc

hién khéc cua khia canh thir nhat, s0 cong tin hi€u tham chi€u l1a 4 va ma trin tién

ma héa W it nhat 1a mot ma trén trong so cac ma tran sau:

1

e

1

,3"\7—6‘

1 1 0 1
1 -1 0 1]-1
001'B'ﬁ0
0 0 -1 0
b
0 0 1 0 0
0 0 -1 ’B'_I_OO
1 1 0 Jel 1 1
1 -1 0 11
2

O O = =

1
1
0
0

0 1 10 1 10
0 1|-j j O 1=/ j O
1 J6| 0 0 1 J6| 0 0 1
1 0 0 j 0 0 j
9 b b
0 0 1 0 0 1
1{0 0 100y
ﬂ6110 'B\/EIIO
, =/ J 0] ya =Jj J 0]

Duya vao khia canh thtr nhat va cac cach thuc hién néu trén, theo cach thuc

hién khac cua khia canh thir nhat, so cong tin hiéu tham chiéu la 4 va ma tran tién

ma hoa W it nhat [a m§t ma tran trong so cac ma trén sau:

1 1.0 0

1 -1 0 0 1

0 0 1 -1 ’BJ§
0 0 1 -1

1 1 0 0]

Jj -7 0 0 ,
0 0 1 h
0 0 1 -1] oy

1 0 0 1 1 0 0
—j 0 0 11 -1 0 o0
0 1 1 ﬁ'50011
0 1 —j] 0 0 j —j
000
100
010
00 1)

Dua vao khia canh thir nhat va cac cach thuc hién néu trén, theo cach thuc
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hién khac cta khia canh thir nhét, sb cong tin hiéu tham chiéu 14 4 va ma tran V
va/hodc ma trdn U 1a ma trdn tién ma héa trong bang ma tuong tng véi bbn cong
anten cta hé théng duong xudng phat trién dai han (Long Term Evolution) LTE
R8.

Dua vao khia canh thr nhét va cdc cach thuc hién néu trén, theo cach thuc
hién khéc cia khia canh th& nhét, s6 céng tin hiéu tham chiéu 12 4 va ma tran V 1a
ma trin tién md hoa trong bang ma tuong img véi tAm cong anten cia hé thong
dudng xubng LTE R10.

Co thé duoc dé xuét theo khia canh thir hai, phuong phép bao cdo CSI ma
bao gdm cac bude:

gt tin hiéu tham chiéu t6i thiét bi nguoi dung UE;

thu CSI ma duoc gui boi UE, trong d6 CSI bao gdm chi bédo ma tran tién
ma hoa PMI, PMI tuong img v6i ma tran tién mé hoda, ma trin tién ma héa duoc
chon bdi UE tir bang ma dua vao tin hiéu tham chiéu, bang mé bao gdm ma tran
tién ma hda W va W=aSV, trong d6 ma trdn V 1a ma trdn Nxv, N la s6 céng tin
hiéu tham chiéu, v <N, S 12 ma trAn chon hang duoc st dung d& chon mot hodc
nhiéu vecto hang tlr ma trin V va o 13 hing sb.

Duya vao khia canh thir hai, theo cach thuc hién cta khia canh thi hai, bang
ma con bao gém ma trin tién ma hoa P va P=BU, trong d6 ma tran U la ma tran
Nxu, u <N, B 1a hiang sb, tri s6 p cho phép P va W théa méan IPlr=IWlg va llg1a
chuan Frobenius ctia ma tran.

Duya vao khia canh thir hai va cach thyc hién néu trén, theo cach thuc hién
khac ctia khia canh thit hai, v khong bang u.

Dua vao khia canh thir hai va cac cach thuc hién néu trén, theo céch thuc
hién khéc cua khia canh tha hai, s6 céng tin hiéu tham chiéu 13 4 va ma tran V
va/hodc ma tran U 1a ma trn tién ma hoa trong bang ma tuong g vaéi bdn céng
anten cua hé thong duong xubng phat trién dai han (Long Term Evolution) LTE
R8.

Dua vao khia canh thir hai va cac cach thuc hién néu trén, theo cach thuc

hién khéc cia khia canh thir hai, s6 cong tin hiéu tham chiéu la 4 va ma trdn V 1a
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ma tran tién ma hoa trong bang ma twong Ung v4i tim cong anten clia hé théng
duong xubng LTE R10.

C6 thé dugc dé xuét theo khia canh thir ba, phuong phip bao cdo CSI ma
bao gdm cac budc:

thu thong tin cu hinh cta xi ly CSI dugc gii boi tram gbce, trong d6 thong
tin cdu hinh ctia xr Iy CSI bao gdm it nhat mot xir Iy CSI va mdi xir Iy CSI duoc
két hop v6i mét tai nguyén tin hiéu tham chiéu va mot hodc nhiéu tai nguyén do
nhiéu.

chon ma trén tién ma hoa tir bang mé trén co s& tai nguyén tin hiéu tham
chiéu va tai nguyén do nhidu dugc két hop véi mdi xir Iy CSI, trong d6 bang ma
bao gém ma trin tién ma héa W va W=aSV, trong d6 ma tran V la ma tran Nxv, N
1a sb céng tin hiéu tham chiéu, v <N, S 14 ma trin chon hang duoc st dung dé
chon mot hodc nhiéu vecto hang tr ma tran V va a. 1a h'fmg sb;

giri CSI tuong tmg véi mdi xir Iy CSI t6i tram gbe, trong d6 CSI bao gdm
chi bio ma tran tién méa hoa PMI va PMI la turong Ung v4i ma trin tién ma hoa
duoc chon.

Dua vao khia canh thtr ba, theo cach thuc hién cia khia canh thi hai, bang
méi con bao gdm ma trdn tién ma hoa P va P=BU, trong d6 ma tran U la ma tran
Nxu, u <N, B 1 hing sb, tri s6 p cho phép P va W thoa man IPlr=IWlr va llpla
chuén Frobenius cuia ma trn.

Dya vao khia canh thit ba va cac cach thuc hién néu trén, theo cach thuc
hién khéc ctia khia canh tht ba, xtt ly CSI th nhit trong s6 it nhat mot xir Iy CSI
tuong Ung voi bang ma thi nhat, xtr Iy CSI thit hai trong sb it nhit mot xur ly CSI
tuong tmg v&i bang ma thir hai, ma tran tién ma hoa trong bang ma tht nhat 1a ma
tran tién ma hoéa W va ma tran tién ma hoa trong bang m4 thi hai la ma trén tién
ma hoa P.

Dua vao khia canh thtr ba va cac cach thuc hién néu trén, theo céich thuc
hién khéac ctia khia canh thir ba, s6 cong tin hiéu tham chiéu duoc két hop voi xu
ly CSI thtr nhét 13 4 va ma tran tién ma hoa W trong bang ma th& nhét it nhat 13

mot ma tran trong sO cadc ma tran sau:
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1 0 1 0 1 0 1 0
111 110 111 110 lj lo l’j lo
2ol 211l 210 21| 20l 2[1| 2l0 20 1

0 1 0 -1 of L 0] vy L7

S6 cbng tin hiéu tham chiéu duoc két hop véi xir Iy CSI thir hai 13 4 va ma

tran tién ma hoa P trong bang ma th{ hai it nhat 1a mot ma trdn trong so cic ma

tran sau:

1 0 1 0 1 0 1 0
11 0 111 0 111 0 111 0
P5lo 1l P30 1| P2lo 1| P3lo o

10 1 0 -1 0 j 0 —j

1 0 1 0 1 0 1 0
1/-1 0 1/-1 0 1l-1 0 1l-1 0
F3lo 1] P2 il P30 1| Palo
10 1 -1 0 J 0 —j
1 0 1 0 1 0 1 0
1{j O 1{j O 11j O 117 O
ﬂ201ﬂ201 '8201 '8201

0 1 0 -1 0 j 0 —j

1 0 1 0 1 0 1 0
1{-j 0O 1{-j 0 1/-7 0 1=/ 0
ﬁ201ﬁ201 ﬁ201 ﬂ201
L0 1] 0 1] 71 va 0 —J

C6 thé dugc dé xudt theo khia canh tht tu, phuong phép bao cédo CSI ma
bao gdm céc budc:

glri théng tin cau hinh ctia xir Iy CSI t6i thiét bi ngudi ding UE, trong d6
thong tin cau hinh ctia xt Iy CSI bao gdm it nhat mot xur Iy CSI va mdi xtr ly CSI
duoc két hop véi mét tai nguyén tin hiéu tham chiéu va mot hodc nhidu tai
nguyén do nhiéu;

thu CSI ma dugc gii béi UE va tuong tng véi mdi xir Iy CSI, trong d6 CSI
bao g@)m chi b4do ma trin tién ma héa PMI, PMI tuong tng v4&i ma trén tién mé
héa, ma tran tién mi héa duge chon bsi UE tur bang méa dya vao tin hiéu tham

chiéu va tai nguyén do nhiéu dugc két hop véi mdi xir Iy CSI, bang ma bao gdm
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ma trdn tién ma héa W va W=aSV, trong d6 ma tradn V 1a ma trdn Nxv, N 1a s6
cé)ng tin hiéu tham chiéu, v <N, S 13 ma tran chon hang dugc st dung dé chon
mdt hodc nhiéu vecto hang tir ma tran V va a la héng s6.

Dua vao khia canh th tu va cach thuc hién néu trén, theo cach thuc hién
khéc cta khia canh thir tu, bang ma con bao gdbm ma tran tién mé héa P va P=pU,
trong d6 ma tran U 12 ma trdn Nxu, u <N, B 13 hing sd, tri s6 p cho phép P va W
thoa man IPIr =Wl va llr 14 chuan Frobenius cia ma tran.

Dua vao khia canh thir tu va cac cach thuc hién néu trén, theo cach thuc
hién khéc ctia khia canh thi tu, xir Iy CSI thtr nhét trong s it nhat mét xu Iy CSI
twong ng v6i bang ma thi nhét, xtr Iy CSI thtt hai trong sb it nht mot xi 1y CSI
tuong tmg véi bang ma thir hai, ma tran tién ma héa trong bang ma tht nhit 14 ma
tran tién ma héa W va ma trén tién ma hoa trong bang ma th& hai 1a ma tran tién
ma hoa P.

Duya vao khia canh thtr tu va cac cach thuc hién néu trén, theo cach thuc
hién khac cua khia canh thi tu, sb céng tin hiéu tham chiéu duoc két hop véi xur
Iy CSI thtr nhét 13 4 va ma trén tién ma hoéa W trong bang mi tht nhét it nhat 12

mot ma trén trong s cac ma trén sau:

1 0 1 0 1 0 1 0
o =t ao ) 1ol 1-7 1] 0
210 211 210 211 210 211 21 0 211

0 1 -] [0 j 0] vy L7l

S6 cong tin hiéu tham chiéu duoc két hop v6i xir Iy CSI thit hai 14 4 va ma
tran tién ma hoa P trong bang ma th hai it nhat 14 mot ma tran trong sd cac ma

tran sau:

N | —

N | —
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10 1 0 1 0 1 0

11/ O 117 0 1{j O 11j O
’8201_'8201'8201ﬂ201

0 1 0 -1 0 j 0 —j

1 0 1 0 1 1 0
1/-7 0 1|-7 O 1|-7 O 1=/ O
ﬂi 1ﬁ2 1 ﬁz 1 ﬁzo
_01’ 0—1’ 0 Jl vy 0 -j]

C6 thé dugce dé xuit theo khia canh thir nim, thiét b nguoi dung ma bao

bd thu, duge tao cdu hinh dé thu tin hiéu tham chiéu duoc gui boi tram géc;

bd luu trit, duoc tao ciu hinh dé luu triv bang ma;

bd chon, duoc tao cAu hinh d& chon ma tran tién ma hoa tir bang ma dugc
Iuru trit trong bo Iwu trit dwa vao tin hiéu tham chiéu, trong d6 bang ma bao gém
ma tran tién m3 héa W va W=aSV, trong d6 ma tran V 1a ma trdn Nxv, N 1a sb
cong tin hiéu tham chiéu, v < N, S 14 ma tran chon hang duoc str dung dé chon
mét hodc nhiéu vecto hang tir ma tran V va o 13 héng s; |

bd gui, dugc tao cu hinh dé gui CSI tdi tram géc, trong dé CSI bao gf“)m
chi bao ma tran tién ma héa PMI va PMI 1 tuong Ung véi ma tran tién mé hoa
duoc chon.

Dua vao khia canh thr nam, theo cach thuc hién cia khia canh th(r ndm,
bang ma duogc luu trit trong bo luu trit con bao gdm ma tran tién ma hoa P va
P=PBU, trong d6 ma trin U 1a ma trin Nxu, u <N, B 1& hang s, tri s6 B cho phép P
va W théa méan IPlr =IWIg va llr 1a chudn Frobenius ciia ma tran.

Dua vao khia canh tht ndm va céc cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh thir nam, v khéng bang u.

Duya vao khia canh thr nam va cac cach thuc hién néu trén, theo cach thuc
hién khac cta khia canh tht nam, sd céng tin hiéu tham chiéu 13 4 va ma trén V
va/hodc ma tran U 1a ma tran tién md héa trong bang ma twong tng véi bon cong
anten cta hé théng duong xubng phat trién dai han (Long Term Evolution) LTE

R8.
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Dua vao khia canh thir ndm va cac cach thyc hién néu trén, theo cach thuc
hién khéc cta khia canh th(r ndm, sb céng tin hiéu tham chiéu 13 4 va ma trdn V la
ma tran tién méi hoa trong bang ma tuong tmg véi tAm cbng anten cta hé théng
duong xubng LTE R10.

C6 thé dugce dé xuét theo khia canh thir sau, tram géc ma bao gém:

bd g, dugce tao ciu hinh dé gui tin hiéu tham chiéu téi thiét bi nguoi dung
UE;

b6 thu, duge tao cdu hinh dé thu CSI ma duoc gui bdi UE, trong d6 CSI
bao gbém chi bdo ma tran tién mad héa PMI, PMI tuong tng véi ma trdn tién ma
héa, ma tran tién mé hoéa duoc chon béi UE tir bang mi bang ma bao gdm ma tran
tién ma héa W va W=aSV dua vio tin hiéu tham chiéu, trong d6 ma tran V la ma
tran Nxv, N 1 s6 céng tin hiéu tham chiéu, v <N, S 1a ma trin chon hang dugc st
dung dé chon mdt hodc nhiéu vecto hang tr ma tran V va a la hﬁng s6.

Duya vao khia canh thir sdu, theo cach thuc hién cua khia canh thir squ, bang
ma con bao gdm ma tran tién md hoéa P va P=BU, trong d6 ma trdn U la ma tran
Nxu, u <N, B 12 hing sb, tri s5 B cho phép P va W thoa mén IPlp=IWlg va Iy 1a
chuén Frobenius cia ma tran.

Dua vao khia canh thir sau va cach thuc hién néu trén, theo cach thuc hién
khac cta khia canh th sau, v khéng bang u.

Dua vao khia canh thtr sdu va céac cach thuc hién néu trén, theo cach thuc
hién khéc ctia khia canh thi sau, sb céng tin hiéu tham chiéu la 4.

Duva vao khia canh thir sau va cac cach thuc hién néu trén, theo cach thyc
hién khic ctia khia canh thir siu, s6 cbng tin hiéu tham chiéu la 4 va ma trén V
va/hodc ma tran U 1a ma tran tién ma héa trong bang ma twong tng véi bén cong
anten clia hé théng duong xubng phat trién dai han (Long Term Evolution) LTE
RS.

Dua vao khia canh thir sau va cac cach thuc hién néu trén, theo cach thuc
hién khéc ctia khia canh thr sau, s6 cong tin hiéu tham chiéu 13 4 va ma tran V la
ma trin tién ma héa trong bang mé twong tmg v6i tdm cdng anten cia hé théng

duong xudng LTE R10.
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C6 thé duoc d& xuét theo khia canh thir bay, thiét bi nguoi ding bao gom:

bo thu, duoc tao cAu hinh dé thu thong tin cAu hinh cia xt Iy CSI duoc giri
béi tram gde, trong d6 théng tin céu hinh cia xir Iy CSI bao gbm it nhat méot xir 1}"/
CSI va mdi xt Iy CSI duge két hop véi mot tai nguyén tin hi¢u tham chiéu va mot
hodc nhiéu tai nguyén do nhiéu;

bd luu trit, duge tao ciu hinh dé luu trix bang ma3;

bd chon, duge tao ciu hinh dé chon, trén co sé tai nguyén tin hi€u tham
chiéu va tai nguyén do nhidu duoc két hop véi mdi xtr Iy CSI, ma tran tién mé hoa
tlr bang ma duoc luu trit trong bd luu trit, trong d6 bang ma bao gdm ma tran tién
ma hoa W va W=aSV, trong d6 ma trén V 1a ma tran Nxv, N la $6 céng tin hiéu
tham chiéu, v<N, S 1a ma tran chon hang duoc st dung dé chon mot hoac nhiéu
vecto hang tir ma tran V va a 13 hing sd;

bo guri, duoc tao cau hinh dé giri CSI tuong ing v6i mdi xur ly CSI téi tram
gbc, trong d6 CSI bao gdm chi bdo ma trén tién ma hoéa PMI va PMI la tuong Uing
v6i ma trén tién ma hoa dugc chon.

Duya vao khia canh thir bay, theo cach thuc hién cta khia canh tht bay, bang
mi duge luu trit trong bd luu trit con bao gdm ma tran tién ma héa P va P=BU,
trong do ma tran U la ma tran Nxu, u <N, B la héng s, tri sd B cho phép P va W
théa mén IPlr =IWIE va llr 1a chuan Frobenius ctia ma tran.

Dua vao khia canh thtr bay va cach thuc hién néu trén, theo cach thuc hién
khic cta khia canh tht bay, xir Iy CSI thtr nhat trong s it nhat mot xt Iy CSI
tuong Umg véi bang ma thir nhat duge luu trit trong bd luu trit, xt ly CSI thtr hai
trong sb it nhat moét xu Iy CSI twong tmg véi bang ma tha hai duoc luu trit trong
b6 luu trt, ma tran tién m3 hoa trong bang m4 thir nhat 13 ma tran tién ma hoa W
va ma tran tién ma hoa trong bang m3 thir hai 12 ma tran tién ma héa P.

Dua vao khia canh thtr bay va cac cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh thir bay, s6 cbng tin hiéu tham chiéu duoc két hop véi xi
ly CSI thir nhit 12 4 va ma tran tién ma héa W trong bang ma tht nht duge luu

trt trong b luu trit it nhat 1a mot ma trén trong s cac ma tran sau:
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| 0 1 0 1 0 1 0
f|1) 1o -1 1fo| 1]j| 10| 1|-J 1] 0
200 2111 20| 2/1] 2|o| 2[1| 2|0 2| 1

O’ l’ 0? —13 O’ j? Vé‘ _j'

S6 cbng tin hidu tham chiéu duoc két hgp véi xir Iy CSI thit hai 13 4 va ma
trin tién ma hoa P trong bang ma tht hai duoc luu trir trong bd luu trit it nhat 13

mot ma tran trong sO cac ma tran sau:

1 0 1 0 10 1 0
111 0 11 o 111 0 11 0
P5lo 1l P20 1] P3lo 1l P3lo o
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0 1 0
11-1 0 11-1 0 1l-1 0 11-1 0
P00 1] 720 1| P2lo 1] P2l o
0 1 -1 0 J —j
1 0 1 0 1 0 1 0
117 O 17 O 1/j O 1/ O
ﬁ201'8201 ﬂ201 '3201
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0 1 0
1|l-7 0 1l-7 0 11—/ 0 11-j 0
ﬂ201ﬂ20 ﬁ201 ﬂzol
0 1] 0 -1 71 va 0 —J

C6 thé dugc dé xuét theo khia canh thtt tim, tram gbc ma bao gdm:

bo guri, dugce tao cu hinh dé giri thong tin cdu hinh cua xu Iy CSI t6i thiét
bi ngudi dung UE, trong d6 thong tin cau hinh cia xir Iy CSI bao gdm it nhat mot
xtr Iy CSI va mdi xir Iy CSI duoc két hop véi mot tai nguyén tin hiéu tham chiéu
va mot hodc nhiéu tai nguyén do nhidu;

bd thu, duoc tao cAu hinh dé thu CSI ma dugc gt boi UE va tuong ing véi
mdi xtr ly CSI, trong d6 CSI bao gdm chi bdo ma tran tién ma héa PMI, PMI
tuong Grng voi ma tran tién ma héa, ma tran tién ma hoa duoc chon béi UE tur
bang ma dua vao tin hidu tham chiéu va tai nguyén do nhifu dugc két hop véi

mdi xtr Iy CSI, bang mé bao gdm ma tran tién ma héa W va W=aSV, trong dé ma
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trdn V 1a ma trdn Nxv, N 1a so cong tin hiéu tham chi€u, v <N, S 1a ma trén chon

hang duoc str dung dé chon mot hodc nhiéu vecto hang tr ma tran V va a la héng

O>~

S

Dua vao khia canh thir tdm, theo cach thuc hién cua khia canh th tam,
bang ma con bao gébm ma tran tién ma héa P va P=BU, trong d6 ma tran U la ma
tran Nxu, u <N, B 13 hang sd, tri s6 B cho phép P va W thoa méan [Pl =IWlg va Il
14 chuan Frobenius ciia ma tran.

Dua vao khia canh thir tdm va cach thuc hién néu trén, theo cach thuc hién
khac ctia khia canh thir tim, x@ Iy CSI thir nhit trong sb it nhat mét xu Iy CSI
tuong Ung véi bang ma thir nhat, xir Iy CSI thir hai trong s it nhat mot xtr Iy CSI
turong tmg véi bang ma thir hai, ma tran tién mé hoa trong bang ma tht nhét 13 ma
tran tién md héa W va ma trin tién ma hoa trong bang ma thir hai 13 ma trén tién
ma hoa P.

Dua vao khia canh thtr tdm va cac cach thuc hién néu trén, theo céach thuc
hién khac ctia khia canh tht tam, sd cong tin hiéu tham chiéu duogc két hop véi xtr
ly CSI thtr nhat 14 4 va ma tran tién ma hoa W trong bang ma tht nhat it nhat 1a
mot ma tran trong sb c4c ma tran sau:

1 0 1 0 0
ny nop 1 10 10
2|0 211 21 0 201 2] 1
o), L il Lol g L=,
S6 cong tin hiéu tham chiéu duoc két hop véi xtr Iy CSI thtr hai 1a 4 va ma

tran tién ma hoa P trong bang ma thw hai it nhat 1a mgt ma tran trong s6 cic ma

tran sau:
1 0 1 0 1 0 1 0
11 0 111 o 11 o 111 o
P50 1l P30 1] P2lo 1] P3lo o
0 1 0 -1 0 j 0 —j
10 1 0 1 0 1 0
11=1 0 11-1 0 1l=1 0 1l-1 o0
P30 1] P3lo 1| P3lo 1l P2lo o
0 1 -1 0 0 —j




1 0 1 0 1 0 1 0
11/ 0 11/ 0 11j O 11j ©
310 1l P3lo o P5lo 1] P3lo
0 1 0 -1 0 0 —j
1 0 1 1 0 1 0
1l-j o 1l-j 0 1-j 0 1l-j 0
ﬁ501ﬂ20 '3201 ﬂzo
0 1 0 -1 A i

C6 thé dugc dé xuét theo khia canh thir chin, phuong phép béo cdo CSI ma
bao gdm céac budc:

thu tin hiéu tham chiéu duoc gui bdi tram géc;

chon ma trn tién ma hoa W tir bang ma dua vao tin hiéu tham chiéu;

gri CSI téi tram gbc, trong d6 CSI bao gém chi bao ma tran tién ma hoa
PMI va PMI 1a tuong tng véi ma tran tién ma héa duge chon W.

Dua vao khia canh tht chin, theo cach thuc hién ctia khia canh thir chin,
bang mi bao gém bang mi hang 1 va budc chon ma tran tién ma hoa W tir bang
mi bao gém budc chon ma trdn tién ma hoa W tir bang ma hang 1 dua vao tin
hiéu tham chiéu.

Dua vao khia canh tht chin va céch thuc hién néu trén, theo cach thuc hién
khac ctia khia canh thir chin, s cdng tin hiéu tham chiéu 1a 4 va ma tran tién ma

hoéa W=W;W,, trong d6:

S O O =

W1=

0

1
0
0

0

0
1
0

0

—_— O O

9

W> 12 ma tran trong tap hop thit nim, trong d6 tap hop thir nim bao gdm it

m
/‘27rﬂ

v 0 1
a‘{o } { M} v"’{ }
A A A \ ’ TN = v -
nhat mot trong so 2 va LY 1 trong d6 e ] m=0L-N-1 N

la s6 nguyén duong,

s6 ty 18.

0>1 13 ma tran khong gom hai hang va mot cot va % 1a hé

Dua vao khia canh thir chin va céac cach thuc hién néu trén, theo cich thuc
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hién khac cua khia canh thir chin, ) céng tin hiéu tham chiéu 14 4 va ma trn tién
ma héa W=W3W,, trong do:
W3 1a ma trén trong tdp hop thu hai, trong d6 tap hop thr hai bao gbm it

1 1 1 1 1 1 0 O 0O 0 0 0
4 A £+ |1 j -1 —=j -1 -5 0 0 0 0 00 .
hat mot trong sO , , va
nhat ot Hons 0 0 0 O 0O 0 1 1 1 1 1 1
00 0 0 0 0 -1 —j 1 —j 1
0 01 1
00 1 j \ A A , o .
L1 0 0 ; W4la ma tran trong tdp hop thur ba, trong dé tap hop thr ba bao
1 j 00
1 0 0 0
A s A, A X 0 1 0 . 0 , e
gom it nhat mot trong s6 «, ol @l @l | V& |, , trong d6 «, 1a h¢ so
0 0 0 1

ty 1€.
Duya vao khia canh tht chin va cac cach thuc hién néu trén, theo cach thuc
hién khac cua khia canh thtr chin, s6 cong tin hiéu tham chiéu la 4 va ma trin tién

ma héa W=WsWg, trong do:

Wsz[bpm v Dlmean By n1ymod N}, trong d6 p 1a s6 nguyén khéng am, n
S S
, j27r% O
va N la céc s6 nguyén duong va b, =|¢ hodac b,=| | |;
0 eﬂ”%

khi n=2, Wela ma trén trong tap hgp tht tu, trong do6 tap hop thi tu bao
A ’ A N A 1 \ 0 \
gom it nhat mdt trong s6 «, 0 va a, ik va

khi n=4, Ws1a ma tran trong tip hop thi ndm, tdp hop thir nim bao gbm it

0 1 0 0 0
XA X 0 1 \ , \ 1A K
nhat mot trong s0 «, ol %ol @l ol ®| (] V2 %, , trong d6 «, la hé sd
1 0 0 0 1

ty 18

-24-



23438

Dua vao khia canh thr chin va cac cach thyc hién néu trén, theo cach thuc
hién khéc cua khia canh thi chin, s cong tin hiéu tham chi€u la 4 va ma trén tién
ma hoa W=W,;Ws, trong do:

X

. p la sd
0 p

b b

pmod N

0 .
WF{ ;(”} , trong do X=[b

(p+n—l)m0dN:]

(p+1)mod N
2xn

1
nguyén khong am, n va N 1a cac s0 nguyén duong, b, ={ mﬂ} va 0,, la ma
e N

tran khong gom hai hang va n cdt;

Yl 7 N\ \ r ~ ~ - r ~
Ws=¢, v | trong d6 Y, va Y, la cac ma tran chon cOt hoac cac ma tran
2

khong va «, lahésbty 18,
khi n=2, (Y,,Y,) la nhém ma trén trong tap hgp thir sau, trong dé tap hop

thir sdu bao gdm it nhat mdt nhém ma trén trong s6 cac nhdm ma trén sau day:

el le]) GHeD) GHa))  GIED

khi n=4, (Y,,Y,) la nhéom ma trén trong tap hop thir bay, trong dé tip hop

thi bay bao gém it nhat mdt nhom ma tran trong sd cac nhém ma tran sau day:

1] 0] 0] 0] 0] (0] olfo
0]1]0 110 00 00
0’0 0’0 11’10 0|0
0] | 1, 0] _o_’ 10][0] 1110
0] [1] (0] [0] (0] 0] 0][0
010 0 00 0]1]0
0l’|0 0/ 11 01’0
0[]0 010 0 ol
AL AT LR AT LT va

Dua vao khia canh thir chin va cac cach thuc hién néu trén, theo cach thuc
hién khac cua khia canh th(r chin, s6 cong tin hiéu tham chiéu la 4 va ma trén tién
ma héa W=WyW, trong do:

X

Wgz{
02><2

0 , 1 0] \ A A A :
;7}, trong d6 Xz{o J va 0,, la ma trdn khong gom hai
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hang va hai cot;

Y 14 \ \ 7 A A ~ 14 A
Wio=e; {Yl} , trong do Yi va Y2 13 cac ma tran chon cOt hodc cac ma tran
2

khong va (Y,,Y,) la nhom ma trdn trong tap hop thir tdm, trong do tap hop thu

tam bao gdm it nht mot nhém ma tran trong sb cic nhdm ma tran sau day:
1770 0] [0 011 0]70 1 o, 0] [,
D, D), (sHal) (HED), Aels] #(HS)

ﬁ(m OD va s G?HOD trong 6 g, =¢, M la s6 nguyén duong, n la
®, Q)n

7~ N\

9

s6 nguyén khoéng 4m nho hon M va a; va f, lacaché sb ty lé.

Dua vao khia canh thir chin va cac cach thuc hién néu trén, theo cach thuc
hién khac cua khia canh thir chin, bang ma bao gdm bang mi hang 2 va budc
chon ma tran tién ma hoa W tur bang ma bao gém budc chon ma tran tién ma hoa
W tlr bang m4 hang 2 dya vao tin hiéu tham chiéu.

Dua vao khia canh thtr chin va céc cach thyc hién néu trén, theo cach thuc
hién khéc ctia khia canh thi chin, s cdng tin hiéu tham chiéu 13 4 va ma tran tién
ma héa W=W;; W, trong do:

0 0 0

S O =

1 0
01
wy=0 00 "

_ O O

W12 12 ma tran trong tap hop thir chin, trong d6 tap hop thir chin bao gom it

A A A vm 02><1 Vm vm+ﬁ \ Ole Ole J4
nhat mot trong sO ¢, 0 , O 2 va o, , trong do
N

Vv m
2x1
8 " 0, 0,

m+—
2

1

1 \ s LA Ao 1A
vo=l o wmls vV w= wy | va o, lahésotyle,
_IZHW m+— jor 2
e T

\ s vlﬂ OX N\
Vakh1W12=a{0 2‘}, m=0,1,-,N-1, Va
Y

m
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Vm v Ole Ole

. m+ﬂ - N \
khi Wi=a, 2 | hoaic Wo=e| , e m:O,l,---,E—l va 0,
02><1 02><1 !

m+—
2

12 ma tran khong gdm hai hang va mot cot.

Dua vao khia canh th® chin va cac cach thuc hién néu trén, theo cach thuc
hién khac cuia khia canh thi chin, sb céng tin hiéu tham chiéu 1a 4 va ma trn tién
ma hoa W=W3W 4, trong do:

W3 14 ma tran trong tdp hop thtr mudi, trong d6 tap hop thir mudi bao gdbm

1 1 1 1] 1 1 0 0 0 0 0 0
A ) 1 -1 —j -1 = 0 0 0 0 0 0
it nhat mot trong s6 A- J / , A- / , A
00 0 0 0 0 1 1 1 1 11
00 0 O] 0 0 -1 —j -1 —j 1 j
0 0 1 1 1 0 0
. 001 , 0o 0 O , . .
va A- , trong d6 A= " , =e/t | =e/> va
1100 & 0 0 1 Pn=¢ Pn=¢
1 700 0 0 0 g

6,,0, €[0,2r];

Wi4la ma tran trong tap hop thr mudi mot, trong d6 tdp hop thir mudi mot

1 0 0 0

A s A A A 0 \ O \ \ A R o2 1A

bao gom it nhat mot trong s0 «, 0 1| V2@l o 2@ la hé so ty Ié.
0 0 0 1

Dua vao khia canh thir chin va cac cach thuc hién néu trén, theo c4ch thuc
hién khéc cia khia canh thir chin, s6 cOng tin hiéu tham chiéu 1a 4 va ma trin tién
ma hoa W=W5W s, trong do:

X

W15=[
02><2

0, , 11 10 ,
, trong d6 X=A- , A= , ¢,=¢7, 0€[0,2r]
X 1 -1 0 o,

va 0,, la ma tran khong gom hai hang va hai cot;

Y1 02><1

W16=a' ]:
’ Ole Yz

}, trong d6 (Y,.Y,) 1a nhom ma trén trong tdp hop thu

mudi hai, trong d6 tp hop thir mudi hai bao gém it nhat mét nhém ma trén trong

scmminmas: (3. (S (1) (30
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Y, Y,

hoac W16=a8[ }, trong d6 (Y,,Y,) 1a nhom ma trén trong tp hop

2x1 2x1

thr mudi ba, trong dé tdp hop tht muodi ba bao gém it nhdt mot nhém ma tran

£ , " . 011 . 1110
trong s6 cac nhém ma trén sau déy: [[J[OD va ﬂ 0],LD,

0 0 , \ . A A
hoac W= a{;“ ;“il, trong d6 (Y,,Y,) la nhom ma trén trong tap hop
1 2

thir mudi bdn, trong d6 tap hop thir mudi bén bao gdm it nhit mot nhém ma tran

o . A A 01 < [[1]1]0 S 1A K o 1A
trong sO cac nhom ma tran sau day: (L}[OD va ({O}LD, o, lahésotyléva

0,, lama tran khong gdm hai hang va mot cot.

Dua vao khia canh thir chin va cac cach thuc hién néu trén, theo cach thuc
hién khéc ctia khia canh thir chin, s6 cdng tin hiéu tham chiéu 12 4 va ma tran tién
ma héa W=W, W3, trong do

X 0 , b1 1 1 0 _

W17=[ ;24}, trong do XzA{ _ 3|, A= , 9, =¢”,

02X4 1 e/% i J—
0€[0,2z] va 0,, lama trdn khong gém hai hang va bdn cot;

Y, 0 . \ \ A A . .
Wig= a{ ! 4“} trong d6 Y, va Y, 1a ma trdn trong tdp hop thtr muoi

4x1 2

lam, trong d6 tap hop thir mudi lam bao gdm it nhit mét trong sd

S O O ==
o O = O
S = O O

va

— O O O

Y, Y,

hodc, W18=a9[ }, trong d6 (Y,,Y,) la nhom ma tran trong tap hop

04><l 4x1

thtt mudi sau, trong d6 tap hop thtr mudi sdu bao gdm it nhit mét nhém ma tran
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trong sO cac nhdm ma tran sau day:

S O O =
S = O O
o o = O
— O O O

~ 0 0 \ . A A
hoic, W13=a9[ ;fl ‘4{"1}, trong d6 (Y,,Y,) la nhom ma trén trong tap hop
1 2

thir mudi bay, trong d6 tp hop thir mudi bay bao gdm it nhat mét nhdm ma trin

0

o

trong sO cac nhom ma tran sau day: va , o, lahésotyléva

>

0
0
0
1

oS o o =

0
11
0

o O =

0,, la ma trin khong gdm bdn hang va mét cot.

Dua vao khia canh thit chin va cac cach thuc hién néu trén, theo cach thuc
hién khéc cua khia canh tht chin, s6 cdng tin hiéu tham chiéu 13 4 va ma tran tién
ma hoa W=W oW, trong do

ng{ X OM} trong do X=A'F O}, A{l 0 } @, =e”, 0e[0,27]

0,, X 0 1 0 o,
va 0,, la ma tran khong gdm hai hang va hai cot;

Yl 02x1

Worsa
20 0 |:02><1 Y2

}, trong d6 Y, va Y, la ma trén trong tdp hop thir muoi

, R . N A e Al A » (L .10
tam, trong do tap hop thtr muoi tdm bao gdm it nhat mot trong so {0} va [J ,

Y, Y,

hodc Woo= a,o[ }, trong d6 (Y,,Y,) 1a nhom ma tran trong tip hop

O2><1 2x1

th mudi chin, trong d6 tap hop thir muoi chin bao gém it nhat mét nhém ma tran

£ . A R 1110 . ({01
trong sO cdc nhom ma trén sau day: ([J[lD va {[J{OD,

02><l O2><l

hodc Wy=¢,
c 20 10{Y1 Y2

}, trong do (Y,,Y,) 1a nhom ma trén trong tip hop

thtr hai muoi, trong d6 tap hop thir hai muoi bao gdm it nhit mét nhém ma tran

I , n n 1110 . ofl1
trong sO cac nhom ma trén sau day: [[JLD va ql}[OD’
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y Y. Y. Y, Y, , A
hodc Wy bang ,b’{ ! ’ } hodc /32[ ! : }, trong d6 ¢ =e”,
(0 Yl —(0 Y2 qme2 _¢)mY2

m m

0c[0,27] va Y, va Y, 13 ma trin trong tap hop thtr hai muoi médt, trong d6 tap
) . . A A s A A A 1 \ 0 \ \
hop thr hai muoi mot bao gom it nhat mét trong so ol V& | @ Vva B, la

cac hé sb tylé va 0,, 1a ma trdn khong g(‘A)m hai hang va mot cét.

Dua vao khia canh thtr chin va cac cach thuc hién néu trén, theo cach thuc
hién khéc ctia khia canh tht chin, bang ma bao gdm bang ma hang 3 va budc
chon ma trdn tién m& héa W tir bang mé bao gébm budc chon ma tran tién ma hoa
W tir bang ma hang 3 dua vao tin hiéu tham chiéu.

Dua vao khia canh thir chin va cac cach thuc hién néu trén, theo cach thuc
hién khéc cta khia canh tht chin, sb céng tin hiéu tham chiéu 13 4 va ma tran tién
ma héa W=W;; Wy, trong do:

1 0 00

o O
S O =
oS = O

0
0
Wy =L0 L |
Wy, 14 ma trén trong tdp hop thr hai muoi hai, trong d6 tdp hop thi hai

\ y e vm v N 02><1 vm vm+iv‘ 02Xl
. . A r A A A m+—
muoi hai bao gdm it nhat mét trong s6 «;, 2 > %l 0 ,
v
02><1 02><1 vm 2d 2 m+§
% 0 0
VY, Ole 02X1 ’"*% 21 2x1 |
a0, v v, va o 0 , trong d6 , _ |
m+— 2x1 vm v N J ”N
2 m+— e
1
.N \ Al A /\\ . \ \ A
v o, = w1, m=0,1,--,—~1, 0,, la ma trén khong gom hai hang va mét
il ” 7 ) 2x1 : ;
2 ey

e

cotva a, lahésdtylé.
Dua vao khia canh thir chin va céac cach thuc hién néu trén, theo cach thuc
hién khac cua khia canh tht chin, s céng tin hiéu tham chiéu 14 4 va ma trin tién

ma hoéa W=Wy3 W4, trong d6:
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1 1 0 1 0 0 O
1 -1 0 . 0 ¢, 0 0 . .
=A- , trong d6 A= " , o, =%, o =e" va
WasmAdy o 8 o0 1 ol ? 4
0 1 -1 00 0 ¢

6,,0, €[0,2r];

W24 1a ma trin trong tdp hop thr hai muoi ba, trong d6 tdp hop thu hai

1 0 0 1 0 0 1 0 0
uoi ba b dm it nhit mot trong sb 010 0 1.0 000
a bao a , o , o
o & ' & 20 0 1 210 0 0 2101 0
0 00 0 0 1 0 0 1
0 0 O
. 1 00 , N ST
va oo , trong d6 «,, 1a héso ty 1€.
0 0 1

Duya vao khia canh thtr chin va cac cach thuc hién néu trén, theo cach thuc
hién khac cua khia canh thir chin, s6 cong tin hiéu tham chiéu la 4 va ma tran tién
ma hoa W=W,5Wy, trong do:

X 0 ) 1 1 1 1 0 |
Wzs{ ;“} trong do6 X=A-[ . |, A= , 9, =",

0, 1 &2
0<[0,27] va 0,, 13 ma tran khong gém hai hang va bdn cot;

Y1 04xl

W26=a13[ }, trong dé (Y,,Y,) 1a nhom ma trén trong tdp hgp thu

04x2 2
hai muoi tu, trong do6 tap hop thir hai muoi tu bao gém it nhit m6t nhém ma tran

trong s6 cdc nhom ma tran sau day:

1 0] [1] 0 0] (1] [1 0][0] 0 olfo
0 0[(0 1 0(]0 0 0|1 1 0f|1

0 110 0 of 0 1’10 0 0[]0
0 ojlof) \lo 1]]o]) (Lo of]|o] 0 1]0

1 0][0] [0 0107 1 0][0] 0 0]fo0
0 00 1 0[]0 0 0/|0 1 0llo0
0 11 0 0ol’l1 0 1’0 0 olfo0
10 0] _o_, 0 1 _0_’ 0 0] [1]) 4 (L0 1 1’
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Yl 04x2

hodc Wos= au[ }, trong d6 (Y,,Y,) la nhém ma trén trong tép hop

04><1 2
tht hai muoi tdm, trong d6 tip hop thir hai muoi tdm bao goém it nhit mdt nhém

ma tran trong so6 cac nhom ma tran sau day:

- = - - - = -

1771 0 110 o 0]f1 0O o]0 o

0|10 0 0|1 0 110 0 1|1 0

o'lo 1 010 0 o'lo 1 01’0 0

0[]0 0] 0]|0 1 0|10 0O 0|0 1

0] [1 0] o]0 o olf1 o 0][o o

0|0 0 0|1 0 010 0 L llof|1 o . N
; ) , , , va , , va, «a, la hé
1 1 0 0 010 1 01’lo 0

0]]0 O] 0] |0 1 11|10 0 1/{0 1

s6ty 18, 0,, 1a ma tran khong gdm bdn hang va hai cot va 0, 1a ma tran khong
gém bdn hang va mot cot.

Dua vao khia canh thtr chin va cac cach thuc hién néu trén, theo cach thuc
hién khéc ctia khia canh thtt chin, sb cong tin hiéu tham chiéu 13 4 va ma tran tién
ma héa W=W,;Wyg, trong do:

X

0 , 1 1 1 0 _
W,= >, trong d6 X=A- , A= , p,=e", 0e[0,27]
0,, X I -1

va 0,, la ma trén khong gom hai hang va hai cot;

Y, O . \ . A N .
W28=a1{ ! ‘2{“}, trong d6 (Y,,Y,) 1a nhém ma tran trong tap hop tht

02x2 2

hai muoi lam, trong d6 tip hop thir hai muoi 1am bao gdm it nhit mdt nhém ma

" I , A n 1 01 . 1 010
tran trong s6 cac nhdm ma tran sau day: 0 100 va o 11111

Y1 02x2

hodc Wy=«
' 2 a [Ohl Y2

}, trong d6 (Y,,Y,) la nhdm ma trdn trong tap hop

thtr hai muoi chin, trong d6 tap hop thtt hai muoi chin bao gém it nhit mét nhém

A A . A A 1{|1 O . O(|1 O
ma tran trong s6 cdc nhdm ma trén sau day: ollo 111 Y2 l1lI1e (1] @

lahé sdty 18 va 0,, 13 ma tran khong gdm hai hang va mt cot.
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Dua vao khia canh th(r chin va céc cach thuc hién néu trén, theo céch thuc
hién khéc cta khia canh thi chin, s6 cong tin hiéu tham chiéu 1a 4 va ma tran tien
ma hoa W=W,9 W3, trong do:

X

Wao= [
02><2

0 , 1 0 1 0 .
> | trong d6 X=A- , A= , @,=e?, 6e[0,27]
X 0 1 0 o,

va 0,, lama tran khong gédm hai hang va hai cdt;

Yl 02><]

W3o=a15|: }, trong do (Y,,Y,) 1a nhom ma trén trong tdp hop thu

02x2 2

hai muoi sau, trong d6 tap hop thir hai muoi sdu bao gdm it nhat mot nhém ma

n I , N n 1 0|1 . 1 0|0
tran trong s6 cdc nhom ma trin sau day: o 1MHoll Y1l 111l)

Yl 02x2

hoac W3o=al{ }, trong d6 (Y,,Y,) la nhom ma trén trong tap hop

02><1 2

thtr ba muoi, trong d6 tip hop thir ba muoi bao gdm it nhat mot nhém ma tran

Lo R . 1171 o} . (Tol[1 o s
trong sO cac nhém ma tran sau day: HOJ{O ID va HliHO ID, o, 1a hé so

ty 1€ va 0,, la ma tran khong gdm hai hang va mot cot.

Dua vao khia canh thtr chin va céc cach thuc hién néu trén, theo cach thuc
hién khéc cla khia canh tht chin, bing mi bao gdm bang ma hang 4 va budc
chon ma trén tién ma héa W tur bang ma bao gdm budc chon ma trin tién ma hoa
W tir bang ma hang 4 dya vao tin hiéu tham chiéu.

Dua vao khia canh tht chin va céc céach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh thir chin, s6 cdng tin hiéu tham chiéu 14 4 va ma tran tién

ma héa W=W3;, W3, trong do:

1 000
01 00
0 010
Wy=l0 0 0 1],
vm vm+ﬂ 02><1 02x] . 1
Wio= a4 , trong @6 , _| |, v .=l  w],
02X1 02><1 Vi " jery m+— j2x N2
m+— e
2
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m=0,1,-- %—1 , N la sb nguyén duong, 0,, la ma tran khong gdbm hai hang va

mot cOt va «,, la hé soty 1&.
Dua vao khia canh thir chin va cac cach thuc hién néu trén, theo cach thuc
hién khac cua khia canh thtr chin, s6 cong tin hiéu tham chiéu 1a 4 va ma trén tién

mé hdoa W=W33 W34, trong d6:

1 1 0 0 1 0 0 O
1 -1 0 g 0 O | o
Wi=A- , trong d6 A= " , 0 = @ =e¢/ va
) 1 890 A% 0 1 o ™ “n
0 1 -1 00 0 o
6,0, €[0,2r];
1 0 0O
_ 01 00 . s 1A Ao 1A
Wis=, ,trong d6 «,, la hé soty l¢.
710 0 1
0 0 0 1

Dua vao khia canh thir chin va cac cach thuc hién néu trén, theo céch thuc
hién khéc cta khia canh thir chin, s6 cong tin hiéu tham chiéu 14 4 va ma tran tién
ma héa W=W35W3, trong do:

X 0 1T 1 1 10 |
Wss= >4 |, trong d6 X=A- - 32|, A= , @, =e”,
0, X 1 &7 " &2 0 ¢,

6<[0,27] va 0,, lama tran khong gdm hai hang va bén cot;

Y, 0
W36=a18[ ! MJ, trong d6 (Y,,Y,) 1a nhém ma trdn trong tip hop thu

O4><2 2

hai muoi bay, trong d6 tip hop tht hai muoi bay bao gdm it nhat mot nhém ma

1 0|1 O 1 0[]0 O
A A s , A A 0 0{{0 O 0 0o(j1 O
tran trong sO cac nhom ma trdn sau day: , , , ,
0 10 1 0O 1170 O
0 0j]0 O 0 0](0 1
0 0j(1 O 0 of{1 O
1 0|0 O . 1 0{|0 O s 1A A go 1A ooa \ A A
, va , , a, lah&sotylé va 0,, la ma trAn khong
0 0|0 1 0 0110 1
0 1//0 O 0 1({0 O

gom bon hang va hai cot.
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Dua vao khia canh thr chin va cac cach thuc hién néu trén, theo cach thuc
hién khéc cuia khia canh thir chin, s6 cong tin hi€u tham chiéu 1a 4 va ma tran tién
ma hoa W=W37; W3, trong do:

X

Wi7= [
02><2

0,, , 11 10 ;
|, trong d6 X=A. , A= , o, =¢?, 0€[0,2n
Xi| s I:l _J |:0 Pn ? [ :

va 0,, la ma tran khong gom hai hang va hai cot;

Y, 0 , . (|1 0}]1 O \ s LA A
W38=a1{01 ;;2} trong do (Y,.Y,) la ﬂo 1}[0 ID va a, la hé so
2x2 2

ty 1€.

Dua vao khia canh thir chin va cac cach thuc hién néu trén, theo cach thuc
hién khéc ctia khia canh thir chin, sb cdng tin hiéu tham chiéu 1a 4 va ma tran tién
ma hdéa W=W39Wa, trong do:

X

W39=[
O2><2

0 , 1 0 . 1 0 , ,
>2 | trong d0 X=A- va A= , trong d6 ¢, =¢”,
X 0 1 0 o

0e[0,2z] va 0,, lama tran khong gdm hai hang va hai cot;

Y1 02><2

1 ,
W40=a2{ } trong d6 (Y,Y,) 1a [Ll) (I)MO ?D Vi o, 13 he sb

02><2 2
ty 1€.

Dua vao khia canh thir chin va cac cach thuc hién néu trén, theo cach thuc
hién khéc ctia khia canh thir chin, ma tran tién ma héa W=W, W, trong d6 k la sd
1é, t 1a s chén, va

W, duogc sir dung dé chi bao théng tin trang thai kénh bang rong va W, duoc
st dung @& chi bao théng tin trang thai kénh bang hep,

hodc Wy dugc st dung dé chi bao thong tin trang thai kénh dai han va W,
dugc sir dung dé chi bao thong tin trang thai kénh ngén han.

Dua vao khia canh thtr chin va cac cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh thir chin, trong 6, sau khi chon ma tran tién ma héa W tir
bang ma, phuong phap con bao gdm budc thuc hién sy thay thé hang va thay thé
cdt trén ma tran tién ma héa W theo ma anten dua vao tin hiéu tham chiéu.

C6 thé dugc dé xuat theo khia canh thir mudi, phuong phap béo cdo CSI ma
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bao gdm cac budc:

giri tin hiéu tham chiéu t6i thiét bi nguoi dung UE;

thu CSI ma duge gui béi UE, trong d6 CSI bao gém chi bao ma tran tién
ma héa PMI;

chon ma tran tién m3 hoa W tir bang ma theo PMI, trong d6 ma trén tién ma
héa W tuong ung voi PMI;

giri thong tin téi UE theo ma tran tién ma hoa W,

Dua vao khia canh thir muoi, theo cach thuc hién cua khia canh tht muoi,
bang mi bao gébm bang ma hang 1 va chon ma trén tién ma héa W tir bang ma
theo PMI bao gdm céc budgc:

chon ma tran tién ma héa W tir bang ma hang 1 theo PMI.

Dua vao khia canh thtt muoi va cach thuc hién néu trén, theo céch thuc
hién khac cta khia canh thir muoi, sb cdng tin hiéu tham chiéu 1a 4 va ma tran
tién ma héa W=W, W5, trong do:

00

S O O =
oS O = O

0
1
W= 0 5

— O O

W2 1a ma trén trong tap hop tht ndm, trong dé tap hop thir nam bao gbm it

z n X Y \ 0, , 1 0
nhat mdt trong sb6 o va o ™|, trong d6 , -| .|, 0= |,
0 v " S 0

2x1 m
m=0,1,--,N—-1, N la sd nguyén duong, 0,, 13 ma trn khong gdm hai hang va
mot cot va o, 1a hé sb ty 1é.
Dua vao khia canh thtr muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh thir mudi, sb cong tin hiéu tham chiéu 12 4 va ma tran
tién ma hoa W=W3W,, trong do:

W3 1a ma trén trong tip hop tht hai, trong d6 tip hop th hai bao gbém it

1 1 1 1 1 1 0 O 0 0 0 0
1A A ) 1 j -1 —j -1 -5 0 O 0 0 0 0 .
nhat mot trong sO / J , J , va
00 0 O 0 0 1 1 1 1 1 1
00 0 0 0 0 -1 —j 1 —j 1
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—_— o o
-~ = o o
O O = o=
© O~ =

W, 12 ma trin trong tap hop thi ba, trong d6 tap hop thir ba bao gdm it nhat

1 0 0 0
A A O 1 Y r hY ~ A 2 A
mot trong sO «, ol @l %, va a , trong d6 «, la hé soty I¢.
0 0 0 1

Dua vao khia canh thir muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac cta khia canh thir muoi, sO cong tin hiéu tham chiéu 1a 4 va ma trn
tién ma hoa W=WsWs, trong do:

W5=[b b b , trong d6 p 13 sb nguyén khéng am, n

pmod N (p+n—1)modN:|

(p+1)mod N

va N la céc s nguyén duong va b, =|° hoac b,=| ¢ |5

khi n=2, W¢la ma tran trong tap hop thur tu, trong d6 tdp hop thir tu bao
A s 1A oA £ 1 \ 0
gOom it nhat mot trong s6 «, 0 va a, e va

khi n=4, W¢la ma tran trong tap hop tht ndm, trong d6 tdp hop thr nim

0 1 0 0 0

A £ N £ 0 0 1 0 . 0 ,

bao gdém it nhat mét trong s6 «, ol Blolr %l | ] V@ %, trong do
1 0 0 0 1

a lahésbtylé.

Dua vao khia canh thtr muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac cta khia canh thir mudi, sé cong tin hiéu tham chiéu 12 4 va ma tran
tién ma hoa W=W,Ws, trong do:

X
0

pmod N b(p+1)modN b(p+n—1)modNJ ) la SO

0 .
W7={ ;{"j’ , trong dé X:[b

2xn
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1
nguyén khong am, n va N la cac sO nguyén duong, b, { m,,l va 0,, la ma
e N

tran khong gom hai hang va n cdt;

Y 14 \ \ 14 A Pl ~ 14 ~
Ws=¢, {Yi" trong d6 Y, va Y, la cac ma trn chon cot hodc cac ma tran
2

khong va o, lahésbtyle,
khi n=2, (Y,,Y,) la nhém ma trén trong tap hop thir sau, trong d6 tap hop

thr sdu bao gom it nhat mot nhom ma trén trong s6 cac nhém ma tran sau day:

e} GHaD) (el G

khi n=4, (Y,,Y,) 1a nhom ma trén trong tap hop thtr bay, trong dé tdp hop

thr bay bao gom it nhat mét nhém ma trn trong s6 cic nhém ma tran sau day:

110 o] [0 o] [0 0][0
0[]0 0 0](0 00
0l’|0 10 1|0 0’10
0] |0] 0] |0 10]]0 1/]0
o] 1]y (o] [o]) ([o][o] 0o
00 0|1 0 0]1]0
0’| 0 0l ’ 0’| 0
10]]0] , 10] 0] ’ 0] [0]) 5 \LOJL1

Dua vao khia canh thtr muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh thtr muoi, s6 cong tin hiéu tham chiéu 1a 4 va ma tran
tien ma hoa W=WoW o, trong do:

X

W9: |:0

0 . o} . \ A A A .
;z}, trong do X:{O J va 0,, la ma tran khong gom hai

2x2

hang va hai cot;

Yl r hY \ 7 A n 1% I4 A
Wir=« v | trong d6 Y, va Y, la cdc ma trdn chon cdt hodc cac ma tran
2

khong va (Y,,Y,) la nhém ma trdn trong tdp hop thir tdm, trong do tdp hgp thr

tam bao gom it nhat mot nhdm ma tran trong s6 cadc nhom ma tran sau day:
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oel), G, (SHal) GBI, aelz), A,

0 D va f, qﬂ{ O} , trong d0 ¢ =¢’ ", M la s6 nguyén duong, n 13
_¢n

n

7\

-

Ao

s6 nguyén khong &m nhd hon M va «, va g, lacac hé sty 8.

Dua vao khia canh thir muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh thir mudi, bang ma bao gébm bang m3 hang 2 va chon ma
trn tién ma hdéa W tir bang ma theo PMI bao gém cac budce:

chon ma tran tién mé& héa W tir bang ma hang 2 theo PML.

Dua vao khia canh tht muoi va céc cach thuc hién néu trén, theo cach thuc
hién khac cta khia canh tht muoi, sd céng tin hiéu tham chiéu 1a 4 va ma tran
tién m& hoa W=W,; W2, trong dé:

0 0

S O =
S O = O

0
1
w,=LY 0 ;

—_ O O

Wi21a ma tran trong tip hop tht chin, trong d6 tap hop thit chin bao gom it

m
2x1 m

A A A vm 02x1 vm vm+ﬂ \ 02Xl 02X1 4
nhat mot trong s « , 2| va o, , trong do
N
v 02x1 02><I

m+—
2

27—
./”N

1 0 \ LA Ao 1A
vm:{ , m} OZ[O} va «, lahésotylé,

\ b vlﬂ OX \
Vakh1W12=a{0 ZI:I, m=0,1,---,N-1,va

2x1 vm

vm 4 02><] 02><1

N
khi W=« l: "7 | hodc Wy= |y oy | M= 0,1,---,%—1 va 0,,
0,, 0, !

m+—
2

]a ma trdn khong gdm hai hang va mét cot.

Dua vao khia canh thr muoi va céac cach thuc hién néu trén, theo céch thuc
hién khac cua khia canh thtr mudi, sd cong tin hiéu tham chiéu 1a 4 va ma trn
tién ma hoa W=W, 3Wi4, trong do:

Wi31a ma tran trong tip hop thir mudi, trong d6 tap hop thtr mudi bao gém
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1 1 1 1] 1 1 0 0 0 0 0
A A £ 1 j -1 —j -1 -5 0 O 0 0 00
it nhat mot trong sO A- , A , A
! ) & 00 0 O 0O o0 1 1 1 1 1
00 0 0 0 0 -1 —j 1 —j 1 j
0 0 1 1 1 0 0 O
001 j , 0 ¢, 0 0 . .
A A- , trong d6 A= " , =, ¢ =% va
&R0 0 5 00 1 0| T > O
1 j 00 0 0 0 ¢

6,,6, €[0,27];

Wisla ma tran trong tdp hop tht mudi mot, trong do tap hop thir muodi mot

1 0 0 0

X , L ™ A O 0 N 1 \ by n A 2 A

bao gom it nhat mét trong s6 «, o 11 Y& @l ol V@ @ la he so ty 1€.
0 0 0 1

Dua vao khia canh thit muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac ctua khia canh th muoi, sO cong tin hiéu tham chiéu 1a 4 va ma tran
tién ma hoa W=W5W,, trong do:

X
02><2

0 , 1 1 1 0 _
WIS:{ ;Z}, trong do X=A-{1 J, Az[ }, p,=¢’,0e(0,27]

0 o,
va 0,, lama trin khong gdm hai hang va hai cot;

Y1 02><1

W16= Ol l:o

}, trong d6 (Y,.Y,) 1a nhom ma trén trong tap hop thi

2x1 2

mudi hai, trong d6 tap hop th mudi hai bao goém it nhat mot nhém ma tran trong

sciimminmas: (1] (] (1) ()

Y, Y,

hodc W16=a{ }, trong d6 (Y,,Y,) 1a nhém ma trén trong tdp hop

2x1 2x1

thr mudi ba, trong d6 tap hop thd mudi ba bao gdm it nhdt mdt nhém ma tran

I , n N 01 . 1110
trong sO cac nhom ma tran sau day: HJ{OD va MO}LD,

O 0 Ja N r A ~
hoac W16=a8[ ‘2{“ ;X‘}, trong do (Y,,Y,) 1a nhom ma trén trong tdp hop
1 2
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th mudi bdn, trong d6 tap hop thir mudi bdn bao gém it nhat mét nhém ma tran

. 01 1110 T ORI
trong sO cac nhém ma trén sau day: (L][OD va GO}LD’ o, lahésdtyléva

0,, la ma tran khong gdm hai hang va mét cét.

Dua vao khia canh thr muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac cta khia canh thtt mudi, sb céng tin hiéu tham chiéu 13 4 va ma tran
tién ma héa W=W,;W s, trong do:

W17=[ X 02*“}, trong do6 X:A-[l 1 1 13,,}, A{l O},% =e”,

00 X : 1 €2 &7 &2 0 o,

6<[0,27] va 0,, lama trin khéng gom hai hang va bén cot;

Y, 0 . \ \ A A . .
Wis=a, [0 ! M}, trong d6 Y, va Y, la ma trin trong tdp hop thr muoi
4x1 2
1 0 0
< L en , - . LA £ |0 1 0
lam, trong do6 tap hop thtr muoi lam bao gom it nhat mot trong so6 ol 1ol 11
o] (o] |o
0
.10
va ,
0
1

Y, Y,

hodc W18=a{ }, trong d6 (Y,,Y,) 1a nhdm ma trén trong tip hop

4x1 4x1
thr muoi sdu, trong d6 tap hop thr muoi sau bao gdom it nhat mot nhom ma tran

0

(=

trong sO cdc nhdm ma trén sau day: , va , ,

0
0
0
1

S O O =

0
1
0

S O =

: 0 0
hodc W18=a9[;“ {‘{“}, trong d6 (Y,,Y,) la nhém ma trdn trong tip hop
1 2

thir mudi bay, trong d6 tap hop thir mudi bay bao gdm it nhat mét nhém ma tran
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trong sO cac nhdm ma tran sau day: ,  lahésotyléva

S O O =
o = O O
o O = O
—_— o O O

0, 14 ma tran khong gbm bbn hang va mot cot.

Dua vao khia canh thir muoi va cac cach thuc hién néu trén, theo cach thuc
hién khéc cia khia canh thtt mudi, sb céng tin hiéu tham chiéu 1a 4 va ma tran
tién ma hoa W=W oW, trong dé:

X 0 i 1 0
21 trong d0 X=A- , A=
X 0 1

02><2

1 0

W19:[ 0 o,

}, @, =e’,0e[0,27]

va 0,, la ma tran khong gom hai hang va hai cot;

Y1 02><1

Woo= am[ }, trong d6 Y, va Y, la ma tran trong tap hop thtr muoi

02x1 2

, L on . e T R 2 |1 . |0
tam, trong do tap hop thr mudi tam bao gom it nhat mét trong so6 ol Va1

Yl Y2

hodc Wy=¢«,, [0 0
2x1 2x1

} trong d6 (Y,,Y,) la nhém ma trén trong tap hop

thr mudi chin, trong d6 tap hop thir muoi chin bao gém it nhat mdt nhém ma tran

£ ‘ A A 1[0 . (10]]1
trong sO cac nhom ma trén sau day: ([O}LD va ([J[OD,

0 0
hodc W20=a[Y v }, trong d6 (Y,,Y,) la nhém ma trén trong tap hop thir

1 2

hai muoi, trong d6 tap hop th hai mwoi bao gém it nhdt mot nhém ma tran trong

L . A N 1]]0] . 01
s0 cac nhém ma tran sau day: , va , ,
0[1] 1[0

—

. Y, Y. Y, Y,
hodc W bang ﬂz[ ! > | hoic B,| ! '
gom Y1 —¢m Y2 a _¢m Y2 _¢m Y2

}, trong d6 ¢, =€,
0e[0,27] va Y, va Y, la ma tran trong tip hop thir hai muoi mét, trong d6 tap

Ly . X A |1 . |0 \ \
hop thtr hai muoi mot bao gom it nhat mot trong so ol VA& (] M va B, la

caché s6 ty 1€ va 0,, la ma trdn khdong gom hai hang va mdt cot.

-42-



23438

Dua vao khia canh thtr mudi va cac cach thuc hién néu trén, theo cach thuc
hién khac cta khia canh thitr mudi, bang ma bao gdm bang ma hang 3 va chon ma
tran tién ma hda W tir bang ma theo PMI bao gdm céc budc:

chon ma trén tién ma hoa W tir bang ma hang 3 theo PMI.

Dua vao khia canh thtr muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac cua khia canh thir mudi, s céng tin hiéu tham chiéu 1a 4 va ma trén
tién ma héa W=W,, Wa, trong do:

0 0

S O O
o O = O

0
1
Wai= 0 ;

—_ O O

W3 1a ma trén trong tap hop thur hai muoi hai, trong d6 tép hop tht hai

V.oV 0
. . A ’ A A A Vi vm+ﬂ Ole ! ”H% >
muoi hai bao gobm it nhat mot trong s0 ¢, 2 , o

0 0 Y
02x1 Ole vm 2 2 m+%

v o, = |5 0y 1a ma trdn khoéng gom hai hang va mot cot,

m=0,1,~-,%—1 va o, lahésbtyla.

Dua vao khia canh thr muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac cda khia canh thtr mudi, sO cong tin hi€éu tham chiéu 1a 4 va ma tran

tién ma hoa W=W,3Wa4, trong do:

1 1.0 0 1 0 0 0
1 -1 0 0 0 p 0 0 | |
Wa=A. , trong d6 A= " , =% p =e/% va
BT 0 11 & 00 1 o T¢ P
0 0 1 -1 0 0 0 ¢

6,,0, €[0,2r];

W24 132 ma trdn trong tdp hop tht hai muoi ba, trong d6 tip hop thi hai
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1 00 1 00 1 00
ba b 3m it nhit mot t A 010 010 0 00
o ,
muoi ba bao gom it nhat mot trong s6 a,| - L | @l o o 2l 1 0
0 00 00 1 0 0 1
0 00
. 1 00 , s vA Ao 1A
va anl o ,trong d6 «,, la hé soty lé.
0 0 1

Dua vao khia canh thr muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac cta khia canh thit mudi, sé cdng tin hiéu tham chiéu 14 4 va ma trén
tién ma hda W=Was W, trong do:

X 0 ) 1 1 1 1 1 0
W25={ ;“} trong do XzA{ |, A= 0, =e”,

02><4 1 ejE
0e[0,2z] va 0,, la matrdn khong gém hai hang va bén cét;

Yl 04x1

W26=a13[ } trong d6 (Y,,Y,) 1a nhdm ma trén trong tdp hop tha

O4><2 2
hai muoi tu, trong d6 tip hop thtr hai mwoi tu bao gém it nhit mot nhém ma tran

trong sO cac nhom ma trédn sau day:

1 o] [1]) ([o o][1]) ([1 ©O][0] 0 0]f0
0 0|0 1 00 0 0 1 0]]1
0 1’0 0 0[]0 0 1/ 0 0[]0
0 0|0 0 1]]0] 0 0]]0] 0 1]]0
1 0][o0] [0 0][0] 1 0] 0] 0 o]fo
0 0[]0 1 0]]0 0 0/f0 1 00
0 1|1 0 0|1 0 1’10 0 00
0 0] _0_’ 0 1] Lo_, 0 0f[1]) 5 WO 1][1
Y1 4x2

hoéc W26=al{ }, trong d6 (Y,,Y,) la nhém ma trdn trong tap hop

04><1 2
thtt hai muoi tam, trong d6 tap hop th hai muoi tdm bao gdm it nhit mdt nhém

ma trén trong sO cdc nhoém ma tran sau day:
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-

111 o] 1[0 0 olf1 o ol[o o0

0/l0 0 0l{1 0 1{{o 0 1{|1 0

o'lo 1 orlo o orlo 1 o’'lo 0

0[[0 0 0|0 1 0/{0 0 0j]0 1

0] [1 0} ol[o 0 ol[1 o} ol[o 0

0,00’ 0,103 o,oo v O,IO,Vé,awléhé
1110 1l0 0 o'lo 1 01’0 0

0]][0 0] 0|0 1 1110 0 1110 1

s6ty 18, 0,, 13 ma tran khong gdm bén hang va hai cot va 0, 1a ma tran khong
gbém bbn hang va mat cot.

Dua vao khia canh thir muoi va cac cach thuc hién néu trén, theo cach thuc
hién/ khéc cta khia canh th mudi, sb cong tin hiéu tham chiéu 14 4 va ma tran
tién ma héa W=W,;Ws, trong do:

W”:[oi 0;22}, trong d6 X= A-E _IJ , A=L1) ;j, @, =e’,0e[0,27]
va 0,, lama tran khong gém hai hang va hai cot;

Yl
0,.

02><1

W23=a1{ }, trong do (Y,,Y,) 1a nhom ma trén trong tép hop thu

2

hai muoi 1am, trong d6 tap hop thtr hai muoi lam bao gdm it nhdt mot nhom ma

A 2 . A n 1 0]]1 . (11 0]1]0
trén trong s6 cac nhém ma tran sau day: o 1o va o 11111

Y 0 ’ \ J4 A~ A
hoac W28=a14[ ! M}, trong do (Y,,Y,) 1a nhém ma trén trong tap hop

02><I 2

thit hai muoi chin, trong d6 tap hop thir hai muoi chin bao gém it nhat mot nhém

B A o A R 1{]1 0 . (10]]1 O
ma trén trong sO cdc nhom ma tran sau day: ollo 1 va Plo 11) o,

lahe¢ soty 1€ va 0,, la ma tran khong gom hai hang va mét cot.
Dua vao khia canh thtr muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac cta khia canh thtr muoi, s6 cong tin hi€u tham chiéu 1a 4 va ma tran

tién m& héa W=Wa9 W30, trong do:

-45-



23438

X

Wag= {
02)(2

0,, , 1 0 1 0 .
|, trong d6 X=A. , A= , ¢,=¢”,0e[0,2x
X} g {o J [0 0, @ [0,27]

va 0,, lama tran khong gom hai hang va hai cot;

Yl 02x1

Wip= aw[ }, trong d6 (Y,,Y,) 1a nhém ma trén trong tap hop thu

02><2 2

hai muoi séu, trong d6 tap hop tht hai muoi sdu bao gém it nhit mot nhom ma

A A g . A N 1 011 . 1 0|0
trén trong s6 cac nhdm ma tran sau day: o 1Mol Y& Ulo (Il

Yl 02><2

hodc W3o= al{ }, trong d6 (Y,,Y,) la nhdm ma trén trong tap hop

02><1 2

thit ba muoi, trong d6 tap hop thir ba muoi bao gdm it nhdt mot nhém ma tran

L, , N o 1{[1 O . Of|1 O A X
trong sO cdc nhém ma trén sau day: HO}[O 1D va [[J{O ID, a,s 1a hé so

tylé va 0,, la ma trdn khong gém hai hang va mot cot.

Dua vao khia canh thrt mudi va cac cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh thir mudi, bang ma bao gdm bang ma hang 4 va chon ma
trén tién m& héa W tir bang ma theo PMI bao goém budc:

chon ma tran tién ma héa W tir bang ma hang 4 theo PMI.

Dua vao khia canh thtr muoi va cac cach thuc hién néu trén, theo céch thuc
hién khéc cua khia canh thtr muoi, sd céng tin hiéu tham chiéu 13 4 va ma tran

tién ma héa W=W3;W3,, trong do:

1 0 0 O

01 00

0 010
Wa=L0 0 0 1],

vm V”H’ﬁ 02><1 Ole 1 1
Wi= « ? , trong d6 , - LV = s |
2 y O2><1 02x1 vm 4 g ' {eﬂ”%:| HH% 1275( NZ)
m+7 e

m=0,1,--,~—1, N 1asd nguyén dwong, 0,, 13 ma trin khong gdm hai hang va

mdt cot va «,, la hé so ty 1€.
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Dua vao khia canh thir muoi va céc cach thuc hién néu trén, theo cach thuc
hién khac cua khia canh thir muoi, s6 cong tin hiéu tham chiéu 14 4 va ma trén

tién ma hoa W=W33W34, trong do6:

1 1T 0 O 1 0 0 O
1 -1 0 0 0 g 0 0 | o
Wi3=A- , trong d6 A= " , = p =e% va
R0 0011 & o0 1 ol ¥ On
0 0 1 -1 0 0 0 g
91’926[092”];
1 0 00
0100 , LA Koo 1A
Wi=a, 00 1 0 , trong d6 «,, 1a hé so ty 1.
0 0 0 1

Dua vao khia canh thtr muoi va céc cach thuc hién néu trén, theo cach thuc
hién khéc cua khia canh thtr mudi, sO cong tin hiéu tham chiéu la 4 va ma tran

tién ma héa W=W35Wss, trong dé:

X 0 1 1 1 1 1 0 e
Wss= > 1 trong d6 X=A- , |, A= ,(p"‘ej ,
X & j

JZ
2

0, 1 e

0

6e[0,27] va ">+ la ma tran khong gdm hai hang va bén cot;

Yl O4><2

Wis=a
367 Upg L)

}, trong d6 (Y,,Y,) 1a nhom ma trdn trong tdp hop tht

4x2 2

hai muoi bay, trong d6 tip hop thir hai muoi bay bao gdm it nhit mot nhém ma

I 0|1 O 1 0/|0 O
A A s , n R 0 0|0 O 0 0|1 O
trdn trong sO cadc nhom ma tran sau day: , R , ,
0 110 1 0 1{{0 O
0 0/{0 O 0 0|0 1
0 0(|1 0 0 0|1 O
1 0]]0 O \ 1 0110 O s LA A 4o 1A n A A A
, va , , 5 lah¢sotyléva 0,, la matran khong
0 00 1 0 0110 1
0 1](0 O 0 1(/0 O

gom bon hang va hai cot.
Dua vao khia canh thtr muoi va cac cach thuc hién néu trén, theo cach thuc

hién khac cua khia canh thtt muoi, s6 cong tin hiéu tham chiéu 1a 4 va ma trin
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tién ma hoa W=W3,W3g, trong do:

X

Wi7= {
02x2

0,, , 11 1 0 .
|, trong d6 X=A. , A= , p,=¢7,0€(0,2x
x} g L _J {0 o ? [0,27]

va 0,, la ma trn khong gdm hai hang va hai cot;

W=, [0‘; 0;22} trong d6 (Y,,Y,) 1a (B ?Mé i’D vi @, 12 hé sb
ty 1€.

Dua vao khia canh thtr muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh tht mudi, s6 céng tin hiéu tham chiéu 13 4 va ma tran
tién ma héa W=W39W,0, trong do:

X

W39:{
02><2

0 , 1 0 . 1 O i ,
;22}’“011‘% 4 XZA'[O 1} - A:[O }’trong dé g, =e”,

n

0<[0,27] va 0,, la ma trdn khéng gdm hai hang va hai cot;

Y, 0 (|1 01 O \ N A A o
Wi=c| ' 221, trong d6 (Y,.Y,) la , va o la hé soty
0,, Y, 0o 10 1

A

1€.

Dua vao khia canh thir muoi va cac cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh thtr mudi, ma trn tién ma héa W=W,W,, trong do k 1a s6
18, t 12 36 chén, va

Wi dugce sir dung dé chi bao thong tin trang thai kénh bang rong va W, duoc
sir dung dé chi bao thong tin trang thai kénh bang hep,

hoidc Wi duoc sir dung dé chi bao théng tin trang thai kénh dai han va W,
duoc sir dung dé chi béo thong tin trang thai kénh ngén han.

Dua vao khia canh thtr muoi va céc cach thuc hién néu trén, theo cach thuc
hién khac ctia khia canh tht mudi, trong d6, budce chon ma tran tién ma héa W tfi
bang mi theo PMI, phuong phép con bao gdm céc bude:

thue hién su thay thé hang hodc thay thé cot 1én ma tran tién ma héa W theo
ma anten.

C6 thé dugc d& xuit theo khia canh th mudi mét, thiét bi ngudi ding ma

bao gdm:
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bd thu, duge tao cAu hinh dé thu tin hiéu tham chiéu duoc gui bdi tram gdc;

bd chon, dugc tao ciu hinh dé chon ma tran tién ma héa W tir bang ma
duoc luu trit trong b luu trit dya vao tin hi€u tham chiéu;

bd g, dugc tao cau hinh dé giri CSI t6i tram gde, trong d6 CSI bao gdm
chi bao ma trdn tién ma héa PMI va PMI la twong Gng v6i ma tran tién ma hoa
duoc chon W.

Dua vao khia canh tht muoi mot va cach thuc hién néu trén, theo cach thuc
hién cua khia canh thr mudi mét, bang méa bao gém bang ma hang 1 va bo chon
dugce tao cdu hinh dé chon ma tran tién ma hoa W tir bang ma hang 1 dua vao tin
hiéu tham chiéu.

Dua vao khia canh thtr muoi mot va cac cach thuc hién néu trén, theo cach
thuc hién khéc cta khia canh th mudi mot, sd céng tin hiéu tham chiéu duoc thu
bdi bo thu 14 4 va ma tran tién ma héa W=W,W,, trong d6:

0 0 0

S O O =

1
0
0

0
1
W= 0 1],

— O O

W, 12 ma tran trong tp hop thit nim, trong d6 tap hop thir nim bao gdém it

2x m

A A A vm \ 02)(1 r l Y A
nhat mdt trong s0 ¢ 0 va «, , trong d6 , | .|, 0,, la ma trén
v m j2nt
1 e N

khéng gdm hai hang va mot ¢dt, m=0,1,---,N—-1, N 1asd nguyén duong va ¢,
13 hé sb ty 18.

Dua vao khia canh thtt mudi mot va cac cach thuc hién néu trén, theo cach
thuc hién khac cta khia canh th mudi mét, sb cong tin hiéu tham chiéu duge thu
boi bd thu 12 4 va ma trin tién ma hoa W=W;W,, trong do:

W3 1a ma trin trong tap hgp thir hai, trong d6 tip hop thir hai bao gdm it

1 1 1 1 1 1 0 O 0O 0 0 0
A A A 1 j -1 —j -1 -5 0 O 0O 0 0 O .
nhat mdt trong so J J , / , va
0 0 0 0 0 1 1 1 1 1 1
0 0 0 0 0 -1 —j -1 -j 1 j
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001 1
001 j|
1100/
1 700

W, 12 ma tran trong tp hop thir ba, trong d6 tap hop thit ba bao gdm it nhit

1 0 0 0
A /( O 1 0 \ O /4 hY A /( 4 A
mot trong s6 «, ol %lol @l V2 2|, ,trong d6 «, 1lahé sotylé.
0 0 0 1

Dua vao khia canh thir muoi mot va cac cach thuc hién néu trén, theo cach
thuc hién khac ctia khia canh thtr mudi mot, so cong tin hi€u tham chiéu dugc thu
bdi b thu 1a 4 va ma trén tién ma hdéa W=WsWs, trong d6:

Ws= [b b b , trong d6 p 14 sb nguyén khong 4m, n

pmod N (p+n-1)mod N :|

(p+1)ymod N

va N la cac so nguyén duong va b, =|¢ hodc b,=| | |;

khi n=2, Wsla ma tran trong tdp hop tht tu, trong d6 tap hop thtr tu bao
A s 1AL A £ 1 \ o
gom it nhat mot trong s6 «, 0 va o, L va

khi n=4, Ws1a ma tran trong tdp hop thtr nam, trong do6 tép hop thir ndm

0 1 0 0 0

A r A A A 0 0 1 0 N ,

bao gom it nhat mot trong s6 «, ol Blolr Bl @) ] V& %, , trong do
1 0 0 0 1

o, 1ahésd ty 1é.

Dua vao khia canh thr mudi mot va cac cach thuc hién néu trén, theo cach
thuc hién khéac cua khia canh thtr mudi mot, sb céng tin hiéu tham chiéu duoc thu
boi bo thu 14 4 va ma tran tién ma héa W=W, W, trong do:

X

, p la sb
0 p

b b

pmod N (p+n—1)modNi|

0 X r
W7=|: ;( :l s trong dO X= l:b (p+1)mod N

2xn

-50-



23438

1
nguyén khong am, n va N la cic sO nguyén duong, b, ={ mm} va 0,, la ma
e N

tran khong gom hai hang va n cot;

Y r \ \ ’ A ~ ~ 14 A
Ws=¢, {Y‘}, trong d6 Y, va Y, la cdc ma tran chon cot hodc cac ma tran
g .

khong va o, lahésdtyle,
khi n=2, (Y,,Y,) la nhém ma trén trong tdp hop thir sdu, trong dé tap hop

thir sau bao gdm it nhat mot nhém ma trén trong sé cdc nhdém ma trén sau day:

Lle]) CHaD) (e}l (BHED

khi n=4, (Y,,Y,) la nhom ma trén trong tdp hop thr bay, trong d6 tap hgp

thit bay bao gdm it nhat mdt nhém ma tran trong sb cac nhém ma tran sau day:

(11 ]0] o] 0] 0] [0] 0][0
0110 1110 010 0]1]0
0’0 0l’l0 11’10 01’0
0] [0] 0] [0] 10]]0 1110
o] [1] 0] [0] 0] (0] o]0
010 011 00 010
0’10 0l0 0’1 0’10
0] |0] ’ 10] 0] ’ Lo [o]) 5 (LO] L1

Dua vao khia canh thir mudi mot va cac cach thuc hién néu trén, theo cach
thuc hién khac cua khia canh thtr mudi mét, so cong tin hiéu tham chiéu dugc thu
bdi bd thu 14 4 va ma trén tién ma héa W=WoW, trong d6:

X

W9= L}

0 , 1 0p \ n n A .
;2} trong do X:{O J va 0,, la ma trdn khéng gom hai

2x2

hang va hai c0t;

Y] /4 Y \ 14 n A ~ r A
Wio=a, v | trong d6 Y, va Y, la cac ma trdn chon cdt hodc cdc ma tran
2

khong va (Y,,Y,) 1a nhdm ma trén trong tap hop thr tam, trong do tap hop tha

tam bao gom it nhat mot nhdm ma trén trong s6 cac nhém ma tran sau day:

-51-



23438

[ of)- (He]- (Hal)- (- allobt=]-aEH3 )

A (BH 0 D va f H?H : D trong d6 g, =<, M 1a s6 nguyén duong, n 1a
’ ?,

s6 nguyén khong &m nhé hon M va «, va g, lacéaché 36 ty 1€.

Dua vao khia canh thir muoi mot va cac cach thuc hién néu trén, theo cach
thuc hién cta khia canh tha mudi mot, bang mi bao gém bang ma hang 2 va bd
chon duogc tao cdu hinh d chon ma tran tién m3 hoa W tir bang ma hang 2 dya
vao tin hiéu tham chiéu.

Dua vao khia canh thir muoi mot va cac cach thuc hién néu trén, theo cach
thuc hién khéac cta khia canh tha mudi mot, sd céng tin hiéu tham chiéu duoc thu
bdi bod thu 12 4 va ma tran tién ma héa W=W; W, trong do:

0 0

S O O =
S O = O

0
1
W= 0 ;

—_— O O

Wi21a ma tran trong tip hop thit chin, trong d6 tap hop thir chin bao gdm it

m m+—

2

, , v 0 YV YV N 0,, 0,
A A A m 2x1 m+— \ r
nhat mo{t trong sd ¢ , O 2| va o, , trong do
Ole V. 0 0 m v N
2x1 2x1

m
j2r—
J I

1 7
y { } va o lahésotyle,
e

\ . v
va khi W12=o{ "

2x1 vm

}, m=0,1,---,N-1,va

. Vm vm+ﬂ ~
khi Wir=¢q, 2 | hodc Wr=g¢,
02><l 02x1

02x1 02x1

Vm v N

m+—
2

}, 0,, la ma tran khong

gbm hai hang va mét cot va m=0,1,---,—]2!—1.

Dua vao khia canh thir muoi mdt va cac cach thuc hién néu trén, theo cach
thuc hién khac cua khia canh thit mudi mét, s6 cong tin hiéu tham chiéu dugc thu

boi bo thu 12 4 va ma tran tién ma héa W=W ;W 4, trong do:
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W3 1a ma tran trong tdp hop thér muoi, trong d6 tap hgp thir mudi bao gbm

11 1 1] 1 1 0 0 0 0 00
£ A A 1 -1 —j -1 -5 0 0 0 0 0 O
it nhat mot trong sO A- J / , A- / , A
00 0 O 0o 0 1 1 1 1 1 1
00 0 0] 0 0 -1 —j -1 —j 1
0 0 1 1 1 0 0 0
. 00 1 j , 0 ¢ 0 0 . .
va A- , trong d6 A= " , =/ =/ va
1100 & o0 1 0| @n
1 7 00 0 0 0 ¢

6,,6, €[0,2rx];

Wi41a ma tran trong tap hgp tht mudi mét, trong d6 tap hgp thr mudi mot

1 0 0 0
R A % 0 0| . 1ol . Y P
bao gdm it nhat mot trong s0 «, 0 1| VB E|, o @ la hé so ty 1€.
0 0 0 1

Dua vao khia canh thir muoi mot va cac cach thuc hién néu trén, theo cach
thuc hién khac cuia khia canh thir muoi mdt, so cong tin hiéu tham chiéu duoc thu

boi bd thu 12 4 va ma tran tién ma hoa W=WsW s, trong do:

X 0 1 1 1 0 .
Wis= >2 1 trong d6 X=A- , A= , ¢ =¢7,0e[0,2
1 L)M X} g L _J {0 wj ¢, =e",0€[0,27]
; [O}
va 0= ;
0
— Yl 02)(1 r \ r A A r
Wis=a, o v I trong d6 (Y,,Y,) la nhém ma trén trong tip hgp th
2x1 2

mudi hai, trong d6 tap hop thir muoi hai bao gdm it nhit mét nhém ma tran trong

docsimmrtnmas (3] (210 (0] (9]

Y, Y,

hodc W16=a8[ }, trong d6 (Y,,Y,) la nhom ma trn trong tap hop

2x1 2x1

thir muoi ba, trong d6 tap hop thir mudi ba bao gém it nhat mot nhém ma tran
£ , R R 01 . 11]0
trong s6 cdc nhom ma tran sau day: ol Y 1ol (1)
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0 0 , \ . A A
hodc W16=a{‘2{“ ;X‘}, trong d6 (Y,.Y,) la nhém ma trén trong tap hop
1 2

thir mudi bdn, trong d6 tap hop tht mudi bén bao gdm it nhdt mot nhém ma trén

z . A A 0]]1 < (11]1]0 S LA Ao 1A s
trong sO cac nhdm ma tran sau day: (L}[OD va HJLD, o, lahésotyléva

0., la ma tran khong gom hai hang va mot cot.
Dua vao khia canh thir muoi mot va cac cach thuc hién néu trén, theo cach
thuc hién khac cia khia canh thr mudi mdt, s6 cong tin hiéu tham chiéu dugc thu

bdi bo thu 14 4 va ma tran tién m3 héa W=W ;W 3, trong do:

X 0 1 1 1 1
W17=[ ;{4} trong d6 X=A. 3|, A

1]
1
o e
s o
| |
AS
I
Q
.
e

4

0, 1 ej% P )
0<[0,27] va 0,, la ma tran khong gdm hai hang va bdn cot;

Y1 04><1

04><1 2

Wis= ag[ }, trong d6 Y, va Y, la ma trdn trong tap hop thir mudi

lam, trong d6 tap hop thir mudi 1am bao gdm it nhit mot trong sd

o O O =
o O = O
o = O O

va

— O O O

Y Y
hodc W18=a{ to }, trong d6 (Y,,Y,) la nhém ma trén trong tdp hop

04y><1 4x1
thir muodi sau, trong do tap hop tht muodi sdu bao gom it nhat mét nhém ma tran

0

o

trong sO cac nhom ma trén sau day: , va , ,

0
0
0
1

S O O

0
1
0

S O =

0 0 14 A A
hodc Wig=a, { ;{“ ‘4{*'}, trong d6 (Y,.Y,) la nhdm ma trén trong tip hop
1 2

thir muoi bay, trong d6 tap hop thir mudi bay bao gdm it nhat mét nhém ma tran
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trong sO cac nhdm ma tran sau day: , o, lahésotyléva

o O o =
S = O O
oS O = O
—_ O O O

0,, la matran khong gém bdn hang va mdt cGt.

Dua vao khia canh thr muoi mot va cac cach thuc hién néu trén, theo cach
thuc hién khéc cta khia canh thir mudi mét, sd cdng tin hiéu tham chiéu duogc thu
boi bd thu 12 4 va ma trin tién ma héa W=W Wy, trong doé:

X

0,, , 10 1 0 }
, trong d6 X=A- , A= , ¢,=¢7,0e[0,27]
0,, X 0

Wio=
19|: 1 O(ﬂn

va 0,, la ma trdn khong gom hai hang va hai cdt;

Yl 02><l

Woo= al{ }, trong d6 Y, va Y, la ma tran trong tdp hop thir muoi

02x1 2

. L un . N T A £ (10 .10
tam, trong d6 tap hop tht mudi tdm bao gdm it nhat mot trong so {0} va L},

Y, Y,

hOéC W 20— & |:
3 10 0 0
2x1 2x1

}, trong d6 (Y,,Y,) la nhém ma trén trong tip hop

thr muoi chin, trong d6 tap hop thr muoi chin bao gém it nhat mdt nhém ma tran

A . n n 1110 . [10]]1
trong sO cac nhom ma trén sau day: (LJ,LD va [[J{OD,

0 0 , \ . A A
hodc Wa=a,, [ ;{Xl ;{“}, trong d6 (Y,,Y,) 1a nhom ma trén trong tap hop
1 2

thr hai muoi, trong d6 tap hop tht hai muoi bao gbm it nhat mdt nhém ma tran

£, , N " 1110 . 011
trong sO cac nhom ma trén sau day: @O}LD va @J[OD,

Y1 Y2
¢ Y1 _(Dm Y2

m

Y,
?.Y,

m

Y,

-0, Y,

m

hodc W bing ,82{ } hodc ﬁ{

}, trong d6 ¢, =e”’,
6<[0,2z] vd Y, v Y, la ma trdn trong tip hop thir hai muoi mét, trong d6 tap

o . X A a1 A A |1 . |0 \ \
hop thir hai muoi moét bao gom it nhat mdt trong so {0} va L} a, va B, la

cac hé s6 ty 1€ va 0,, la ma tran khong gom hai hang va mét cot.
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Dua vao khia canh thr mudi mot va cac cach thuc hién néu trén, theo cach
thuc hién cua khia canh thtt mudi mot, bang méa bao gém bang ma hang 3 va bd
chon duoc tao cAu hinh dé chon ma trin tién ma hoa W tir bang ma hang 3 dua
v4o tin hiéu tham chiéu.

Dua vao khia canh thtr mudi mot va cac cach thuc hién néu trén, theo cach
thue hién khac cua khia canh tht muoi mét, sb cong tin hidu tham chiéu duoc thu
bdi bd thu 1a 4 va ma tran tién ma héa W=W,; W2, trong do:

0 0

S O O =
S O~ O
oS = O

0
0
Wy = ! ;

W2 1a ma tran trong tap hop tht hai muoi hai, trong d6 tap hop thr hai

v v oy 0,

m
m+—
2

. . A ’ A A X Vi v,,H.E Ole 02X1 Ole vm+—
muoi hai bao gom it nhat mot trong s6 ¢, 2 , 24,
02><1 02><1 Vm
vy 0y 0y
I71+?
a]]
0 v, v
Vi 02><1 Ole . 2x1 m maly i 1
alo,, v v va x4, trong do , -| |,
x m mall ) _,zﬂﬁ
2
1
0 N \ A A A C1s
A ety |, 0= ol m:O,l,---,?—l, 0,, la ma tran khong gom hai hang
2 e

vamot cOt va «,, 1a hé so ty I¢.
Dua vao khia canh thd mudi mdt va cac cach thuc hién néu trén, theo cach
thuc hién khac ctua khia canh thtr muoi mdt, s6 cong tin hiéu tham chiéu duoc thu

boi bd thu 13 4 va ma tran tién ma héa W=W,3Waq, trong do:

1 1 0 O 1 0 0 O
1 -1 0 0 p 0 0 |
Wai=A. , trong do A= " , =/, p =e” va
23 0 0 1 g 0 0 1 0 Py, =€" P, =€
0 0 1 -1 00 0 o
6,,0, €[0,2x];
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Wasla ma trén trong tdp hop tht hai muoi ba, trong dé tdp hop thu hai

1 00 1 00 1 0 0
. A s Ao A £ 01 0 010 0 00
muoi ba bao gom it nhat mdt trong s0 «,, , O , ap,
0 01 0 0 0 010
0 00 0 0 1 0 01
0 0 0
. 1 0 O , 1A Ao 1A
v an| o ,trong d6 «,, la hésotylé.
0 0 1

Dua vao khia canh thr muoi mot va cac cach thuc hién néu trén, theo cach
thuc hién khéc cta khia canh th mudi mot, sd céng tin hiéu tham chiéu duoc thu
béi bo thu 1a 4 va ma tran tién ma hoa W=W,sW, trong do:

X 0 , R 1 0 |

Wos= > |, trong d6 X=A. _,, |, A= o =e,

0,, X 1 ej 2 QT g2
0e[0,27] va 0,, lama tran khéng gdm hai hang va bén cot;

Yl 04><l

W26=a]{ }, trong do (Y,,Y,) 1a nhom ma trdn trong tdp hop tha

04><2 2
hai muoi tu, trong d6 tap hop thir hai muoi tu bao gdm it nhat mdt nhém ma trn

trong sO cac nhom ma trén sau day:

1 071 [0 0] [1] 1 0][0] 0 olfo
0 0|0 1 0[]0 0 0/]1 1 0|1
0 1[0 0 0/’]0 0 1,10 0 0[]0
0 oflof) o 1][o)) (lo of]o] 0 1]]0
1 0][0] [0 0][0] 1 0][0] 0 o]fo
0 0|0 1 0[]0 0 0[]0 1 0/(0
0 11 0 0/|1 0 10 0 0/’]0
0 0][0] , 0 1]|0 , 0 o) [1]) 4 (L0 1]11
. Y, 0, , . 4, n n
hodc Wy=a,, 0o v I trong d6 (Y,,Y,) 1a nhdm ma trén trong tap hop
4x1 2

tht hai muoi tam, trong d6 tip hop tht hai muoi tdm bao gdm it nhat mot nhém

ma tran trong sO cac nhém ma trén sau day:
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111 0 1170 0 0][1 0 0][0 0

0[]0 0 0|1 0O 1{{0 0 1/{1 0

01’0 1 01’70 0 or|o 1 01’0 0

0[]0 0 0[]0 1 0ll0 0 0] |0 1

[0][1 0] [0][0 O] olf1 o ol[o 0

o,oo’ 0,10) o’oo v O,lo,vé,%léhé
110 1 1110 0 00 1 01’10 0

0][0 0] 0][0 1 110 0 11]0 1

sb ty 1€, 0,, la ma tran khong gém bdn hang va hai c6t va 0,,, la ma trdn khong
gdm bdn hang va mot cot.

Dua vao khia canh thd mudi mot va cac cach thuc hién néu trén, theo cach
thuc hién khéc cua khia canh thir mudi mot, sd céng tin hiéu tham chiéu dugc thu
boi bd thu 13 4 va ma tran tién ma héa W=W,;Wag, trong do:

X

Wor= { 0

2x2

0,, , 11 1 0 .
, trong d6 X=A. , A= , @ =¢7,0€[0,2r]
X 1 -1 0 o,

va 0,, la ma trdn khong gobm hai hang va hai cdt;

Y o0,
W28=al4|: 1 2x1

02><2 2

}, trong d6 (Y,,Y,) la nhom ma trén trong tap hop thir hai

muoi lam, trong d6 tap hop thir hai muoi 1dm bao gém it nhit mot nhém ma tran

. X X 1 011 (Tt o7To
trong sO cac nhom ma trén sau day: ([O J[OD va [[O J,LD,

Y1 02><2

02x] 2

hodc Wys= amli }, trong d6 (Y,,Y,) la nhom ma trén trong tép hop

tht hai muoi chin, trong d6 tap hop thir hai muoi chin bao gém it nhat mot nhém

A L . n N 1{|{1 O . 0|1 O
ma tran trong s6 cac nhom ma tran sau day: ollo 11l Y l1llo 1]l @

lahé soty lé va 0,, la ma tran khong gom hai hang va mot cdt.
Dua vao khia canh thir muoi mot va cac cach thuc hién néu trén, theo cich
thuc hién khéc cua khia canh thtr mudi mét, so cong tin hiéu tham chiéu duoc thu

béi bd thu 14 4 va ma tran tién ma héa W=W,y W3, trong doé:
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X

Woe= [
O2><2

0,, , 10 1 0 .
|, trong d6 X=A. , A= , ¢,=¢7,0€(0,27
X} g [o J {0 0, ? [0,27]

va 0,, 1ama tran khong gém hai hang va hai cot;
Yl 02)(1 r \ 7 A A ’ .
Wi=a; 0 , trong d6 (Y,,Y,) 1a nhom ma trdn trong tap hop thir hai
2x2 2

muoi sdu, trong d6 tap hop thir hai muoi sdu bao gém it nhat mét nhém ma tran

P ) X 1 o]t . ([1 o]fo
trong sO6 cac nhom ma trén sau day: ([0 JL)D va ([O J,[lﬂ,

Y1 02><2

hodc Wip=«a
' % e |:02><1 YZ

}, trong d6 (Y,,Y,) la nhom ma trén trong tap hop

th ba muoi, trong d6 tap hop thir ba muoi bao gdom it nhat mot nhom ma tran

, i X 117t 0] . (To][1 o N
trong sO cac nhom ma tran sau day: ([0}[0 ID va (L}[O ID, o,s la hé so

ty 16 va 0,, la ma tran khong gdm hai hang va mot cot.

Dua vao khia canh thtr muo6i mét va cac cach thuc hién néu trén, theo cach
thuc hién ctia khia canh thir muoi mot, bang mé bao gém bang ma hang 4 va b
chon dugc tao cdu hinh dé chon ma trdn tién ma héa W tur bang ma hang 4 dua
vao tin hiéu tham chiéu.

Dua vao khia canh thttr muoi mét va cac cach thuc hién néu trén, theo cach
thuc hién khac cua khia canh thir mudi mét, sb céng tin hiéu tham chiéu dugc thu

bdi bd thu 1a 4 va ma tran tién ma héa W=W3 W, trong doé:

1 00 0
01 0O
0 010
Wi=L0 0 0 1],
vm V”H_E 02><1 02><1 1 1
W= a 2 , trong d6 , _| ,|,v ,= A
N 02)(1 02><1 vm vm+? o e'.Z”ﬁ m+—l;£ ej27t N2
N s A A \ A A A < 1 s \
m=0,1,---,—2——1, N la s0 nguyén duong, 0,, la ma trdn khéng gom hai hang va

mot cot va «,, la hé soty Ié.
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Dua vao khia canh thir mudi mot va cac cach thyc hién néu trén, theo céach
thuc hién khac cua khia canh thr mudi mot, s6 cong tin hi€u tham chi€u dugc thu

boi bd thu 14 4 va ma tran tién ma héa W=W33 W34, trong do:

1 1 0 O 1 0 0 O
1 -1 0 , 0 ¢ 0 0 . o s
Wi=A- , trong d6 A= " , o, =¢,p =¢” va
B0 01 5 o0 1 o % 4
00 1 -1 0 0 0 g
0]’926[0927[];
1 0 0 O
01 00O , A Ao 1A
Wu=a,, 00 1 0 ,trong d6 «,, 1a hé so ty I&.
0 0 0 1

Dua vao khia canh thir mudi mét va cac cach thuc hién néu trén, theo cach
thuc hién khéac cia khia canh tht muoi mét, so cong tin hiéu tham chiéu dugc thu
boi bd thu 1a 4 va ma trén tién ma héa W=W;5W3s, trong do:

X 0 , DU 1 0 |
W35={ ;4} trong d6 XzA{ 3 |, A{ :l,qon=ef9,

0,, 1 ejf e/”
0 <[0,27] va 0,, la ma trdn khong gom hai hang va bén cot;

Yl 04><2

04><2 2

W36=al{ }, trong d6 (,,Y,) 1a nhém ma trén trong tip hop thd

hai muoi bay, trong dé tap hop thir hai muoi bay bao gém it nhit mét nhém ma

1 0j|1 O 1 0/]0 O
A A s . n A 0 0|0 O 0 0j|1 O
trdn trong sO cac nhom ma trdn sau day: , , , R
0 10 1 0 1110 O
0 0/]10 O 0 0|0 1
0 0f{L O 0 0|1 O
1 0[{0 O \ 1 0{(0 O V1A K 4o 1A o \ A A
, va , , oy lahésotyléva 0,, la matrdn khong
0 010 1 0 0|0 1
0 1110 O 0 1](0 O

gom bon hang va hai cdt.
Dua vao khia canh tht mudi mot va cac cach thuc hién néu trén, theo cach

thuc hién khéc cda khia canh thtr mudi mét, so cong tin hiéu tham chiéu duoc thu
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béi bod thu 12 4 va ma tran tién md héa W=W3;W3g, trong do:

X

Wsi7= [
02><2

0, , 11 10 ;
1, trong d0 X=A- , A= , ¢,=¢e’, 0€l0,2x
X} g L _J {0 0, ?, [0,27]

va 0,, 1a ma tran khong gém hai hang va hai cot;
Was=a, {0‘;‘2 Oﬂ , trong d6 (Y,Y,) Ia (E} ‘fHé ?D va a, 1 he sb
ty 1€.
Dua vao khia canh thr muoi mdt va cac cach thuc hién néu trén, theo cach
thuc hién khac cta khia canh thir mudi mét, sé cong tin hiéu tham chiéu dugc thu
béi bd thu 14 4 va ma tran tién mad hoa W=W39W4, trong do:

X

W39:{ 0

0 , 1 0 . 1 0 , ,
>2 | trong d6 X=A- va A= , trong d6 ¢, =e”,
X 0 1 0 o,

2x2
0<[0,27] va 0,, la ma tran khéng gdm hai hang va hai cot;

Y, 0 . (|1 01 0 \ s A X
W40=0420[01 M} trong d6 (Y,,Y,) la [[O IJ’{O ID va «, la hé so
2x2 2

A

ty 1€.

Dua vao khia canh thir mudi mot va cac cach thuc hién néu trén, theo cach
thuc hién khac cta khia canh thtr mudi mét, ma tran tién ma héa W=W,W,, trong
d6 k 1a s 18, t 1a s6 chan, va

Wi duoc st dung dé chi bdo thong tin trang thai kénh bang rong va W, duoc
st dung dé chi bao thong tin trang thai kénh bang hep,

hodc Wy duoc st dung dé chi bao thong tin trang thai kénh dai han va W;
duogc sir dung dé chi bao thong tin trang thai kénh ngén han.

Dua vao khia canh thr mudi mét va cac cach thuc hién néu trén, cach thuc
hién khac cia khia canh thir muoi mot con bao gém:

bo thay thé, duoce tao ciu hinh dé thuc hién, theo ma anten, sy thay thé hang
hoac thay thé cot 1én ma tran tién ma héa W.

C6 thé duge dé xuét theo khia canh tht hai muoi, tram géc ma bao gém:

b6 giri, dugc tao ciu hinh dé giri tin hiéu tham chiéu t6i thiét bi ngudi ding

UE;
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bd thu, dugce tao cdu hinh dé thu CSI ma duoc gui béi UE;

bd chon, duge tao cdu hinh dé chon, theo PMIL, ma tran tién ma hoa W tir
bang ma dugc luu trit trong bd luu trit, trong d6 ma tran tién ma héa W twong tng
voi PMI; va

bd giri con duoc tao cdu hinh dé g thong tin téi UE theo ma tran tién ma
hoa W.

Dua vao khia canh thir hai muoi, theo cach thuc hién ctia khia canh th hai
muoi, bang ma dugce luu trit trong bd luu trir bao gdm bang ma hang 1 va bd chon
duogc tao cdu hinh dé chon ma tran tién ma hoa W tir bang ma hang 1 theo PMI.

Dua vao khia canh thir hai muoi va cach thuc hién néu trén, theo cach thuc
hién khac cia khia canh th hai muoi, sb céng tin hiéu tham chiéu duogc gui boi
b6 giri 14 4 va ma tran tién ma héa W=W,W,, trong do: -

0 00

o O =

1
0
0

0
1
w,=LY 0 ;

— O O

W2 1a ma tran trong tap hop thir ndm, trong d6 tap hop thir nim bao gdm it

2x m

A A A Vi A 02><1 /4 1 A A
nhat mét trong sO ¢ va ¢ , trong d6 , _| |, 0,, la ma trdn
1 ejZ;rﬁ

khong gdém hai hang va mét cot, m=0,1,---,N-1, N 1a sb nguyén duong va ¢,
13 hé sb ty 18.

Dua vao khia canh thtr hai muoi va cac cach thuc hién néu trén, theo cach
thyc hién khac ctia khia canh thir hai muoi, s6 cong tin hiéu tham chiéu duoc gui
bdi bd gui 1a 4 va ma tran tién m& hda W=W;W., trong do:

W3 1a ma tran trong tip hop thr hai, trong d6 tap hop thir hai bao gom it

1 1 1 1 1 1 0 O 0O 0 0 O
A " X 1 j -1 —j -1 -5 0 0 0O 0 0 .
nhat mot trong sO / J , / , 0 va
0 0 0 O 0O 0 1 1 1 1 1 1
00 0 0 0 0 -1 —j 1 —j 1
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001 1
001 j|
1 10 0f
1 0

W4 la ma tran trong tap hop tht ba, trong d6 tap hop thir ba bao gdm it nhit

1 0 0 0

0

A /( Y O r \ A /’\ 2 A
mot trong s6 «, ol @0l @ va a,| |,trong d6 «, lahé soty lé.

0
1

(=i

1

0

0 0

Dua vao khia canh thr hai muoi va cac cach thuc hién néu trén, theo cach

thuc hién khac cta khia canh th(r hai muoi, s6 cong tin hi€u tham chiéu dugc gt
boi bd gui 1a 4 va ma tran tién ma héa W=WsWs, trong do,

W= [bpmo v Py " Pty N], trong d6 p 1a s6 nguyén khong am, n

va N la cac s6 nguyén duong va b, =|¢ hodc b,=| | |;

khi n=2, Ws1la ma tran trong tap hop tha tu, trong do6 tap hop thir tu bao
T % 1 . o
gOm it nhat mot trong s0 «, ol V& | |>va

khi n=4, W 1a ma trén trong tap hgp thr nam, trong d6 tap hop thir ndm

0 1 0 0 0

A £ A £ 0 1 0 . 0 ,

bao gém it nhat mdt trong s6 «, ol Blol Blols %l V& %, trong do
1 0 0 0 1

a, 1ahéséty 8.

Dua vao khia canh th hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac ctia khia canh thtr hai muoi, sé cong tin hiéu tham chiéu dugc gir
bdi bo giri 14 4 va ma tran tién ma héa W=W,Ws, trong dé:

X

,p la sd
0 p

b

pmod N (p+1)mod N e b(p+n~1)model

0 .
W7=[ ;{”} , trong d6 Xz[b

2xn
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1
nguyén khong am, n va N la cac s6 nguyén duong, b, ={ m} va 0,, la ma

-
e N

tran khong gom hai hang va n c0t;

Y] r \ by 14 3 ~ 1% r A
Ws=a, v I trong d6 Y, va Y, la cac ma tran chon cgt hodc cac ma tran
2

khong va «, lahésbtyle,
khi n=2, (Y,,Y,) la nhdm ma trén trong tap hop thir sau, trong dé6 tap hop

thir sdau bao gom it nhat mot nhém ma trén trong so6 cac nhém ma trén sau day:

GHaD) (R, (e (G,

khi n=4, (Y,,Y,) la nhém ma tran trong tdp hop thir bdy, trong do6 tap hop

thir bay bao gbm it nhdt mot nhém ma trén trong s6 cdc nhém ma tran sau day:

— - = = - = ~_ = - = = =

1770 olfo o] o 010
0l|0 1{|0 0l(0 0
0’10 0’10 1110 0[]0
0] 0] 0] (0] 10][0] 1/]0
o1} (To][o]) ([o]]0] 0] o
0l|0 01 0|0 0l]0
0l’l0 0/’10 0’1 0’[0
LoJ[og) (LoJLof) \loflo]) .5 \LOJLE

9 2
Dua vao khia canh thr hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac cta khia canh thir hai muoi, s0 cong tin hi€u tham chi€u dugc gti
bdi bd giri 1a 4 va ma trén tién ma hoéa W=WoW, trong do:

X

W B
’ {0%2

0 , 1 0 . . N N x .
;22}, trong dé XZ[O J va 0,, la ma trAn khong géom hai
hang va hai c0t;
Y, . \ < A A Tox A
Wir=a v | trong d6 Y, va Y, la cdc ma trn chon cft hodc cac ma tran
2
khong va (Y,,Y,) la nhom ma tran trong tap hop thir tam, trong do tap hop thir

tdm bao gom it nhat mot nhém ma tran trong s6 cac nhém ma trén sau day:
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D, (60, 3D, 0D LD 0D,

N\

“

A H(ﬂ 0 D va ﬂl([?H O D’ trong d6 @, ¢, M 14 s nguyén duong, n la
2 Pn

) nguyén khong &m nho hon M va «, va g, lacaché s6 ty 1&.

Dua vao khia canh thr hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac cua khia canh thtr hai muoi, bang ma dugc luu trit trong bd luu tri
bao gém bang mi hang 2 va bd chon dugc tao cdu hinh dé chon ma tran tién ma
hoéa W tir bAng ma hang 2 theo PMI.

Dua vao khia canh thr hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac cua khia canh tht hai muoi, sb cé)ng tin hiéu tham chiéu duoc gui

boi bd giri 14 4 va ma tran tién ma héa W=W,W1,, trong do:

1 000

01 00

0010
W11=0 0 0 1 :

W12 12 ma tran trong tap hop thtr chin, trong d6 tap hop thi chin bao gdm it

, , v 0 Vo YV 0,, 0,
A A A m 2x1 m+— \ : J4
nhat mdt trong sO «; , O 2| va a , trong do
02)(1 AV 0 0 vm v N
2x1 2x1

m m+—
2

1 0 \ 1A Koo 1A
v =[ _ m} 0={0j| va a lahésotylé,

2r—
eAI”N

A e vm OX \
vakh1W12=a{ “} m=0,1,---,N-1,va

02><l m
. Vn VN . 00 0y N .
khi Wi=¢, 2 | hodac Wo=¢,| , , m=0,1,--,—-1 va 0,
0, 0, ! ”'+% 2

1 ma tran khong gdm hai hang va mét cot.

Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac ctia khia canh thtr hai muoi, s6 cong tin hiéu tham chiéu dugc gir
boi bd giri 14 4 va ma tran tién ma hoa W=W;3W 4, trong do:

W13 12 ma trin trong tip hop thit mudi, trong d6 tap hop thir mudi bao gom
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11 1 1] 1 1 0 0 0 0 00
£ A J 1 7 -1 - -1 - 0 0 0O 0 0 0
it nhat mot trong s6 A- / / , A- J , A-
00 0 O 0 0 1 1 1 11
00 0 0] 0 0 -1 —j 1 —j 1 j
0 0 11 1 0 0 0
. 001 j , 0@ 0 0 , .
va A , trong d6 A= " , @,=e% , @ =% va
1100 8 o0 1 0| 7 v
1 j 00 0 0 0 ¢

6,6, €[0,2x];

Wis1a ma trén trong tap hop tht muoi mét, trong dé tap hop thr mudi mot

1 0 0 0

A g A A A O O b O N N A A 9 1A

bao gom it nhat mot trong s6 «, o 1| 2 Hl, o V2@ 1a hé so ty 1€.
0 0 0 1

Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac cta khia canh thr hai muoi, s6 cong tin hi€u tham chi€u dugc gui
bdi bd gui 1a 4 va ma trén tién ma hoa W=W15Wy, trong do:

X

W15=|V
02><2

0,,, , 11 1 0 .
, trong d6 X=A- , A= , ¢,=¢7, 0e[0,2r]
X 1 -1 0 o

va 0,, la ma tran khong gom hai hang va hai cét;

Yl 02><1

W16=a8{ }, trong d6 (Y,,Y,) la nhém ma trdn trong tdp hop thu

02x1 2

mudi hai, trong d6 tap hop thir mudi hai bao gom it nhit mot nhém ma tran trong

acciimmrmenss (] (20 (2] ()

Y, Y,

hOé_iC W16=a {
’ 02><I 02><1

}, trong d6 (Y,,Y,) la nhom ma trén trong tap hop

th muoi ba, trong d6 tap hop thit mudi ba bao gém it nhit mot nhém ma tran

£, , N n 011 . 1110
trong s0 cac nhom ma trén sau day: HJ{OD va ([O}LD,

0 0 J3 B J4 A A
hodc Wig=a,| ' >*|, trong d6 (Y,,Y,) 1la nhom ma trin trong tap hc
1 2
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tht mudi bdn, trong d6 tap hop thir mudi bdn bao gdm it nhat mdt nhém ma trin

: 0|1 . 1110 A A e 1A LN
trong sO cdc nhom ma tran sau day: HJ{OD va ([O}LD’ o, lahésotyléva

0,, la ma trdn khong gém hai hang va mét cot.

Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac ciia khia canh tht hai muoi, sé cong tin hiéu tham chiéu dugc gii
b6i bd giri 13 4 va ma tran tién ma héa W=W;W 3, trong do:

W17={ X OM} trong do XzA{1 1,7: 1 137:} , A=[1 O}% =e”,

0,, X 1 &2 o7 o2 0 9,

e
0e[0,27] va 0,, la ma tran khong g@)m hai hang va bdn cot;

Y] 04><1

W18=a9 |:0

}, trong d6 Y, va Y, la ma trén trong tap hop thir muoi

4x1 2

lam, trong d6 tap hop thir muoi lam bao gdm it nhat mét trong sd

(e R =
oS O = O
S = O O

—_0 O O

Y, Y
hodc W13=a{ b }, trong d6 (Y,,Y,) la nhom ma trén trong tip hop

4x1 4x1
thr mudi sdu, trong do tap hop thtr muoi sau bao gdom it nhat mot nhom ma tran

1110 0(]0
A . : n A 010 \ 110

trong sO cac nhom ma trén sau day: ol va olloll
010 0|1

3 0 X 0 X r by J4 A A
hoac ng=a9[;{‘ ;1}, trong d6 (Y,,Y,) la nhom ma trén trong tap hop
1 2 '

thir mudi bay, trong d6 tap hop thir mudi bay bao gdm it nhit mot nhém ma tran
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trong sO cac nhom ma trén sau day: , & lah¢sotyleva

o o o =
o = O O
oS O = O
-_ O O O

0,, la ma trdn khong gdbm bon hang va mdt cot.
Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac cta khia canh thir hai muoi, s6 cong tin hi€u tham chiéu dugc guri

boi bo giri 14 4 va ma tran tién ma hoa W=W9Wy, trong do:

X 0 , 1 0 1 0 _
Wio= 2| trong d6 X=A- , A= , o, =e’, 0e[0,2r]
0,, X 0 1 0 o,

va 0,, la ma tran khong gom hai hang va hai cot;

Y, 0 . \ A A . ‘e
War=e,, [0 ! ‘2{“}, trong d6 Y, va Y, la ma trin trong tap hop thi muoi
2x1 2

’ T ’ N A s A A A 1 \ 0
tam, trong do tap hgp thir muoi tdm bao gdm it nhat mot trong so {0} va L:! ,

Y Y
hoic Wao=e,,| ' ? |, trong d6 (Y,,Y,) 1a nhdém ma tran trong tap hc
10 g 12 X2 g ap nop

02><1 2x1

thr mudi chin, trong do6 tap hop tht muoi chin bao gém it nhat mot nhém ma tran

£ , n n 1110 . 0]]1
trong sO cac nhom ma trén sau day: ([J[lD va ([J{OD,

: 0 0 . \ , A A
hodc W20=a10{$1 ;“}, trong do (Y,,Y,) 1a nhém ma trén trong tip hop

1 2

thi hai muoi, trong d6 tap hop thir hai muoi bao gdm it nhit mot nhém ma tran

L, , N N 1110 . 011
trong sO cdc nhom ma trén sau day: GO}LD va ([J[OD,

. Y, Y Y Y, .
hodac W bang ﬂ{ ! 2 } hodc ﬁ{ ! 1 }, trong d6 ¢, =e”,
gp Yl _q)mYZ (DmYZ _¢N1Y2

m

0<[0,27] va Y, va Y, la ma trdn trong tip hop thir hai muoi médt, trong do6 tap
o . X T A |1 . |0 \ \
hop thtr hai muoi mot bao gdm it nhat mdt trong so ol YA | ] % V2 B, 1a

cac hé so ty 1€ va 0,, la ma trdn khong gom hai hang va mdt cot.
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Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac cia khia canh thir hai muoi, bang ma duogc luu trir trong bo luu tri
bao gébm bang ma hang 3 va bd chon duoc tao c4u hinh dé chon ma tran tién ma
héa W tr bang ma hang 3 theo PML.

Mot cach tiiy chon, trong d6 sb cong tin hiéu tham chiéu duoc giri boi bd

giri 14 4 va ma tran tién m3 héa W=W,; W, trong do:

1 0 0 0
01 00
0 010
0 0 01

W= ;
W2, 1a ma trén trong tap hop thr hai muoi hai, trong d6 tap hop thtr hai

\ 7 7 vm v N 02)(1 vm v”H'ﬁ 02X]
muoi hai bao gom it nhat mét trong s6 «,, ) , o 2 ,
02><1 02><1 vm 02X1 02X] vm+ﬁ
2
V 0 0
vm 02><l 02><1 . m+% 24 2 1
a0, vy va  «, , trong do , -| |,
2x1 m eV Ole v, vm+_ . j2r 2
1
N 0 N \ R R A C s
v o= w1, 0=] |, m=0,1,---,—-1, 0,, la ma tran khong gom hai hang
m+N j2 2 0 2 2x1 <
N V4
e N

vamodt cOt va ¢, la hé so ty lé.
Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac cta khia canh thtr hai muoi, so cong tin hi€u tham chiéu dugc gui

bdi bd guri 1a 4 va ma trén tién m& hoa W=Wy3Wy4, trong do:

1 1.0 0 1 0 0 0
1 -1 0 0 0o 0 0 |
Wyi=A- , trong do A= , = o =e/% va
720 0 11 & 0 0 1 of 7€ P=c
0 0 1 -I 00 0 ¢
6,0, €[0,27];

Wy la ma trén trong tép hop thtr hai muoi ba, trong d6 tap hop tht hai
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1 00 1 00 1 00
ba b Am it nhit mét t £ 010 010 0 00
mot trong sO , a , a
muoi ba bao gom it nhat m¢ 880 @y, o 20 0 o 2o 1 o
0 0 0 0 0 1 0 01
0 0 O
. 1 00 , 1A Ao 1a
va an| o , trong d6 «,, 1a h¢ soty I¢.
0 0 1

Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khéc cta khia canh thtr hai muoi, s6 cong tin hi€éu tham chiéu dugc guri
bdi bd giri 1a 4 va ma tran tién m& hoa W=W,5Wy, trong do:

1 1 1 1
X 0 , 1 0 .
W25:l: ;24}’ trong do X:A|: 37":|) A:{ jl:¢n=ejea

iz =
02><4 1 2 e e 2 0 ®,

0<[0,27] va 0,, la matrin khong gdm hai hang va bdn cot;

Y1 04><1

W= al{ }, trong d6 (Y,,Y,) la nhém ma trén trong tap hop thtt hai

04><2 2
muoi tu, trong d6 tap hop th@ hai muoi tu bao gdm it nhdt mdt nhém ma tran

trong sO cac nhom ma trén sau day:

- N — - . — - = -

1 0][1 00 1 olfo 0 o]0
0 0[]0 1 0/]0 0 0|1 1 0f]1
0 110 0 0[]0 0 110 0 0[]0
0 of{o]) \[o 1]|o]) ([o of[o]) (lo 1]]o0
1 0][0] [0 0][0] 1 0]]0] 0 o0]fo
0 0[]0 1 0[]0 0 0 1 0[]0
0 1|1 0 01 0 1/70 0 00
[0 o] Lo]) (Lo 1]lo]) \[o of[1]) 4 ([0 1f[1

b b

Y,
hO(;lC Wae= a; {0 '

4x2

v }, trong d6 (Y,,Y,) la nhom ma trdn trong tap hop

4x1 2
tht hai muoi tdm, trong d6 tip hop thi hai muoi tdm bao gém it nhit mot nhém

ma tran trong sO cac nhdm ma tran sau day:
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1771 0] 11]o o olf1 o olfo o
0|10 0 0|1 0 1[0 0 1{[1 0
orlo 1 0’0 0 or'l0 1 0’0 0
0[]0 0] 0] |0 1 010 0 0/[0 1
0] [1 0] o]0 0 ol[1 0 o]fo o
o,oo’ 0’10, 0’00 v 0910 A, a, 14 hé
110 1 110 0 00’10 1 01’l0 0
0]]0 0] 0][0 1 1110 0 1[0 1

sdty 18, 0,, 13 ma tran khong gdm bdn hang va hai ¢cot va 0,, 13 ma trin khong
gdm bdn hang va mot cot.

Dua vao khia canh thr hai muoi va cdc cach thuc hién néu trén, theo cach
thuc hién khac ctia khia canh tht hai muoi, sb céng tin hiéu tham chiéu duoc gui
bdi bd g 1a 4 va ma tran tién ma hoa W=W,; W, trong do:

X

Wo7= [ 0

0,,, , 11 1 0 .
, trong d6 X=A- , A= , ¢,=¢,0€[0,2r]
X 1 -1 0 o

2x2
va 0,, la ma tran khong gom hai hang va hai c0t;

Y, 0 .
Wos= 0514[ ! ;*‘ } ,trong d6 (Y,,Y,) la nhém ma trén trong tap hop thir hai

02><2 2

muoi ldm, trong d6 tip hop tht hai muoi 1im bao gém it nhit mot nhém ma tran

P R ) 1 o][1Ty . (T1 o]fo
trong sO cac nhoém ma tran sau day: ([0 J[OD va HO JLD’

Yl 02><2

hOé,C Wag= ay |:0

} trong d6 (Y,,Y,) la nhdm ma trén trong tdp hop

2x1 2

thr hai muoi chin, trong d6 tap hop tht hai muoi chin bao gém it nhdt mot nhém

A Ay . A N 1|1 0 . o({1 0 .
ma trén trong sO cdc nhom ma tran sau day: ollo 1] V@ o 11> @ la

hé so ty I¢ va 0,, la ma tran khdng gom hai hang va mot cot.
Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac cia khia canh thr hai muoi, sO cong tin hi€u tham chiéu dugc gui

boi bo g 1a 4 va ma tran tién ma hoa W=Wy2yW3, trong d6:
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X

02x2

Woro=
29[ 0 1 0 o,

0 , 1 0 1 0 .
;22}, trong do X=A-[ ], A=[ }, p,=¢’,0¢e[0,2r]
va 0,, 13 ma trAn khong gdm hai hang va hai cot;
Y1 O2><1 I4 \ r A A , .
Wi=a 0 , trong d6 (Y,,Y,) 1a nhém ma trén trong tap hop thir hai
2x2 2

muoi sau, trong d6 tap hop thir hai muoi sdu bao gém it nhat moét nhém ma tran

P X X 1 o][1) . (T1 o]fo
trong sO cac nhodm ma tran sau day: HO J{OD va ([0 J,LD,

Yl 02><2

hodc W30=al{ } trong d6 (Y,,Y,) la nhém ma trén trong tap hop

02)(1 2

thtr ba muoi, trong d6 tap hop thir ba muoi bao gdm it nhat mot nhém ma trdn

, . 111 O . 0|1 0 \ 1A A
trong sO cac nhom ma tran sau day: ([0}[0 ID va ([1]{0 ID, a, 1a hé so

ty 16 va 0, 1a ma trin khong gdm hai hang va mét cot.

Dua vao khia canh thtr hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khéc cta khia canh thir hai muoi, bAng ma dugc luu trit trong bo luu trit
bao gém bang ma hang 4 va bo chon duogc tao cu hinh dé chon ma trin tién ma
héa W tir bAng ma hang 4 theo PMI.

Dua vao khia canh th hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac ctia khia canh thir hai mwoi, sé cbng tin hiéu tham chiéu dwoc gui

boi bo giri 14 4 va ma tran tién ma hoa W=W3, W, trong do:

1 00 O
0100
0 010
Wy =0 0 0 1],
Vn VN 00 0, | 1
= 2 J = /71+ﬂ
W32 am 02x1 02xl vm v ’ trong do " :|: ./2”%:| , VHH-E 12”( 2) ,
m+3- e e N
N s K A \ A N A < 1a \
m= 0,1,---,?—1 , N la so nguyén duong, 0,, la ma tran khong gdm hai hang va

mdt cot va a,, 1ahé sbty 1é.
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Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khéc cta khia canh tht hai muoi, so cong tin hiéu tham chiéu dugc g

bdi bd guri 14 4 va ma tran tién ma hoa W=W33Wia, trong do:

1 1 0 O 1 0 0 O
1 -1 0 0 , 0 p 0 0 | o
Wis=A- , trong d6 A= " , =e g =% va
33 00 1 1 g o0 1 ol P @,
0 0 1 -1 0 0 0 ¢
6,,6, €[0,27];
1 0 00
01 00 , \ 1A K oeo 1A
Wis=¢,, 001 0 , trong d6 «,, 1a hé soty 1€.
0 0 01

Dua vao khia canh tht hai muoi va cac cach thuc hién néu trén, theo cach
thye hién khac cia khia canh thir hai muoi, so0 cong tin hiéu tham chiéu dugc gui
bdi bd guri 1a 4 va ma trén tien ma héa W=W35W3g, trong do:

X 0 , b1 1 1 0 .
W35=[ ;“], trong do6 X=A-(: 3 |, Az[ 0, =e”,

0, 1 e 5 e/m e 2
0<[0,27] va 0,, la ma trdn khong gdm hai hang va bén cot;

Yl 04><2

04><2 2

W36=al{ }, trong d6 (Y,,Y,) la nhém ma trdn trong tap hop thu

hai muoi bay, trong d6 tap hop thir hai muoi bay bao gdm it nhit mét nhém ma

I 0f{1 O 1 0[O0 O
A Az . A A 0 0[]0 O 0 0|1 O
tran trong sO cac nhém ma tran sau day: , , , ,
0 1110 1 0 1{]0 O
0 0[(0 O 0 0]]0 1
0 0|1 O 0 0j(1 O
1 0({0 O \ 1 01|10 O s 1A A o 1A Ln 3 A A
, va , , a5 lahé sotylé va 0,, la ma trdn khong
0 0|0 1 0 00 1
0 1{{0 O 0 1](0 O

gOm bon hang va hai cot.
Duya vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach

thyc hién khac cua khia canh thtr hai muoi, s6 cong tin hi¢u tham chiéu duge gui
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bdi bd guri 1a 4 va ma tran tién ma hoa W=W3; W, trong do:

X

W37:[
O2><2

0 i 1 1 1 0 .
>2 1, trong d6 X=A. , A= , ¢, =e”, 0e[0,27]
X 1 -1 0 o

va 0,, la ma trn khong gém hai hang va hai cot;

Wis=a,, {0‘22 Oéxj , trong d6 (Y,.Y,) 1a [[(1) ﬂ{é ?D va a, la hé sb
ty 1€.

Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khéc cta khia canh thir hai muoi, sé cong tin hiéu tham chiéu dugc gir
béi bd giri 14 4 va ma tran tién ma hoa W=W39W,, trong do:

X
02x2 .

0

0 1 0 1
Wio= >2 1 trong d6 X=A-. va A= , khigp =¢”,
39 { X g 0 1 0 p, =€

n

0c[0,27] va 0,, 12 ma tran khong gdm hai hang va hai cot;

Y, 0 (1T 0|1 0 \ NP
W=y, {01 ‘2;2}, trong d6 (Y,Y,) la [{0 liHO 1D va a,, la hé so
2x2 2

ty 1€.

Dua vao khia canh thr hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac cua khia canh thi hai muoi, ma trin tién m3 héa W=W, W, trong
d6 k 12 56 1é, t 12 s6 chén, va |

Wi duoc sir dung dé chi bao thong tin trang thai kénh bang rong va W, dugc
st dung dé chi bao thong tin trang thai kénh bang hep,

hodc Wy duoc st dung dé chi béo thong tin trang thai kénh dai han va W;
dugc st dung dé chi bao thong tin trang thai kénh ngén han.

Dua vao khia canh thir hai muoi va cac cach thuc hién néu trén, theo cach
thuc hién khac caa khia canh thir hai muoi, tram géo con bao gém:

bd thay thé, dugc tao ciu hinh dé thuc hién, theo ma anten, su thay thé hang
hodc thay thé cot 1én ma trin tién m3 hoa W.

Theo cac phuong an uu tién ciia sang ché, nho viée diéu chinh ciu tric cla
bang ma, ma tran tién ma hoéa thich hop c6 thé duoc chon theo tinh trang nhiéu, dé

chon anten truyén dit li€u va cong sudt cua anten dé lam giam lugng cac tai
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nguyén lap lich bi lang phi do su kiém soat nhiéu boi tram gbc.

Mo ta van tat cac hinh vé

Pé mo ta cac giai phap k¥ thuét trong cac phuong 4n cta sang ché rd rang
hon, sau day 13 phin mé ta vén tit cac hinh v& kém theo ma can dé mo ta cac
phuong 4n cua sang ché. R3 rang, cac hinh v& kém theo trong phin mo ta sau day
chi thé hién mdt s phwong an cta sang ché va nguoi ¢ hiéu biét trung binh trong
linh vuc k¥ thuat van c¢6 thé tao ra cac hinh vé khac tir cac hinh v& kém theo ma
khéng cén céc nd luc sang tao.

Fig.1 minh hoa phuong phap b4o cédo CSI theo phuong 4n cua séang ché;

Fig.2 minh hoa phuong phap bao cdo CSI theo phuong an khic cia sang

ché;

Fig.3 minh hoa phuong phép bao cdo CSI theo phuong an khéc cta sang
ché;

Fig.4 minh hoa phuong phap bio cdo CSI theo phuong an khéc cua sang
ché;

Fig.5 1 so dd khéi thé hién thiét bi ngudi ding theo phuong 4n cla sang
ché;

Fig.6 1a so d6 khéi thé hién tram gbc theo phuong 4n ctia sang ché;

Fig.7 13 so dd khdi thé hién thiét bi nguoi dung theo phwong 4n khac cia
sang ché;

Fig.8 14 so dd khéi thé hién tram gdc theo phuong 4n khéc cta sang ché;

Fig.9 1a so dd khdi thé hién thiét bj nguoi ding theo phwong 4n khac cua
sang ché;

Fig.10 1a so d6 khéi thé hién tram gdc theo phuwong an khéc cta sang ché;

Fig.11 1a so d6 khéi thé hién thiét bj nguoi ding theo phuong 4n khac cua
sang ché;

Fig.12 14 so d6 khéi thé hién tram gdc theo phuong 4n khéc cua sang ché;
Fig.13 minh hoa phuong phéap béo cdo CSI theo phwong 4n ctia sang ché;
Fig.14 minh hoa phuong phap bao cdo CSI theo phwong 4n ctia sang ché;
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Fig.15 1a so d6 khdi thé hién thiét bi ngudi dung theo phuong 4n clia sing
ché;

Fig.16 la so db khéi thé hién tram gdc theo phuong 4n ctia sang ché;

Fig.17 13 so d6 khéi thé hién thiét bi nguoi ding theo phwong 4n khéc ctia
sang ché; va

Fig.18 1a so db khéi thé hién tram gdc theo phuong 4n khac clia sang ché.

MG ta chi tiét sang ché

Sau day mb ta rd rang va dy da cac giai phap k¥ thuat theo cac phuong 4n
cta sang ché dua vao cac hinh v& kém theo theo cic phuong 4n cuia sang ché.
Hién nhién 13, cic phuong 4n mé ta 13 moét phan khong phai 14 tat ca cac phuong
4n cta sang ché. T4t ca cac phuong an khac thu duoc boi ngudi ¢ hiéu biét trung
binh trong linh vuc k¥ thuét trén co s& cac phuong an clia sang ché ma khéng can
cac nd luc sang tao sé nam trong pham vi bao hd cua sang ché.

Cén luu ¥ ring, cac giai phap ky thuat cta séng ché c6 thé duoc ap dung
cho cac hé thdng truyén thong khac nhau, chang han nhu: hé théng thong tin di
dong toan cau (GSM, Global System of Mobile Communications), hé théng da
truy cip phan chia theo ma (CDMA, Code Division Multiple Access), hé thong da
truy cdp phan chia theo ma bang rong (WCDMA, Wideband Code Division
Multiple Access), dich vu v6 tuyén géi tng hop (GPRS, General Packet Radio
Service), hé théng phat trién dai han (LTE, Long-Term Evolution), hé théng phat
trién dai han cai tién (LTE-A, Advanced Long-Term Evolution) va hé théng vién
thong di dong toan cau (UMTS, Universal Mobile Telecommunications System).

Ciing can hiéu rang theo cac phuong an cua sang ché, thiét bi nguoi dung
(UE, User Equipment) bao gébm nhung khéng gii han ¢ tram di dong (MS,
Mobile Station), thiét bi dau cubi di dong (Mobile Terminal), dién thoai di dong
(Mobile Telephone), dién thoai cdm tay (handset), thiét bj xach tay (portable
equipment) va tuong tw. Thiét bi ngudi ding c6 thé truyén théng véi mot hodc
nhidu mang co ban bang cach s dung mang truy cdp vo tuyén (RAN, Radio

Access Network). Vi du, thiét bi nguoi dung c6 thé 1a dién thoai di dong (hodc
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duoc goi 1a dién thoai "té bao"), hodc may tinh ¢ chirc ning tuyén thong vo tuyén;
vi du, thiét bi ngudi ding ciing c¢6 thé mang theo, bé tiii, cdm tay, may tinh ldp sin,
hodc thiét bi di dong lép trén xe.

Fig.1 l1a phuong phép thong bao CSI theo phuong 4n cua sang ché. Phuong
phéap duoc thuc hién boi UE, trong d6 UE c6 thé 13, vi dy, thiét bi nguoi dung
(User Equipment, UE), tram di dong (Mobile Station, MS), hogc bd chuyén tiép
(Relay), ma sau day goi la UE).

101. Thu tin hiéu tham chiéu dugc giri boi tram gbe.

102. Dya vao tin hiéu tham chiéu, chon ma trin tién ma hoa tir bang ma,
trong d6 bang ma bao gdm ma trén tién ma hoa W va W=aSV, trong d6 ma tran V
12 ma tran Nxv, N 1a s cdng tin hiéu tham chiéu, v <N, S 12 ma trin chon hang
duge st dung dé chon mét hoic nhiéu vecto hang tir ma tran V va o 13 héng 36.

Theo phuong an nay, ma tran tién ma hdéa duoe chon ¢ thé 13 ma tran tién
ma hoa W.

103. Guri CSI t6i tram gdc, trong d6 CSI bao gdm chi bao ma tran tién ma
héa PMI va PMI la tuong tng v6i ma tran tién ma héa duoc chon.

Theo phuong 4n nay cua sang ché, bang cach diéu chinh ciu trac bang ma,
ma tran tién ma hoéa phu hop ¢ thé dugce chon theo tinh trang nhiéu, dé chon
anten dé truyén dit liéu va cong suét cia anten dé 1am giam lwong céc tai nguyén
1ap lich b 1ang phi do sy kiém soat nhidu béi bdi tram gde.

Cén luu ¥ rang, phuong 4n nay cia sang ché khéng gi6i han loai tin hiéu
tham chiéu trong budc 101. Vi du, c6 thé 13 thong tin trang thai kénh tin hiéu
tham chiéu, giai diéu bién tin hiéu tham chiéu, hodc tin hiéu tham chiéu mang cu
thé. Can luu y nita 13, UE, theo thong bdo (nhu ldy tin hién RRC hodc tai xudng
thong tin diéu khién DCI) tir tram gbc hodc trén co s& ID 6 mang, ¢ thé yéu ciu
c4u hinh tai nguyén cua tin hiéu tham chiéu va yéu ciu tin hiéu tham chiéu tir tai
nguyén hodc khung con tuong tng.

Cén luu ¥ réng, cbng anten twong ung v6i cdng tin hiéu tham chiéu va co
thé twong Ung véi mot anten vat 1y hodc phan tir gian anten; ciing c6 thé tuong

ung v&i mot anten do, trong do6 anten 4o la su két hgp c6 trong s6 cta anten vt ly
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hozc phan tir gian anten.

Mot cach tiry chon, trude bude 102, phuong phép ¢6 thé con bao gom bude
xéc dinh chi bdo hang RI dya vao tin hiéu tham chiéu, trong d6 RI twong tng vdi
s4 16p truyén hiru dung va phuong phap ciing c6 thé bao gdm cac budc:

thu duoc tri s6 ude tinh kénh boi UE dua vao tin hiéu tham chiéu;

trén co s& tri sd udce tinh kénh, bai UE thu dugc tri s6 ctia mdi chi bao hang
RI cho phép, tinh toén tri s6 do cia mdi ma tran tién ma hoa, chéng han nhu kha
ning hodc thoéng luong cua kénh; va chon chi bao hang RI ma thu dugc tri s6 do
t81 wu 1am chi bao hang RI duoc xé4c dinh.

Mot céach tiy chon, trude bude 102, phwong phap ¢ thé con bao gbm budc
xac dinh chi bao hang RI dua vao tin hiéu tham chiéu, trong d6 chi bao hang RI
tuong Gmg v6i sb 16p truyén hitu dung va c6 thé bao gdbm RI thu duge, béi UE
trén co s& sd cdng tin hiéu tham chiéu va chi tri sé RI dugc phép tuwong tng véi
gidi han tAp hop con ciia bang mé; gidi han tip hop con ciia bang mé cé thé dugc
thong bao bdi tram gdc bang cach st dung bao hidu mirc cao ching han nhu bao
hiéu RRC cho UE.

Can luu ¥ ring, phuong 4n nay cia sang ché khong gi6i han mét cach cu
thé buéc thuc hién 102 trong d6 ma tran tién ma hoa dugce chon tir bang ma dua
vao tin hiéu tham chiéu. Mdt cach tuy chon, theo UE va ti€u chi dinh trudc chﬁng
han nhu tiéu chi khad nang cda kénh hodc t6i da hoa cong suat hodc tidu chi tdi
thiéu hoa khoang cach day cung, ma tran tién ma héa duge chon tir bang ma.

Mot cach tuy chon, theo mot phuong an khéc, budc chon ma trén tién ma
hoa tir bang ma theo 102 c6 thé bao gdbm budc chon ma tran tién mé hoa tir tip
hop con ciia bang ma dua vao tin hiéu tham chiéu, trong d6 tap hop con cua bang
mi c¢6 thé 1a tap hop con cia bang ma tic dugc dinh trudce, hodc thong bao baoi
UE t61 tram géc va sau do duoc xac dinh béi tram géc va thong bao cho UE, hodc
xéc dinh va thong bao bdi UE, vi du, tap hop con ctia bang ma thong béo gan day.

Trong budc 102, ma trén tién ma héa ma ciu tric cta nd 13 W 13 tich cua
ma tran S va ma tran V, tic la

W=aSV (])
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khi @ 1a hang s6, S 1a ma tran chon hang duoc st dung dé chon mot
hodc nhiéu vecto hang ciia ma trdn V va cé phﬁn tor 1 hodc 0, V 1a ma trdn Nxv
va N la s cbng tin hiéu tham chiéu. Ngoaira, ma trdn V ¢6 thé thoa man
Viv=yv'"l (2)

dac biét la, triso ¢ codthéla

“e {\/%\/%\/NNT 1’1}
T 3)

Bébn céng anten dugc sir dung nhu mot vi du. Khi chi bao hang RI hoéc sb

16p 1a 1, ma trin tién ma héa ma cau trac ciand la W co thé la

1 0 0 0
0 1 0
wed P H L 310
2101 2(01° 2111210
0 0 0 1
4)
do do:
a=1(5)

1 T
V=—[1 1 1 1]

2 (6)

1 00 0]f0o 0 0 0l]f0o 00 0][0 0 0 0
g_J|0 00 0ffo1 00000 0floooo
Yo 0o 0 oo 0 0o oo 0 1 oo 0 0 0

000 0/lo00o0o0lloooollooo1

(7)

khi matrin S trong cong thirc (7) duoc st dung dé chon cac hang tht nhét,
thir hai, thir ba va thirtu cdtama trdn V.

Bén céng anten dugc st dung nhu mot vi du. Ma tran tién ma héa ma ciu

trac ciand la W ciling c6 thé la

1 0 1 0

0 1 0 1
well| 011|101

21e 121 0 |'21-€”12| O
0 e’ 0 —e’?
(8)

do do
a=1 (9)
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1 ) A | ) a7
Ve{z[l 1 e e’g:l ,—2—[1 1 —e —eﬂ}} (10)

Se

o o o =
o o o o
o - o o
o o o o
o o o o
o o —~ o
o o o o
- o o ©

(11)
khi ma tran S trong cong thic (11) duge st dung dé chon cac hang thi
nhat va thr ba hodc cdc hang thir hai va thir tu cia ma tran V. Tri s ¢ c6 thé 1a

T

0,+
32

A S

W[y
Y
0|y

N
NE

0 dén 27 .Piacbiétla, triso ¢ co thé 13, vi dy,
Bon cong anten dugc st dung nhu mot vi du. Khi chi bao hang RI hodc so
16p 14 1, ma trén tién m4 héa ma cau tric ciand la W ciing c6 thé 1a

1

-1
We

0 0
o)1=t 1o 0
2100212 211 1

O O =

0
0 ~(12)

Bén céng anten duogc st dung nhu mot vi du. Khi chi bao hang RI hodc sb

16p 13 2, ma trén tién md héa ma cau tracciandla W co thé la

(1 1] (0 o1l [1 17)
11e? =] 110 0 110 0
J81 0 0 '8l 1 1 ['J8lef —ef|
0 0 e? e/
We Z _ - - - _
1 1 0 ) 0 0
1{0 0 1)1 1 1
J8l 0 0 |'\8le? -8l 0 0
Jje  _,Je Jje Jjé
e e’ | _0 0 ] e 1) (13)
do do,
a=1 (14)
1 1 1 1
v 11e? —e 1 1 1
€ — = . .
J8| 1 1 |'\J/8le? —e
Jje e je  _,je
e e e e (15)
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Se

S O O =
o o = O
o O O O
S O O O
S O O O
S O = O
S = O O
S O O O
o O O O
oS O O O
oS = O O
— O O O
oS O O =
S O O O
oS O O O
—_— o O O

(16)
khi ma trdn S trong cong thic (15) duoc str dung dé chon cac hang thir
nhét va tht hai, cac hang tht hai va cic hang thir ba, cic hang thir ba va thtr tu,
hodc cac hang thir nhét va tha tu ciia ma tran V. tri s6 € c6 thé 1a 0 dén 27,

a
16’

0,+ +
32

) L

T
242 47
3776778

NN

Dic biét 13, tri s € c6 thé 13, vi du,
Bén cong anten duogc sir dung nhu mdt vi du. Khi chi bao hang RI hozc )

16p 14 2, ma trin tién m3 hdéa ma cau tric ctiand la W c¢o thé la

11 11 0 0 0 0
1lo ol 1]o of 11 1] 1)1 1
Bl Bl —ilYE8lo o'd&8lo o (17)
We _OO 0 0 1 -1 j o—J
11 11 0 0 0 0
11 =1] 1]j —-j| 1]0 o 1]0 o
J8lo o yglo oV8|1 181 1
0 0 0 0 ] I

Bén céng anten dugc str dung nhu mot vi du. Khi chi bao hang RI hoac s6

16p 1a 2, ma trén tién ma héa ma cau tric ciand la W cling cé thé la

1 0 1 0 1 0 1 0
1le? 0110 01/ 0 1]1/0 1
WE - s s 0 s
200 112|/0 1 12(e” 012(0 0
Jjé Jjé
0 O 0 e 0 0 0 e (18)
do do:
a=1 (19)
1 0 1 0
o0 0 1
velife” oo
21 0 1 | 2|e 0
L0 e’ | 0 e (20)
1 0 0 0][1 0 0 O][1 0 0 O
S 0O 1 0 0}|0 O 0 O[|O0O 1 O O
(S s s
0 01 0/J0O O1 OO0 0 O O
_0 0 0 0_ 0 0 0 1/(0 0 0 1 (21)
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khi ma tran S trong cong thic (19) duogc sir dung dé chon thir nhit va tha
hai cdc hang, thir hai va thtr ba cac hang, thir ba va thi tu cac hang va thi nhat va

thir tw cac hang clama tran V. Tri s6 ¢ c6 thé 14 0 dén 27 . Pac biét 14, trj sb

0,

oy

,t

WY

,x

N

,+

oo |y

yE—,t

N
B!

0 ¢6 thé 13, vi du,
Bén céng anten dugc st dung nhu mot vi du. Khi chi bdo hang RI hoac $6

16p 14 2, ma tran tién m3 hoa ma cau truc chiand la W cling c6 thé la

N | =
© o o =
o o = o

N | —
©c o o =~
o = o o

N | —
o o © =
- o o ©

N | —
o o ~= o
- o o o

N | —
o = O o
- o O ©

(22)
Bén cdng anten duoc str dung nhu mét vi du. Khi chi bio hang RI hoic sb

16p 1a 3, ma trin tién m3 héa ma cau tracciand la W cothéla

-

We

&=

1

¢

o o~ o o

oS = O

%

6

J6

- o O O

j&
—e

|
Y

0 11
o 1|1 -
1J6l0 0
of o o
o] [1 1
11 1]0 o
o'Vl 0 o
0 e? e
11 [0 o
ol 11 1
o'Vl 0 o0
0 e’ e
o] [1

0|l 110
11J6|e”
1 |o

1] [o

0] 111
06| 0

1] | e”

0 1 1
0ol 1]0 o0
0 ’% e’ -
1 0 0
01 [0 0
o 1|1 1
1J6|e” —e”
o] [o o
o] [o o
ol 1/0 o
16l 1 1
0] Le’g e’
1ol [1
0 1| 1]0
06| 0
0 1] _e"'67
o 1] [o
1 0|10
0 1/6| 1
-? 0 e’
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1 1 0
110 0 o0
“Jele? -’ 0
0 0 1
17 [o o
o 1|1 1
0[V6|e? —e*
of o o
1 0 0
0ol 110 o0
ovel 1 1
0 e? —e
1 0]
0 1
0 1/
Jjé 0
0 1]
0 1
1 of
=" 01} (25)
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0
0
Se
1
0

S O o =
S O = O
S O O O
oS O O =
oS O = O
o O o O
—_— O O O
S O O -
S O o O
S = O O
—_ 0 O O
oS O o O
o O = O
S = O O
—_ O O O

(26)

khi ma trdn S trong cong thuc (23) duoc sir dung dé chon cac hang thir
nhit, tht hai va tht ba, cac hang thr nhét, thi hai va thir tu, cac hang thir nhét,
thir ba va thtt tuw va cac hang thir hai, thir ba va th tw clamatran V. Trisé ¢ co

th8 1a 0 dén 27 Dac biét 1a, ti s&6 € co thé 13, vi duy,

z
32

+

0,

(N
Wy

T T
9i_9_—|__ai Ji
6 8

NE

Bén cong anten dugc sir dung nhu mot vi du. Khi chi bao hang RI hoic sd

16p 14 3, ma tran tién ma hda ma cau truc ciand 1a W cling c6 thé la

(10 0 10 0 10 0 10 0
01 0 01 0 1 00 0
1 Lo o o bL° ® BlLlo 1 o
Y300 —=[3 3 B
2 00 —= 0 0 00 ——
00 0 I 2] |0 0 i 2
I 1 00 ol [1 0 (1 0 0
00 —
1 | ool gL joo o
We!{—|1 0 0 |,—=l0 1 0 |,— N/ - 1
00 —
\/5010\/3001\/3000‘/§ 2
00 0 i £ o1 o0 01 0
00 L 00 0 00 L 0 0
| 2| o o) V2o L
—{10 0 |— 1 =00 0|— V2
00 —
ﬁoooﬁ \/5\6100\5100
0 0 01 0] (01 0 01 0 27)
do do:
a:I,(zg)
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10 0 0 0 1
0_
01 0 o L 2
1l o L] 21 0
3 NAARYE 0 |"\3]0 0
1 1 1
R I - B R -
Vey = - - — S0
10 0 o 11 oo L
00 L V2 V2
AP B o o1, L
Blo o LIBly o LIV3 V2
2 2 1 0

o1 o) | o) Lot o]) 4

1 00 011 00 011 00 0][0 00 0

01 00/l0100[loooo|[lo1 00

5100 01 oo 0 0 oo o1 offo 0 1 0

000 0/l00o0T1/l000T1/l0001

- (30)

Cén luu ¥ nira 13, céc tri s& @ trong cac ma tran tién ma hoa ma céc clu
trac cia nd W duoc thé hién trong cdc cong thirc tir (4) dén (27) c6 thé duge
thay dbi dé yéu cau cac ma tran tién ma hoéa khac ma céc cau trac ciané W, con
chua dugc liét ké & day.

Bén céng anten duoc st dung nhu mot vi du. Ma tran tién m3 héa ma ciu
trac ctandla W ciing c6 thé 1a

W=a SV 31

khi @ 1ahangsd, S 1a ma trin chon hang va ma tran V 12 ma trin tién ma
hoéa trong bang ma tuwong tng véi bdn cong anten cia LTE R8 hé théng dudng
xudng va thong bao CSI 16p v.

Bén cbng anten dugc st dung nhu mdt vi du. Trong bang ma hang v, ma
tran tién ma hoa ma cdu trac ciand 1a W ciing 6 thé 1a

W=a-SV (32)

khi @ lahangsd, S 1a ma trAn chon hang va ma tran V 13 ma trén tién ma
hoa trong bang ma twong mg v&i tdm cong anten cua hé thong duong xubéng LTE
R10 va thong bao CSI 16p v.

Cén luu y ring, phuong an ndy cua sang ché khéng gi6i han cu thé dang
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ctia CSI duoc giri trong bude 103. Vi du, chi bdo ma tran tién m& héa PMI va chi
bao hang RI c6 cac mién thoi gian hodc cac do chi tiét mién tdn sd khac nhau,
hodc dat duogc trén co sé cac chu ky khung con céc kich ¢& bang con khéac nhau.
Ngoai ra, chi bdo ma tran tién ma héa PMI va chi bio hang RI c6 thé 1a guri bang
cach st dung ciing khung con hoiic ¢6 thé 1a giri bang cach sir dung cac khung con
khac nhau. Ngoai ra, CSI c6 thé bao gém chi bdo chit lugng kénh (Channel
Quality Indicator/Index, viét tit 1a CQI).

Vi duy, budc gui thong tin trang thai kénh CSI t6i tram gbc c6 thé 1a bude:
giri, bdi UE, théng tin trang thai kénh CSI qua kénh diéu khién duong 1én vt ly
(Physical Uplink Control Channel, PUCCH) hodc kénh chia s¢ duong lén vat ly
(Physical Uplink Shared Channel, PUSCH) t6i tram gbc.

Mot céch tuy chon, theo mdt phuong 4n khéc, bang ma con bao gdbm ma
tran tién ma héa ma ciu tric cta nd 1a P=BU, trong d6 ma tran U 1a ma tran Nxu,
N la s6 cdng tin hiéu tham chiéu, u <N, p 13 hing s6 va tri s6 p cho phép ma trin
tién ma hoéa P va ma trén tién ma hoa W théa man IPlp =IWI, trong d6 Il 1a chuin
Frobenius cia ma tran (Frobenius). Ma tran tién ma héa P co thé 1a dat dugc
bing cach chia ty 18 ma tran tién md héa U trong bang ma khac (& day goi 1a
bang ma thir hai), tic la

P=/-U (33)

khi # 1a hing s, ma duoc goi 1a 12 hé sb ty 1&. Khi it nhit ma tran tién ma
héa P va ma tran ti€én ma hdéa W ton tai, tri so B cho phép ma tran tién ma hoa P
va ma tran ti€én ma héa W théa man IPlg =IWlg, trong d6 llp 1a ma tran chuan

Frobenius (Frobenius). Vi dy, trong ma tran A, chuan Frobenius ctia ma tran la:

my ny

ZZ“’U‘F

i=1 j=1

Al =

F

(34)

. a.. \ A 9 o A . \ \ . 9 A \ \ A
khi “/ la phan tlr & cOt j va hangiciamatrdan A va "4 va "4 1an luot
la s0 lugng hang d ma trdn A va so lugng ¢t & ma trédn A

D& dang hiéu rang, p théa mén [Pl =IWlg 14
B=IWL /1Y, 35,
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Theo phuong 4n nay, ma trén tién ma hoa dugc chon c6 thé 1a ma tran tién
ma héa P.

Ngodira, ma trdn U c6 thé théa man méi tuong quan:

UU=v"T (36)

Mot cach tuy chon, ma trén tién m3 hoa P va ma tran tién ma hoa W 1a
tuong Gmg v6i cing tri s6 v va trong truong hop nay, ma tran tién ma héa P va ma
tran tién ma héa W c6 ciing s6 16p, tic 13, ca hai thudc vao bang ma hang v;

Mot cach tiy chon, ma tran tién m& hoa P va ma tran tién ma héa W tuong
g véi céc tri s6 v khac nhau va trong trudng hop nay, ma tran tién ma héa P va
ma trin tién ma hda W c6 s6 16p anten khéc nhau, tic 14, hai 16p khong thude
bang ma véi cling sb 16p.

Bén céng anten dugc st dung nhu mét vi du. Ma trén U ¢é thé 1a ma tran
tién ma hoa trong bang mi twong tng véi bdn cdng anten cuia LTE R8 hé théng
duong xudng va thong bao CSI 16p v.

Bén cong anten duogc st dung nhu mot vi du. Chi bao hang RI 1a 2 va ma

tran tien ma hda P c6 thé 1a mdt ma tran trong s6 cadc ma tran sau day:

1 0} 1 0 1 0 1 0
1[1 O /1 0 1/1 0 11 o0
P3lo 11P32l0 1 1P 200 11720 1
0 1 0 -1 0 j 0 —j
1 O] 1 1 0 1 0
1{-1 0 1]-1 /-1 0 1/-1 0
£ N I Ry 1172 o
0 1] 0 -1 J O—j,(37)
1 0] 1 0 1 0 1 0
11/ © 1lj 0 117 © 11j ©
ﬂzol’ﬂzol’ﬂzol’ﬁzol
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0 1
1|-j O 1|-j O 1=/ 0 1|—J
ﬂ201’ﬂ201’ﬂ201’ﬂ20
L0 1 0 -1 0 -
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Bén cdng anten duge st dung nhu mét vi du. Chi béo hang RI 1a 3 va ma

tran ti€én ma hoa P cling c6 thé 1a mot ma tran trong s6 cac ma trén sau day:

1 1 0 110 1 10 1 10
{1 -1 0 1|-1 10 1{-j j O 1|-j j o
'B\/6001’ﬂ\/6001’/3\/6001’ﬂ£001
0 0 -1 0 0 1 0 0 0 0 Jj1 (39)
b

Bén céng anten dugc sit dung nhu mot vi du. Chi bao hang RI 1a 3 va ma

tran tién ma hoa P la mdt ma trén trong s6 cac ma tran sau day:

1 1 0 1 10 1 10 1 10
11 -1 0 1|-1 10 1|-j j O 1|-j j O
ﬁ\/6001’/3\/€001’ﬂ\/€001”8\/€001
0 0 -1 0 0 1 0 0 j 00 7] (39)
0 0 1 0 0 1 0 1 0 0 1
110 0 -1 110 0 1 110 0 j 110 0
'B\/Ello’ﬂ\/gllo’ﬂ6110"8\/6110
1 -1 0 -1 10 -j j 0 -j j 0

Bén céng anten dugc st dung nhu mot vi du. Chi bao hang RI 1a 4 va ma

tran tién ma héa P 1a mot ma tran trong s6 cadc ma trén sau day:

1 1.0 0 1 1 0 0

111t =10 o0 1lj -j 0 0
5L L (40)

J8lo 0 1 -1 J8lo 0 1 1

0 0 1 -1 0 0 1 —j

Bén céng anten dugc st dung nhu mot vi du. Chi bao hang RI 1a 4 va ma

tran tién ma hoa P 1la m{t ma tran trong s6 cac ma tran sau day:

1 1 0 0 1 1 0 0
111 =1 0 0 11/ -7 0 0
Ig._ ,ﬁ.__
J8lo 0 1 -1 J8lo 0 1 1
0 0 1 -1 0 0 1 —j
1 1 0 O 1 1 0 O 1 0 0 O
111 -1 0 O 11 =7 0 0 110 1 0 O
ﬂ\/§0011’ﬂ\/§0011 30 0 1 0
0 0 j —j 0 0 1 -1} y3 00 01 (41)

Can luu ¥ rang, theo phuong 4n niy cta sang ché, ma tran tién ma héa W
hodc ma tran tién ma héa P <6 thé 13 ma tran tién ma héa sau khi thay thé hang
hoiic cot. Vi du, cac sb anten khac nhau gdy ra twong (mg su thay thé hang ctia ma
tran tién ma hoa.
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Cén luu ¥ ring, phuong an ndy cia sang ché khong gii han cu thé dang
clia bang ma trong bude 102. Vi dy, bang ma hang a cé thé bao gébm ma tran tién
ma héa ma céu tric ctia né 1a W, nhung khéng bao gdm ma tran tién mi héa ma
cdu triic ctia né 1 P, trong d6 a 1a sb nguyén duong; bang ma hang b ¢6 thé bao
gdm ma trin tién ma héa ma cu tric cta né 13 P, nhung khong bao gdm ma trén
tién ma héa ma cu tric ctia né 13 W, trong d6 b 1a sé nguyén duong; va bang ma
hang a ciing ¢6 thé bao gdm ma tran tién ma héa ma cAu trac cua nd 1a W va ma
tran tién ma hoa ma cAu tric cia né 1a P. Can luu ¥ ring, bang mé hang a c6 thé 1a
tap hop ma tran tién ma hoa cua cdc ma trin tién ma hoa duoc tao ra bdi cac vecto
cOt.

Dua vao Fig.1, phuong phap béo cédo CSI theo phuong 4n cua sang ché 1a
mo ta & trén tir khia canh UE. Dya vao Fig.2, sau day mo ta phuong phap bao céo
CSI theo phwong 4n cta sang ché tir khia canh tram géc.

Fig.2 minh hga phuong phdp bdo cdo CSI theo phuong an khac cla sang
ché. Phuong phép trén Fig.2 dugc thuc hién boi tram géc, ma c6 thé 1a, vi du,
NodeB (NodeB), diém truy cép (Access Point), diém truyén (Transmission Point,
TP), NodeB tién hoa (Evolved NodeB, eNB), hodc bd chuyén tiép (Relay).

Cén luu ¥ rang, sy minh hoa & phia UE trén Fig.1, bao gdm sy tuong tac
gitta UE va tram gdc va cac ddu hiéu va cac chirc ning lién quan, twong tng vé6i
su minh hoa vé phia tram gdc trén Fig.2. Nhdm ngin gon, cac chi tiét & day khong
duoc mo ta lai.

201. Gri tin hiéu tham chiéu t6i thiét bj ngudi dung UE.

202. Thu CSI ma duoc gii boi UE, trong d6 CSI bao gdm chi bdo ma tran
tién ma héa PMI, PMI torong ung véi ma tran tién ma hoda, ma tran tién ma hoa
duoc chon bdi UE dya vao tin hiéu tham chiéu va bang ma bao gém ma tran tién
ma hoa W va W=aSV, trong d6 ma tran V 1a ma tran Nxv, N 1a s§ cdng tin hiéu
tham chiéu, v <N, S 1a ma trn chon hang dugc st dung dé chon mét hodc nhiéu
vecto hang tir ma trdn V va a 13 hing s6.

Theo phuong an nay cta sang ché, bang cach diéu chinh ciu tric bang m4,

ma tran tién ma hoa phi hop c6 thé duoc chon theo tinh trang nhiéu, dé chon
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anten dé truyén dir liéu va cong suit clia anten dé 1am giam luong céc tai nguyéh
1ap lich bi lang phi do su kiém soé4t nhiu boi tram géc.

Mot cach tiy chon, nhu moét phuong 4n, PMI trong budc 202 c6 thé dat
duge béi UE dua vao tin hidu tham chiéu va RI, trong d6 RI tuong tng vai sb 16p
truyén hitu dung va phuong phap c6 thé bao gdm cac budc:

thu duoc tri s6 ude tinh kénh boi UE dua vao tin hiéu tham chiéu;

trén co s6 tri s& ude tinh kénh, thu dugce tri s6 ctia mdi chi bao hang RI cho
phép boi UE, tinh toan tri s6 do ctia mdi ma tran tién md héa, nhu dung lugng
hoac cong suét kénh; va chon chi bao hang RI ma thu duogc tri s6 do tbi vu 1am
chi bao hang RI dugc xac dinh.

RI cling c6 thé dat dugc boi UE trén co sd sb céng tin hiéu tham chiéu va
chi tri s6 RI dugc phép twong Gmg véi gidi han tip hop con clia bang ma; giéi han
tap hop con ctia bang ma c6 thé duoc thdng bao bdi tram gbe bang cach sir dung
b4ao hiéu mirc cao nhu bao hiéu RRC cho UE.

Mot cach tiy chon, nhu mét phuong an, bang mé con bao gébm ma tran tién
ma hoéa P va P=BU, trong d6 ma trédn U ld ma trén Nxu, u <N, B 1a héng sd, tri sd
B cho phép P va W thoa mén IPlr=IWlg va llr1a chuén Frobenius cia ma tran.

Mot cach tuy chon, theo mot phuong an khac, v khc“)hg bang u.

MOt cach tity chon, theo mét phuong 4n khéc, bang mé c¢é thé bao gdm mét
hodc nhiéu ma trin dugc mb ta trong cong thic (1) dén coéng thic (41).

Mot cach tiy chon, theo mot phuong an khéc, sé cong tin hiéu tham chiéu
12 4 va ma tran V va/hodc ma tran U 12 ma tran tién ma hoa trong bang mé tuong
mg v6i bbn cdng anten ciia hé théng dudng xubng phat trién dai han (Long Term
Evolution) LTE RS.

Mot cach tiy chon, theo mot phuong én khac, sé cong tin hidu tham chiéu
12 4 va ma trAn V 13 ma trén tién ma hoa trong bang ma tuong tmg voi tdm cdng
anten cta hé théng duong xudng LTE R10.

Fig.3 minh hoa phuong phéap bao cdo CSI theo phuong an khac cua sang
ché. Phuong phap trén Fig.3 ¢ thé dugc thuc hién béi UE, trong d6 UE c6 thé 13,
vi du, thiét bj nguoi dung (User Equipment, UE), tram di déng (Mobile Station,
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MS), hodc bd chuyén tiép (Relay), ma sau day goi 1a UE.

301. Thu thong tin cAu hinh ciia xir Iy CSI dugc giri boi tram gbc, trong d6
thong tin cAu hinh ctia xir Iy CSI bao gdm it nhat mét xir Iy CSI va mdi xir Iy CSI
duoc két hop v6i mot tai nguyén tin hiéu tham chiéu va mét hodc nhiéu tai
nguyén do nhiéu.

302. Trén co s& tai nguyén tin hiéu tham chiu va tai nguyén do nhidu duoc
két hop v6i mdi xi Iy CSI, chon ma trin tién ma hoa tlir bang mé, trong d6 bang
ma bao gém ma trdn tién m3 héa W va W=aSV, trong d6 ma tran V 14 ma tran
Nxv, N 1a sd céng tin hiéu tham chiéu, v <N, S 1a ma trin chon hang duoc s
dung dé chon mot hodc nhiéu vecto hang tir ma tran V va a la hﬁng $0.

303. Gui CSI twong tmg v6i mdi xtr 1y CSI t&i tram gbc, trong d6 CSI bao
gdm chi bdo ma trdn tién ma hoa PMI va PMI 14 tuong tmg véi ma tran tién ma
hoéa dugc chon.

Theo phuong 4n nay ctia sing ché, bang cach didu chinh ciu tric bang ma,
ma tran tién ma héa phu hop ¢ thé duoc chon theo tinh trang nhidu, dé chon
anten dé truyén dir liéu va cong suét cua anten dé 1am giam luong céc tai nguyén
1ap lich bi lang phi do su kiém so4t nhiéu boi tram gde. |

Ngoai ra, nhiéu xir Iy CSI str dung céc bang ma khac nhau dé cai thién do
tu do ctia tram gdc dé chon cac phuong phap lap lich va truyén dé gia ting thong
luong ctia hé thong.

Mot cach tiy chon, nhu mdt phuong an, bang mé con bao gdm ma trén tién
ma héa P va P=BU, trong d6 ma trdn U la ma trdén Nxu, u <N, B la héng s, tri sb
B cho phép P va W théa mén IPle =IWIg va Ilp 14 chuén Frobenius cia ma trn.

Mot cach tuy chon, nhu mot phuong an, xi ly CSI thtr nhét trong s6 it nhat
mot xir Iy CSI tuong g véi bang ma thi nhat, xtr ly CSI tht hai trong s6 it nhat
mdt xir Iy CSI twong tmg voi bang ma th hai, ma tran tién ma hoa trong bang ma |
thr nhét 14 ma tran tién m3 héa W va ma tran tién ma hoéa trong bang ma tht hai
12 ma trin tién ma hoa P,

Mot cach tuy chon, nhu mot phuong én, ) cé)ng tin hiéu tham chiéu duoc

két hop véi xir Iy CSI thi nhat 13 4 va ma trén tién ma hoa W trong bang ma thir
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nhat it nhat 12 mot ma tran trong s6 cac ma tran sau:

1 0 1 0 1 0 1 0

L oy 1=ty 10 gy 10y 1=y 10

210 2|1 2[o]| 2[1| 2{o| 2[1| 2|0 2| 1
0 1 -1 0 j va L7

Ngoai ra, RI twong tng véi xir Iy CSI thir nhit c6 thé dugc gidi han & 1;
S6 cong tin hidu tham chiéu duoc két hop véi xtr Iy CSI thir hai 14 4 va ma

trdn tién ma hoa P trong bang ma th hai it nhat 1a m§t ma trén trong s6 cac ma

trén sau:

10 n o 1 0 1 0

1/1 O 111 O 1/1 O 111 0
P5lo 1l P20 1] P2lod P30 1

0 1 0 -1 0 j 0 —j

(1 0 1 1 0 1 0
1/1-1 0 1l-1 0 1l-1 0 1l-1 0
310 1] P2l o P30 1| P3lo o
0 1 0 -1 0 0 —j
1 0 1 0 1 0 1 0
11/ 0 11/ O 11/ 0 11/ 0
ﬂ201’3201 '3201 '8201

0 1 0 -1 0 j 0 —j

1 0 1 0 1 0 1 0
1l-j 0 1l-j 0 -j 0 1l—-j ©
ﬁ201ﬂ201 p 0 1 ﬁ201
10 1 0 -1 0 JJ va —JJ,

Ngoai ra, RI tuong tng véi xtr Iy CSI thir hai ¢6 thé dugc gi6i han & 2;

Mot cach tuy chon, theo mot phuong an khac, bang ma tht nhét ¢6 thé bao
gdm mdt hodc nhidu ma tran duge mo ta trong cong thirc (1) dén cong thirc (41).

Mot céach tiy chon, theo mdt phuong an khac, bang ma thir hai c6 thé bao
gdm mét hodc nhidu ma tran dugc mé ta trong cong thirc (1) dén cong thire (41).

Fig.4 minh hoa phuong phap bao cdo CSI theo phuong an khac cia sang
ché. Phuong phép trén Fig.4 duoc thuc hién bdi tram gbc, ma co thé 1a, vi du,

NodeB (NodeB), diém truy cap (Access Point), diém truyén (Transmission Point,
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TP), NodeB tién hoa (Evolved NodeB, eNB), hozc bd chuyén tiép (Relay).

Cén luu y rang, su minh hoa & phia UE trén Fig.3, bao gdm sy tuong tac
gifta UE va tram gbc va cac ddu hiéu va chiic ning lién quan, tuong tmg véi su
minh hoa & phia tram gdc trén Fig.4. Nhdm ngén gon, céc chi tiét & ddy khong
dugc mo ta lai.

401. Gri thong tin cAu hinh cta xir Iy CSI t6i thiét bi nguoi ding UE, trong
d6 thong tin cau hinh ciia xir Iy CSI bao gdm it nhat mot xtr Iy CSI va mdi xir ly
CSI duoc két hop v&i mot tai nguyén tin hiéu tham chiéu va mét hodc nhiéu tai
nguyén do nhiéu.

402. Thu CSI ma duoc gl bsi UE va twong ung v6i mdi xur Iy CSI, trong
d6 CSI bao gdm chi bdo ma tran tién ma héa PMI, PMI twong tmg véi ma trin
tién ma héa, ma tran tién ma hoéa dugc chon boi UE tir bang ma dua vao tin hidu
tham chiéu va tai nguyén do nhidu duoc két hop véi mdi xir Iy CSI va bang ma
bao gém ma tran tién ma hoa W va W=0SV, trong d6 ma tran V 1a ma tran Nxv, N
1a s& cdng tin hiéu tham chiéu, v <N, S la ma tran chon hang duoc str dung dé
chon méot hodic nhiu vecto hang tir ma trdn V va o 1a héng sb.

Sau khi tram gbc thu PMI, dat duoc ma tran tién ma héa twong tmg voi
PMI theo PMI.

Theo phuong 4n nay ciia sing ché, bang cach didu chinh ciu tric bang m4,
ma trin tién mi hoa phu hop co thé duoc chon theo tinh trang nhiéu, dé chon
anten dé truyén dir liéu va cong suét cta anten dé lam giam luong cac tai nguyén
lap lich bi 1ang phi do su kiém so4t nhidu boi tram gde. |

Ngoai ra, nhidu xir Iy CSI st dung céc bang ma khac nhau dé cai thién do
tu do cua tram gbe dé chon cac phuong phép lap lich va truyén, dé gia ting théng
lugng cua hé théng.

Mot cach tuy chon, nhu mot phuong an, bang ma con bao gém ma tran tién
ma hoa P va P=BU, trong d6 ma trén U la ma tran Nxu, u <N,  [a héng s, tri sb
B cho phép P va W thoa méan IPlz=IWIr va llr 1a chudn Frobenius ctia ma tran.

Mot cach tiry chon, theo mdt phuong 4n khéc, xir Iy CSI thir nhét trong sb it

nhit mét xir Iy CSI tuong tmg voi bang ma thir nhét, xir Iy CSI thit hai trong s6 it
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nhat mot xir ly CSI tuong tmg v6i bang ma thi hai, ma trin tién ma héa trong
bang ma thir nhét 12 ma tran tién m& héa W va ma tran tién m4 hoa trong bang ma
th( hai 1a ma tran tién ma héa P.

MGt cach tuy chon, nhu mét phuong én, s& cdng tin hidu tham chiéu duoc
két hop voi xir Iy CSI thi nhat 13 4 va ma tran tién ma héa W trong bang ma thi

nhat it nhat 1a mot ma tran trong s6 cac ma tran sau:

1 0 1 1 0 1 0
i ogjol 1=t oafo ) 1y ol 1= 1fo
210 211 21 0 211 210 2|1 21 0 2| 1

0 1 -] o] L va  L-il

Ngoai ra, RI tuong tmg véi xir Iy CSI thir nhit c6 thé dugc gidi han & 1;
S6 cong tin hiéu tham chiéu dugc két hop véi xit Iy CSI thir hai 1a 4 va ma

tran tién ma hoa P trong bang ma thi hai it nhat 1a mgt ma trdn trong so0 cac ma

tran sau:

1 0 1 0 1 0 1 0
{1 O 1{1 0 1{1 0 1/1 O
3lo 1l P3lo 1| Palo 1| P3lo o

0 1 0 -1 0 j 0 —j

1 0 1 0 1 0 1 0
11-1 0 11-1 0 11-1 0 11-1 0
P30 1l P2lo 1| P2lo 1| P3lo
L01, 0—1, j, O—j,
1 0 1 0 1 0 1 0
1{j O 11/ O 117/ O 1{; O
'8201 '8201 '8201 '8201

0 1 0 -1 0 j 0 —j

1 0 1 0 1 0 1 0
11-j 0 1/l-j O 1l-j O 1|l-j O
ﬂZOI p 0 1 ﬁ201 '6201
_01, _1, 71 va 0 -/l

Ngoai ra, RI tuong tng v6i xtt Iy CSI thir hai ¢6 thé duoc gi6i han & 2;
Mt cach tity chon, theo mdt phuong an khéc, bang mé tht nhat c6 thé bao

gbdm mot hodc nhiéu ma tran duogc mé ta trong cong thire (1) dén cong thirc (41).
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Mot céch tiy chon, theo mot phuong an khéc, bang ma tht hai ¢6 thé bao
gdm mdt hodic nhiéu ma tran dugc mé ta trong cong thirc (1) dén cong thie (41).

Dua vao cac hinh v& tir Fig.1 dén Fig.4, trén ddy mo ta chi tiét phuong phép
béo cdo CSI theo cac phuong 4n cia sang ché. Dua vao céc hinh v& tir Fig.5 dén
Fig.12, sau ddy mé ta thiét bj ngudi dung va tram gdc theo cic phuong 4n cia
sang ché.

Fig.5 1a so d6 khéi thé hién thiét bi ngudi ding theo phuong an cua séng
ché. Theo phuong phap trén Fig.5, thiét bi ngudi dung bao gdm bd thu 501, bd
luu trit 502, bd chon 503 va bd guri 504.

B6 thu 501 dugc tao cdu hinh dé thu tin hiéu tham chiéu duoc gui bdi tram
gbc.

B6 luu trit 502 duge tao cAu hinh dé luu trit bang ma.

Bo6 chon 503 duoc tao ciu hinh: dua vao tin hiéu tham chiéu, dé chon ma
tran tién ma héa tir bang mi dugc luu trit trong bd luu trir 502, trong d6 bang ma
bao gém ma trin tién ma hoa W va W=aSV, trong d6 ma tran V 1a ma tran Nxv, N
1a sb céng tin hiéu tham chiéu, v <N, S 13 ma tran chon hang dugc str dung dé
chon mot hoéc nhiéu vecto hang tr ma trdn V va a 1a h%mg $0.

Bo gtri 504 dugc tao cdu hinh dé giri CSI t6i tram gbc, trong d6 CSI bao
gdm chi bio ma tran tién ma hoéa PMI va PMI 1a twong tng véi ma tran tién mé
héa duogc chon.

Theo phuong 4n nay cua sang ché, bang cach diéu chinh ciu tric bang ma,
ma tran tién ma héa phu hop cé thé duoc chon theo tinh trang nhiéu, dé chon
anten dé truyén dit liéu va cong suét cta anten dé 1am giam luong cac tai nguyén
1ap lich bi lang phi do su kiém soét nhiéu boi tram géc.

Mot cach tuy chon, nhu mot phuwong én, bang ma dugce luu trit trong bd Iuu
trit 502 con bao gébm ma tran tién ma hoa P va P=BU, trong d6 ma tran U 13 ma
tran Nxu, u <N, B 13 hing sb, tri s6 p cho phép P va W théa mén IPlg =Wl va Il
14 chuén Frobenius ctia ma tran.

Mot cach tuy chon, theo mot phuong an khéc, bang ma dugc luu trit trong

bd luu trit 502 c6 thé bao gdm mot hodc nhidu ma trdn duge mé ta trong cong
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thire (1) dén cong thic (41).

Mot cach tiiy chon, theo mét phuong 4n khéc, v khong bang u.

Mot céch tuy chon, theo mot phuwong an khéc, s6 cdng tin hiéu tham chiéu
13 4 va ma trin V va/hodc ma tran U 14 ma trén tién ma hoa trong bang ma tuong
g v6i bén cdng anten ctia hé thong duong xubng phat trién dai han (Long Term
Evolution) LTE RS.

Mot céach tuy chon, theo mdt phuong &n khac, sb céng tin hiéu tham chiéu
12 4 va ma trn V 13 ma tran tién ma hoa trong bang ma tuong ng v6i tm cong
anten ctia hé théng duong xudng LTE R10.

Fig.6 14 so dd khéi thé hién tram gbc theo phuong 4n cla séng ché. Tram
gbc trén Fig.6 bao gdm bd giri 601 va bo thu 602.

Bo gui 601 duge tao cAu hinh dé giri tin hiéu tham chiéu téi thiét bi nguoi
dung UE.

Bo thu 602 duge tao cdu hinh dé thu CSI ma dugc giri béi UE, trong d6
CSI bao gém chi b4o ma tran tién ma héa PMI, PMI tuong Ung voi ma tran tién
m3 hoa, ma tran tién ma héa duoc chon bai UE dua vao tin hiéu tham chiéu, bang
mi bao gdbm ma tran tién ma héa W va W=aSV, trong d6 ma trdn V 1a ma trdn
Nxv, N 1a s6 cong tin hiéu tham chiéu, v <N, S 1a ma tran chon hang duoc sir
dung dé chon mot hodc nhiéu vecto hang tir ma tran V va a 12 hing 30.

Theo phuong 4n nay cua sang ché, bing cach diéu chinh cu tric bang m4,
ma tran tién m3 hoa phu hop co thé duogc chon theo tinh trang nhiéu, dé chon
anten dé truyén dit liéu va cong suét cua anten dé lam giam luong cac tai nguyén
1ap lich bj lang phi do su kiém soat nhidu béi tram gbc.

MGt cach tuy chon, tram géc c6 thé bao gém bd luu trit, dugce tao ciu hinh
dé luu trit bang ma.

TYanlgéccéthécénlxu)génlbéthu,duqctw)céulﬁnh,smlkhiﬂanhdL
dé thu dugc ma tran tién ma hoa tuong Gng voi PMI tir bang ma duoc luu trit
trong bd luu trit theo PMI.

Mot céach tiy chon, nhu mot phuong an, bang mi cé thé con bao gébm ma

tran tién m3 héa P va P=BU, trong d6 ma trdn U la ma trdn Nxu, u <N, B la h%mg
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36, tri s6 B cho phép P va W thoa man IPIr=IWlg va llr 13 chuan Frobenius ctia ma
tran.

Mot cach tity chon, theo mét phuong 4n khac, bang mi c6 thé bao gdm mét
hodc nhiéu ma trin dugc mo ta trong cong thire (1) dén cong thire (41).

Mot cach tiry chon, theo mdt phuong 4n khac, v khong bang u.

MOt cach tuy chon, theo mét phuong 4n khac, sb cong tin hiéu tham chiéu
13 4 va ma trn V va/hodc ma trdn U 14 ma tran tién ma hoa trong bang ma twong
g véi bdn cdng anten ciia hé théng duong xubng phat trién dai han (Long Term
Evolution) LTE R&.

Mot cach tiy chon, theo mdt phuwong 4n khéc, sé cong tin hiéu tham chiéu
1a 4 va ma tran V 13 ma trin tién m3 héa trong bang mé tuwong tmg v4i tam cong
anten cua hé théng duong xubng LTE R10.

Fig.7 1a so d6 khdi thé hién thiét bi ngudi ding theo phuong 4n khac cua
sang ché. Trén Fig.7, thiét bi nguoi dung bao gém b0 thu 701, bd luu trir 702, bd
chon 703 va b gui 704.

B6 thu 701 duoc tao cdu hinh dé thu thong tin cAu hinh cua xir Iy CSI duogc
gl béi tram gdc, trong d6 thong tin cdu hinh cta xir Iy CSI bao gdm it nhit mot
xtr Iy CSI va mdi xir Iy CSI duoge két hop véi mot tai nguyén tin hiéu tham chiéu
va mot hodc nhidu tai nguyén do nhidu.

B6 luu trit 702 duoc tao cAu hinh dé luu trit bang ma.

B6 chon 703 duoc tao cAu hinh dé chon, trén co sé tai nguyén tin hiéu tham
chiéu va tai nguyén do nhidu dugc két hop véi mdi xir Iy CSI, ma tran tién méa hoa
tir bang ma duogc luu trit trong bod luu trit 702, trong d6 bang ma bao gdm ma trén
tién ma hoa W va W=oSV, trong do ma tran V la ma tran Nxv, N la sb céng tin
hiéu tham chiéu, v <N, S 12 ma trdn chon hang dugc st dung dé chon mdt hodc
nhiéu vecto hang tir ma trn V va a 13 hing sd.

Bo gui 704 duoc tao cAu hinh dé giri CSI twong Gmg voi mdi xtr ly CSI tdi
tram gbc, trong d6 CSI bao gém chi bédo ma trin tién ma hoéa PMI va PMI 1a
tuong ing v4i ma tran tién ma hoa duoc chon.

Theo phuong an nay cua sang che, bang cach di€u chinh cau trac bang ma,
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ma trin tién ma hoa phu hop cé thé duoc chon theo tinh trang nhiéu, dé chon
anten dé truyén dir liéu va cong suét ciia anten dé 1am giam luong céc tai nguyén
1ap lich bi lang phi do su kiém soat nhidu boi tram gde.

Ngoai ra, nhiéu xir Iy CSI st dung céc bang ma khac nhau dé cai thién do
tu do clia tram gdc dé chon céc phuong phép 1ap lich va truyén, dé gia ting thong
luong cua hé thdng.

Mot cach tuy chon, nhu mot phuong én, bang ma dugce luu trit trong bd luu
trit 702 con bao gdbm ma tran tién ma héa P va P=PU, trong d6 ma tran U 1a ma
tran Nxu, u <N, P 1a hing s, tri s6 B cho phép P va W thoa méan [Pl =IWlg va llp
14 chuin Frobenius cia ma tran.

Mot cach tiry chon, theo mdt phuong 4an khac, xir Iy CSI thir nhét trong sb it
nhit mét xir Iy CSI twong ing v6i bang ma thir nhat duoc luu trit trong bo luu trix
702, xir Iy CSI thir hai trong sd it nhat mot xtr ly CSI twong tmg v6i bang ma thir
hai duogc Iuu trit trong bo luu trit 702, ma trén tién ma héa trong bang ma thir nhét
14 ma trin tién ma héa W va ma tran tién ma héa trong bang ma thi hai 14 ma trn
tién ma héa P.

Mot cach tuy chon, theo mét phuwong an khéc, sé cong tin hiéu tham chiéu
duoc két hop véi xtr Iy CSI thir nhat 1 4 va ma tran tién ma hoéa W trong bang ma

thir nhat dugc luu trir trong bo luu trit 702 it nhét 12 mot ma tran trong sb cic ma

tran sau:

1 0 1 0 1 0 1 0
1ol af=tp 1o 1l ol =i 10
210 211 21 0 211 210 2|1 2 201

0 1 0 -1 0 j va L7l

Ngoai ra, RI twong ting véi xir Iy CSI thir nhit c6 thé duoc gidi han & 1.
S6 cong tin hidu tham chiéu duoc két hop véi xi Iy CSI thir hai 14 4 va ma
tran tién ma hoa P trong bang ma tht hai dugc luu trit trong b luu trit 702 it nhét

la mGt ma trén trong s cadc ma tran sau:
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Lo 1, R LA R -],

Ngoai ra, RI tuong tmg v6i xit Iy CSI thi hai c6 thé duoc gii han & 2.

Mot céch tiry chon, theo mdt phuong 4n khéc, bang ma thir nhat ¢ thé bao
gbdm mét hogc nhidu ma tran dugc mé ta trong cong thirc (1) &én cong thic (41).

Mot cach tuy chon, theo mot phuong an khac, bang ma tha hai ¢ thé bao
gdm mot hodc nhidu ma tran dwoc mb ta trong cong thire (1) dén cong thuc (41).

Fig.8 1a so dd khéi thé hién tram gdc theo phwong 4n khic cia sang ché.
Tram gdc trén Fig.8 bao gdbm bd giri 801 va bod thu 802.

Bo gti 801 duoc tao cdu hinh dé gui théng tin cdu hinh cua xir Iy CSI t6i
thiét bi ngudi dung UE, trong d6 théng tin ciu hinh cua xt Iy CSI bao gom it nhét
mdt xir Iy CSI va mdi xtt ly CSI duoc két hop voi mot tai nguyén tin hiéu tham
chiéu va mot hodc nhiéu tai nguyén do nhiéu.

Bo thu 802 dugc tao cdu hinh dé thu CSI ma duoc gui béi UE va tuong Ung
véi mdi xtr Iy CSI, trong d6 CSI bao gdm chi bao ma tran tién m& hoa PMI,; PMI
tuong Ung véi ma tréan tién méd hoa, ma tran tién ma hoa dugc chon boi UE tir
bang ma dua vao tin hidu tham chiéu va tai nguyén do nhiéu duoc két hop véi

mdi xir Iy CSI va bang ma bao gdm ma tran tién ma héa W va W=aSV, trong dé
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ma tran V 1a ma trin Nxv, N 1a s6 céng tin hiéu tham chiéu, v <N, S 13 ma tran
chon hang duoc st dung dé chon mot hodc nhidu vecto hang tir ma tran V va o 1a
héng sd.

Theo phuong 4n nay ctia sang ché, bing cach diéu chinh ciu tric bang m4,
ma trdn tién mi hoa phu hop c6 thé dugc chon theo tinh trang nhiéu, dé chon
anten dé truyén dit liéu va cong suét cua anten dé lam giam luong cac tai nguyén
1ap lich bi lang phi do su kiém soat nhidu béi tram goc.

Ngoai ra, nhiéu xir Iy CSI sir dung céc bang mé khac nhau dé cai thién do
tu do cua tram gbc dé chon cac phuong phap 14p lich va truyén, dé gia ting théng
luong cua hé théng.

MOt cach tiy chon, nhu mot phuong an, bang ma con bao gém ma tran tién
ma héa P va P=BU, trong d6 ma trdn U la ma trdn Nxu, u <N, B la héng s0, tri s6
B cho phép P va W thoa méan IPl;=IWIr va llr 14 chuan Frobenius ctia ma tran.

Mot céch tiry chon, theo mot phuong an khéc, xtr Iy CSI thtr nhét trong s6 it
nhat mot xt Iy CSI twong tmg voi bang ma thir nhat, xir Iy CSI thi hai trong s6 it
nhit mot xtr Iy CSI twong Ung véi bang ma thi hai, ma tran tién méd héa trong
bang ma tht nhat 1a ma tran tién ma héa W va ma tran tién ma héa trong bang ma
tht hai 14 ma tran tién m4 héa P.

Mot cach tiy chon, theo mét phuong an khéc, s6 cong tin hiéu tham chiéu
duoge két hop véi xtr Iy CSI thir nhét 14 4 va ma tran tién ma héa W trong bang ma
tht nhéat it nhat 1d mot ma tran trong s6 cAc ma tran sau:

0 1 0

va LT/,

Ngoai ra, RI twong ting véi xit Iy CSI thtt nhat 6 thé duge gidi han & 1.

S6 cong tin hiéu tham chiéu duoc két hop véi xtr Iy CSI thir hai 12 4 va ma
tran tién ma héa P trong bang ma tht hai it nhat 1a mét ma tran trong sb cic ma

tran sau:
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Ngoai ra, RI tuong tng véi xir Iy CSI thir hai c6 thé duoc gii han & 2.

Mot cach tiry chon, theo mot phuong 4n khéc, bang mé th nhit ¢é thé bao
gdm mot hodc nhidu ma tran duge mo ta trong cong thire (1) d&én cong thire (41).

Mot cach tuy chon, theo mot phuong an khéc, bang ma tht hai c6 thé bao
gém mdt hodc nhiéu ma tran duge mo ta trong cong thire (1) dén cong thirc (41).

Fig.9 12 so dd khéi thé hién thiét bi ngudi ding theo phuong 4n cua sang
ché. Thiét bj nguoi dung trén Fig.9 bao gém bd thu 901, bd nhd 902, bd xtt Iy 903
va bo guri 904.

B thu 901 duogc tao ciu hinh dé thu tin hiéu tham chidu dugc gui boi tram
gbe.

B6 nhd 902 duoc tao cAu hinh dé luu trit bang ma.

Bo xir ly 903 dugc tao cdu hinh: dwa vao tin hiéu tham chiéu, dé chon ma
tran tién m4 héa tir bang ma luu trit trong bo nhd 902, trong d6 bang mi bao gém
ma tran tién md héa W va W=aSV, trong d6 ma trdn V 1a ma tran Nxv, N 1a sb
céng tin hiéu tham chiéu, v <N, S 1a ma tran chon hang duoc sir dung dé chon

mot hodc nhiéu vecto hang tir ma trén V va o 1a hang so.
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B6 glri 904 duoc tao cAu hinh dé giri CSI t6i tram gdc, trong d6 CSI bao
gdm chi bao ma trén tién ma héa PMI va PMI 1a tuong (mg v6i ma tran tién ma
hoa duoc chon.

Theo phuong 4n nay cta sang ché, bing cach didu chinh ciu tric bang m4,
ma trdn tién ma hoéa phi hop c¢6 thé duoc chon theo tinh trang nhidu, dé chon
anten dé truyén di liéu va cong suét cua anten dé 1am giam luong céc tai nguyén
1ap lich bi lang phi do su kiém soat nhidu béi tram géc.

Mot cach tuy chon, nhu mot phuong an, bang ma luu trit trong bd nhé 902
c6 thé con bao gdm ma tran tién ma héa P va P=PU, trong d6 ma tran U 1a ma tran
Nxu, u <N, P 1a hang sb, tri s6 p cho phép P va W théa man IPlr=IWlg va llpla
chuén Frobenius ctia ma trén.

Mot cach tuy chon, theo mot phuong an khéc, bang ma luu trit trong bd nhd
902 c6 thé bao gdbm mot hodc nhidu ma tran duge md ta trong cong thire (1) dén
cong thuce (41).

Mot cach tiy chon, theo mdt phuong 4n khac, v khong bang u.

Mot cach tiy chon, theo mdt phuong an khéc, sb cong tin hiéu tham chiéu
1a 4 va ma trAn V va/hodc ma tran U 1 ma trin tién mi hoa trong bang ma tuong
ng v6i bén cdng anten ctia hé théng duong xubng phat trién dai han (Long Term
Evolution) LTE R&.

Mot cach tuy chon, theo mot phuong an khéc, sé cdng tin hiéu tham chiéu
12 4 va ma trAn V 1a ma tran tién ma héa trong bang ma tuong Umg véi tdm cdng
anten cua hé théng duong xubng LTE R10.

Fig.10 1a so d6 khéi thé hién tram gdc theo phuwong 4n cia sang ché. Tram
gbc trén Fig.10 bao gdbm bd guri 1001 va bd thu 1002.

B6 gtri 1001 dugc tao cAu hinh dé gui tin hiéu tham chiéu t6i thiét b nguoi
dung UE.

Bo thu 1002 duoc tao ciu hinh d thu CSI ma duoc gui bdi UE, trong d6
CSI bao gdm chi bdo ma tran tién ma héa PMI, PMI twong tmg véi ma tran tién
m3 hoa, ma tran tién ma héa duoc chon bsi UE dua véo tin hiéu tham chiéu, bang

ma bao gom ma trén ti€én ma héa W va W=aSV, trong d6 ma trdn V la ma tran
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Nxv, N 1a sd céng tin hiéu tham chiéu, v <N, S 1a ma tran chon hang dugc su
dung d& chon mét hodc nhidu vecto hang tir ma tran V va o 1a héng s6.

Theo phuong 4n ndy cla sang ché, bang cach diéu chinh céu tric bang m4,
ma trin tién m3 hoa phu hgp cé thé dugc chon theo tinh trang nhiéu, dé chon
anten dé truyén dir liéu va cong suat clia anten dé 1am giam luong céc tai nguyén
1ap lich bi lang phi do sy kiém soat nhidu béi tram gdc.

Mot cach tuy chon, tram gbc c6 thé bao gbém bd nhé, duoc tao c4u hinh dé
luu trit bang ma.

Bo xt ly c6 thé 13 con duge tao ciu hinh, sau khi thu PMI, dé thu dugc ma
tran tién ma hoa tuong tng véi PMI tlr bang ma luu trit trong bo nhé theo PMI.

Mot cach tiy chon, nhu mdt phuong 4n, bang ma co thé con bao gdm ma
tran tién ma hoa P va P=PU, trong d6 ma tran U 1a ma trdn Nxu, u < N, f 1 hing
s, tri s6 B cho phép P va W théa man IPlp=IWlg va llr 14 chuan Frobenius ctia ma
tran.

Mot cach tiry chon, theo mot phuong 4n khac, bang méi c¢é thé bao gdm mot
hogic nhidu ma tran duoc mo ta trong cong thirc (1) dén cong thirc (41).

Mot cach tiry chon, theo mot phuong an khac, v khdng bang u.

Mot cach tiy chon, theo mot phuwong 4n khéc, s6 cong tin hiéu tham chiéu
12 4 va ma tran V vi/hodc ma tran U la ma tran tién ma hoa trong bang ma tuong
mg v6i bdn cong anten ciia hé thdng dudng xudng phét trién dai han (Long Term
Evolution) LTE R8.

Mot cach tiy chon, theo mdt phuwong 4n khéc, sé cong tin hiéu tham chiéu
13 4 va ma trdn V 1a ma trén tién ma hoa trong bang ma tuong tng véi tdm cong
anten ctia hé théng duong xuéng LTE R10. '

Fig.11 13 so do khéi thé hién thiét bi ngudi ding theo phuong 4n khéc cia
sang ché. Thiét bi ngudi ding trén Fig.11 bao gém bd thu 1101, bd nhd 1102, bd
xtrly 1103 va bd gui 1104.

B6 thu 1101 duge tao cAu hinh dé thu théng tin cdu hinh cta xu Iy CSI
duge giri boi tram gde, trong d6 thong tin cau hinh cta xir Iy CSI bao gbm it nhit

mot xir Iy CSI va mdi xtr Iy CSI duoc két hop v6i mét tai nguyén tin hiéu tham
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chiéu va mét hodc nhiéu tai nguyén do nhiéu.

B6 nhd 1102 dugc tao cAu hinh dé luu trit bang ma.

B6 xtr ly 1103 duogc tao cAu hinh dé chon, trén co s tai nguyén tin hiéu
tham chiéu va tai nguyén do nhidu duoc két hop véi mdi xir Iy CSI, ma tran tién
ma hoa tir bang ma luu trit trohg bd nhé 1102, trong d6 bang méa bao gdbm ma tran
tién md hoa W va W=aSV, trong d6 ma tran V 13 ma trin Nxv, N 1a ) céng tin
hiéu tham chiéu, v <N, S 1 ma trAn chon hang duogc st dung dé chon mot hodc
nhiéu vecto hang tir ma tran V va o 12 hing sd.

Bo gtri 1104 duoc tao cau hinh dé giri CSI tuong tng véi moi xir Iy CSI t6i
tram gbc, trong d6 CSI bao gébm chi bdo ma trén tién ma héa PMI va PMI la
tuong ing voi ma tran tién m4 héa duoc chon.

Theo phuong 4n nay ciia sang ché, bang cach diéu chinh cdu tric bang m4,
ma trdn tién ma héa phu hop co thé duge chon theo tinh trang nhiéu, dé chon
anten dé truyén dit liéu va cong suét cta anten dé lam giam lugng cac tai nguyén
1ap lich bi lang phi do su kiém so4t nhidu boi tram gde.

Ngoai ra, nhiéu xir ly CSI str dung cac bang ma khac nhau dé cai thién do
tu do cua tram gdc dé chon cac phuwong phap 14p lich va truyén, dé gia tang thong
luong cta hé théng.

Mot cach tuy chon, nhu mot phuong an, bang ma luu trit trong bd nhé 1102
con bao gdm ma trdn tién ma hoa P va P=BU, trong d6 ma tran U 1a ma trdn Nxu,
u <N, B 1a hing s, tri s6 B cho phép P va W thoa man IPls=IWIr va llr1a chuén
Frobenius ciia ma tran.

Mot cach tiy chon, theo mét phuong an khéc, xtr Iy CSI thir nhét trong s it
nhit mot xtr Iy CSI twong ng véi bang ma thir nht luu trit trong bo nhé 1102, xr
Iy CSI thtr hai trong s it nhdt mot xtr ly CSI twong tng véi bang mé thir hai luu
trit trong bo nhé 1102, ma tran tién ma hoa trong bang ma tht nhét 12 ma tran tién
m3 hda W va ma tran tién mé héa trong bang ma thi hai 14 ma trin tién mé hoa P.

Mot cach tiy chon, theo mot phwong 4n khéc, s6 cong tin hiéu tham chiéu
duoc két hop voi xtr Iy CSI thir nhét 14 4 va ma trén tién ma héa W trong bang ma

tht nhat luu trit trong bd nhd 1102 it nhét 14 mot ma tran trong s6 cAc ma trin sau:
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Ngoai ra, RI tuong tmg véi xir Iy CSI thir nhét ¢6 thé dugc gidi han & 1.
S6 cdng tin hiéu tham chiéu dugc két hop véi xir Iy CSI thir hai 1a 4 va ma
tran tién ma hoa P trong bang ma thtr hai luu trt trong bd nhd 1102 it nhét 13 mot

ma trén trong sé cac ma tran sau:

—
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111 o 11 o 111 o 11 0
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0 1 0 -1 0 0 —j
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0 1 -1 0 j 0 —j
1 0 1 0 1 0 1 0
1{j 0 11/ O 11/ 0 1|/ 0
ﬂ201ﬂ201 '3201 'BZOI
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Ngoai ra, RI tuong tmg véi xtr Iy CSI thir hai c¢6 thé dugc gidi han & 2.

Mot cach tiy chon, theo mdt phuong an khéc, bang ma thir nhit luu trit
trong bd nhd 1102 ¢6 thé bao gdm mdt hodc nhiéu ma trdn duoc mé ta trong cong
thte (1) dén cong thic (41).

Mot cach tuy chon, theo mdt phuong an khéc, bang ma thu hai luu trit trong
b6 nhd 1102 ¢co thé bao gém mot hodc nhiéu ma tran duge mé ta trong cong thirc
(1) d&n cong thirc (41).

Fig.12 1a so db khdi thé hién tram gbc theo phuong an khac ciia sang ché.

Tram gdc trén Fig.12 bao gdm bo giri 1201 va bo thu 1202.
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Bo gti 1201 duoc tao cdu hinh dé giri thong tin cAu hinh cta xtr Iy CSI t&i
thiét bi ngudi dung UE, trong d6 théng tin ciu hinh cta xir Iy CSI bao gdm it nhét
mdt xtr Iy CSI va mdi xir Iy CSI dugc két hop véi mot tai nguyén tin hidu tham
chiéu va mét hodc nhiéu tai nguyén do nhidu;

B6 thu 1202 duogc tao cdu hinh dé thu CSI ma dugc giri boi UE va twong
mg v&i mdi xir Iy CSI, trong d6 CSI bao gdm chi bdo ma tran tién ma héa PMI,
PMI tuong tng véi ma tran tién ma hoa, ma tran tién ma héa duoc chon bdi UE
tir bang ma dua vao tin hiéu tham chiéu va tai nguyén do nhiéu duoc két hop voi
mdi xtr Iy CSI va bang ma bao gdm ma tran tién ma héa W va W=aSV, trong d6
ma trdn V la ma tran Nxv, N 1a s6 céng tin hiéu tham chiéu, v <N, S 1a ma tran
chon hang duoc st dung dé chon mdt hodic nhiéu vecto hang tir ma trin V va o 1a
héng sb.

Theo phuong 4n nay cua sang ché, bang cach didu chinh ciu tric bang ma,
ma trin tién ma hoa phi hop co thé duoc chon theo tinh trang nhidu, dé chon
anten dé truyén dir liéu va cong suét cua anten dé 1am giam luong céc tai nguyén
1ap lich bj lang phi do su kiém soat nhidu boi tram gdc.

Ngoai ra, nhiéu xir Iy CSI st dung céc bang mi khéc nhau dé cai thién do
tu do cua tram gbc dé chon cac phuong phéap 14p lich va truyén, dé gia ting théng
luong ctia hé théng.

Mot cach tiiy chon, nhur mdt phuong 4n, bang mi con bao gdbm ma trén tién
m4 hoa P va P=BU, trong d6 ma tran U 1a ma trdn Nxu, u <N, B 1a hing s, tri sd
B cho phép P va W thoa man IPl =IWlr va llz 14 chuan Frobenius ctia ma tran.

Mot cach tiy chon, theo mot phuong an khéc, xir Iy CSI thtr nhét trong sb it
nhat mot xu Iy CSI trong Gmg voi bang ma thir nhat, xir Iy CSI thtr hai trong s6 it
nhit mét xir 1y CSI tuong Gng véi bang ma thi hai, ma tran tién m3 héa trong
bang ma thi nhat 1 ma tran tién ma héa W va ma tran tién ma hoa trong bang m3
tht hai 1a ma tran tién ma hoa P.

Mot céch tiy chon, theo mot phuwong an khéc, sé cdng tin hiéu tham chiéu
duoc két hop véi xit Iy CSI thi nhit 14 4 va ma trén tién ma héa W trong bang ma

thir nhat it nhat 1a mot ma tran trong s6 cac ma tran sau:
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Ngoai ra, RI tuong tmg véi xir ly CSI tha nhét c6 thé duoc giéi han 6 1.

S6 cdng tin hiéu tham chiéu duoc két hop véi xtr Iy CSI thit hai 1a 4 va ma

tran tién ma hoa P trong bang ma th hai it nhat 1a mdt ma tran trong sO cac ma

tran sau:
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Ngoai ra, RI tvong tmg véi xir Iy CSI thit hai c6 thé dwoc giéi han & 2.

Mot cach tuy chon, theo mdt phuong an khac, bang ma thir nhét c6 thé bao
g6m mdt hozic nhiéu ma trén trong cong thirc (1) dén cong thic (37).

Mot cach tiy chon, theo mot phuong an khéc, bang ma thi hai c6 thé bao
gdm mot hodic nhidu ma tran trong cong thire (1) dén cong thirc (37).

Fig.13 la phuong phép bao cdo CSI thed phuong an clia séng ché. Phuong
phép trén Fig.13 cé thé duoc thuc hién boi UE, ma c6 thé 13, vi du, dién thoai
hodc dau cudi di dong.

1310. Thu tin hiéu tham chiéu dugc gii boi tram gdc;
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1320. Chon ma tran tién mé& héa W tir bang ma dua vao tin hiéu tham chiéu;

1330. Gui CSI ti tram gdc, trong d6 CSI bao gdm chi bao ma tran tién ma
héa PMI va PMI la tuong img vdi ma tran tién ma hda duoc chon W.

Theo phuong 4n ndy cia sang ché, bang cach diéu chinh ciu tric bang ma,
ma trin tién m3 hoa phu hop co thé dugc chon theo tinh trang nhiéu, dé chon
anten dé truyén dir liéu va cong suét cia anten dé 1am giam luong céc tai nguyén
1ap lich bi lang phi do su kiém soat nhiéu béi tram géc.

Mot cach tity chon, cdng anten duoc sir dung dé truyén c6 thé dugc chon
bang cach sir dung ma trén tién ma hoa W.

Mot cach tiry chon, trude bude 1310, phuong phép c6 thé con bao gém thu
duge tai nguyén tin hiéu tham chiéu duoc giri boi tram gbe. Theo phuong 4n nay
ctia sang ché, cach cu thé thu duoc tin hiéu tham chiéu béi UE khéng duoc gisi
han. Vi du, UE dat duoc tai nguyén tin hiéu tham chiéu béng cach chép nhan bao
hiéu (nhu RRC hodc DCI) thong bao bdi eNB, hoac UE dat dugc tai nguyén tin
hiéu tham chiéu trén co sé thong tin dinh trudc (nhu ID 6 mang).

Dic biét 1a, tai nguyén tin hiéu tham chiéu cé thé 1a tai nguyén CSI RS,
trong d6 tai nguyén CSI RS c¢6 thé 13 su két hop cua cdu tric tai nguyén CSI RS
va clu trac khung con CSI RS. CAu trac tai nguyén CSI RS c¢6 thé 1a ciu tric
céng cua CSI RS trong RB, nhu vat mang phu, ky hiéu, hodc tan s6 st dung. Chu
tric khung con CSI RS c¢6 thé 1a chu ky hodc su dich chuyén khung con.

Tai nguyén tin hidu tham chiéu ciing c6 thé 1a tai nguyén DM RS, trong d6
tai nguyén DM RS ¢6 thé 1a cdu trac tai nguyén DM RS, nhu céu triic c¢ng. Tai
nguyén DM RS ciing c6 thé 1a sy két hop cua clu tric tai nguyén DM RS va cu
triic khung con DM RS va chi bdo cong DM RS, su dich chuyén, hodc chu ky
khung con. Chu ky DM RS hoic su dich chuyén khung con c6 thé duoc dinh
trude va da biét 13 UE va tram gdc.

Tai nguyén tin hidu tham chiéu cfing c6 thé 1a tai nguyén CRS, trong d6 tai
nguyén CRS c6 thé 1 cdu hinh tai nguyén CRS, nhu ciu trac cdng. Tai nguyén
CRS ciing c6 thé 13 sy két hop cia cu hinh tai nguyén CRS va ciu tric khung
con CRS, vi dy, giao di€n CRS, chu ky khung con, hodc dich chuyén khung con.
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Chu ky CRS hofc sy dich chuyén khung con ¢6 thé dugc dinh trude va da biét 1a
UE va tram gbc.

Tai nguyén tin hiéu tham chiéu c6 thé 13 UE cu thé va ciing c6 thé 1a 6
mang cu thé.

Mot cach tuy chon, nhu mot phuong an, bdng ma trong budc 1320 bao gdm
bang ma hang 1 va chon ma tran tién ma héa W tlir bang ma dua vao tin hiéu tham
chiéu c6 thé bao gdm cac budc: chon ma tran tién ma héa W tir bang ma hang 1
dua vao tin hiéu tham chiéu. S 16p truyén twong mg v6i ma trén tién ma hoa
trong bang ma hang 1 1a 1.

Mot céch tily chon, nhu mdt phuong 4n, sé cng tin hiéu tham chiéu trong

bude 1310 1a 4 va trong bang ma hang 1, ma tran tién ma hdéa W=W W2, wong s

1 0 0 0

01 00 \ \ A A f s \ A ,
W=l 0 1 ol va W3 la ma trén trong tdp hgp thtr ndm va trong tap hop thu

0 0 01

Jem—
2x m e N

- A r A A A vm \ 02><1 4 1 02
nam bao gdém it nhat mdt trong s6 « va o ,trong d6 , -| g
v m j27
1
>

¢ m=01-+,N-1

la ma tran khong goém hai hang va mdt co N ]a s0 nguyén

duong va % 1ahé sb ty 18.
Mot cach tiy chon, nhu mét phuong 4n, sb cong tin hiéu tham chiéu trong
budc 1310 1a 4 va trong bang ma hang 1, ma tran tién ma hoa W=W:3Wy trong d6 w3

13 ma tran trong tip hop thir hai, tdp hop thir hai bao gém it nhit mét trong sb

1 1 1 1 1 1 0 0 0 0 00 0 0 1 1
1 j -1 —j -1 -5 0 0 0 0 0O .10 01 j .
J J , / , va J , Wsla ma
00 0 O 0 0 1 1 1 1 11 1 100
00 0 0 0 0 -1 —j| |-1 —j 1 j 1 j 00
1
A A ’ A r A ’ A A A 0
tran trong tdp hop thr ba, tdp hop thtr ba bao gom it nhat mét trong s6 «, ol
0

-108-



23438

va a,| | vd @, lahésdty lé.

S = O O
- O O O

Mot cach tuy chon, nhu mot phuong an, 36 céng tin hiéu tham chiéu trong

bude 1310 1a 4, trong bang ma hang 1, ma tran tién ma héa W=WsWs va Ws=

b b b 14 N\ /( A Pad A r
[ pmod - T (p+1)mod N (p+n-t)mod N l trong d6 P 1a so0 nguyén khéng am, vi du,

p=0,12, hoac P~ 0,2, 4""; nlasd nguyén duong, vi du, n=2 hodc n=4; N la sb

nguyén duong, vi du, N=8; va 4 hoéc L , trong do, vi du,

khi N=8, tri s6 m c6 thé 12 tir 0 dén 15 va cac vecto cot tlr by dén bis 1a nhu sau:

1

—_

0
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7~ Al ] 0 0 0 o |l khi n=2, W
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l1a ma trén trong tdp hop thir tu va tap hgp thu tu bao gdm it nhat mot trong sb

1 . 0 . \ A A . \ on ,
a, [0] va a, L} khi n=4, W¢la ma trén trong tap hop thir nam va tdp hop th
; va

nam bao gom it nhat mot trong s6 «, va «a,

— O O O

% 13 hé s6 ty 18.
Mot céch tly chon, nhu mdt phwong an, sb cong tin hidu tham chiéu trong
budc 1310 13 4 va trong bang ma hang 1, ma tran tién ma hoa W=W,Ws, trong dé

X o, \ s A A A
W7={0 ;{ }, X=[bpmow Dpmoay b(pM_l)modN} va p 1a sO nguyén khong

2xn

am, vi du, p=0,1,2,--- hoac p=0,2,4,--. n la sb nguyén duong, vi dy, n=2

1
hodc »=4.N la s6 nguyén duong, vi du, N=8; b =a[ o
9 m 12”_1\7
e

}, vi du, khi N=8, tri
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sO m cO thé 1a tr 0 dén 7 va cac vecto cdt tir by dé€n b; la nhu sau:

(by b, - b7)=[m LH Li;’} L;‘f} Lﬂ L;T”} L’%} U“D %0 12

Y,

ma tran khong gom hai hang va n cot; va W8= Y, , trong do Yi va Y2 lacac
ma trin chon cot hodc cc ma trdn khong va % 13 hé sd ty 18. Khi n=2, (Y,.Y,)

c6 thé 1a nhém ma tran trong tdp hop thtr sdu va tap hop thir sdu bao gdm it nhét

A . A A s . A N 1110 0[]0
mot nhom ma trén trong sO cac nhom ma tran sau day: olloll Uilloll

Hg}{éD va ([S}BD Khi n=4, (Y,,Y,) c6 thé 1a nhém ma tran trong tap hop

thir bay va tdp hop thi bay bao gém it nhat mot nhom ma tran trong s6 cac nhém

1[0 0l [0 o]fo o]0 0ol [1

R R 0[]0 1110 0l10 0[]0 0[]0

ma trdn sau day: , , , , , ’ , ) , )

00 010 1110 010 010

0l1]0 0] ]0 0[]0 110 00
olfo o]0 0][0]
0|1 0[]0 o]0
b M 9 Va 2
010 01 00|
00 0[]0 0 [1]

Mot cach tily chon, nhuw mét phuong 4n, sé cdng tin hiéu tham chiéu trong

budc 1310 1a 4 va trong bang ma hang 1, ma tran tién ma hoa W=WoW 10, trong 6

X 0 1 0 . . n " A N VL A \
Wo= [0 ;2} , X= [0 J va 0,, la ma tran khong gom hai hang va hai cét; va
2x2

Yl r \ \ r A A - r A
Wior=a; v trong d6 Y, va Y, la cac ma tran chon cdt hoac cac ma tran suy
2

biét, (Y,,Y,) ¢co thé 13 nhém ma tran trong tdp hop tht tdm va tap hop thtr tdm

T S , n X , n n 1110
bao gdm it nhat mdt nhdém ma tran trong s6 cac nhém ma tran sau day: ([O}L)D ,

D TR T LMD 0 D »
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0 0 , jz,,l . R L . A
@(L}Lﬂ D , trong d6 ¢ ,=¢ *, M la sO nguyén duong, n la s6 nguyén khong

amnho hon M va @, va g, lacachésétylé.

Mot cach tily chon, nhu mét phwong an, bang mé trong budc 1320 bao gdm
bang ma hang 2 va chon ma tran tién m3 hoa W tur bang ma dua vao tin hi€u tham
chiéu ¢6 thé bao gdm céc bude: chon ma tran tién mi héa W tir bang ma hang 2
dua vao tin hiéu tham chiéu. Sb 16p truyén twong mg véi ma tran tién ma héa
trong bang ma hang 2 1a 2. |

Mot cach tiy chon, nhuw mot phuong 4n, sé cong tin hiéu tham chiéu trong

bude 1320 13 4 va trong bang ma hang 2, ma tran tién ma héa W=W, W, trong

1 0 00
, 01 0O \ LA 1a A A I T SN
do W= 00 1 ol V2 Wiz cé the 1a ma tran trong tép hop thur chin va tap hop
0 0 01

2% v
. , P , A A £ v, 0, m N \
tht chin bao gom it nhat mdt trong so a{ "o ’} , a{ '"U} va

O W 0, 0,
1
0,, 21 4 1 . 0
%l v, v, wONgdO = LV v=l e | Y2 13 ma tran khong gom
m+= e N 2 ejz” N :
vm 02><1

% [0 v

hai hang va mot cot, ¢ 14 hé s0 ty 18 va khi W= =720 2, m=0,1-N-1,

v v

m
m+—
2

00 0y
O 0 0 Fslv, v , m=0,1,~',l—1
khi W= 2 > 1 hoac W= "2 , 2 va 0

tran khong goém hai hang va mot cot.

> ]a ma
MGt cach tuy chon, nhu mét phuong an, s6 céng tin hiéu tham chiéu trong

budc 1320 1a 4 va trong bang ma hang 2, ma trén tién ma hoa W=W13W 14, trong d¢

w13 c6 thé 1a ma tran trong tap hop thtr mudi va tap hop tht mudi bao gém it nhét
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1 1 1 1 1 1 0 O 0 0 00
1 -1 —j -1 -5 0 O 0 0 00
Al J J A
0 0 0 O 0 0 1 1 1 1
mot trong ) 00 0 0 , 0 0 -1 -j , B AR A
0 0 1 1 1 0 0 O
i 0 0 0
A0 0T A|® O
1 100 0 0 1 0
. — /6 — /0
L Jj 0 0] trong do 0 0 09, , Pz BT va 6,6, €[0,27]
Q,gzzogiz_,ilaiﬁa.. <L A R ) .
vi du 16° 8 4 va Wy, co thé 1a ma trén trong tdp hop thu muoi
1 0
0 0
(04
1o 1
mdt va tdp hop tht mudi mét bao gom it nhat mot trong sb 0 0] va
0 0
1 0
&,
0 0
0 11 va % lahesdtyle.

Mbt cach tury chon, nhu mot phuong 4n, sé cong tin hiéu tham chiéu trong

budce 1320 1a 4 va trong bang ma hang 2, ma tran tién ma héa W=W,;5Ws, trong

[X } X A[l 1}
I PR 1 0 _ e )
do W= 0o X , 1 -l , Az{ }, P, =¢ , 0€[0,27], vi du,

0 o,
0=0t—t2 +% .. ;
l6- 8 4 va 22 ]a ma trin khong gom hai hang va hai cdt;
Y, 0
as |:0 1 Y2><l:|
— 2x1 2 4 .
Wis > trong d6 (Y1.Y) o4 ¢h& 13 nhom ma tran trong tap hop thu

muoi hai va tdp hop thr muoi hai bao gom it nhat mét nhém ma trén trong so6 cac

Gla)) EHRD), (5D s (I e

Wie= 020 02 , trong do (Y,.Y,)

nhom ma trdn sau day:

c6 thé 13 nhém ma tran trong tap hop tha
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mudi ba va tap hop thir mudi ba bao gém it nhat mdt nhém ma trén trong sb cac
01 110 0, 0y
1’0 0|1 “ly, v
va , hoac W= 1 24, trong

c6 thé 13 nhém ma trén trong tap hop thir mudi bon, tap hop thir mudi

nhom ma trdn sau day:

do (Y,.Y,)

bon bao gom it nhat mot nhom ma tran trong s6 cdc nhdém ma trén sau day:

CH L, (o))
0D vy WO a3 % 13 ma tran khong gém hai hang va mot cot va

% 1ahé sb ty 18.
Mot cach tiy chon, nhu mdt phuong 4n, sb cong tin hiu tham chiéu trong

budc 1320 la 4 va trong bang ma hang 2, ma tran tién ma hoa W=W1,W s, trong

1 1 1 1
[ X 02><4i| X:A.{ T 372_}
) LB 1 0 .
46 Wy=the X1 beren e A{o } 0, =¢”, 0e[0,27],
®,

yoo 0

va 24 13 ma tran khong gém hai hang va bon cdt;

}, trong d6 Y, va Y,

=
(o]
|
K
—
&ﬁ
=<

c6 thé 1a ma tran trong tap hop thir mudi

1 0 0
0 1 0
0 0 1
\ 0 0 0 \
lam va tap hop thir muoi lam bao gdm it nhat mot trong sd ’ ’ va

Yl Y2
04x1

— O O O

, hodc Wig= 00 , trong d6 (Y,.Y,)

c6 thé 1a nhém ma trén trong tap
hop thtr mudi sdu va tap hop thir mudi sau bao gdm it nhit mot nhém ma tran

0

S O O =
o = O O
S O = O
— O O

e , , . . va o
trong sO cac nhdm ma trdn sau day: , hodc
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O4><1 04><1

9{
= Yl Yz } o 2
Wig > trong 6 (Y.Y;) ¢4 thd [3 nhém ma trn trong tap hop tha

mudi bay, tp hop tht mudi bay bao gom it nhit mot nhém ma trén trong sd cac

0

b >

0
0
0
1

o O O =
o O = O

0
1
0 0

va va % lahésotyléva "+ la

nhoém ma tran sau day:
ma tran khong gdm bdn hang va mét cot.
Mot cach tuy chon, nhu mot phuong én, sd cdng tin hiéu tham chiéu trong

budc 1320 1a 4 va trong bang ma hang 2, ma tran tién m3 hoa W=W oWy va

0 1

0 , 1 0
>2 | trong d6 X=A-
X 0 o,

1 0 .
}: A:l: }a (Dn:ejga 66[032”]9Vi du’

va 0,, 1a ma trdn khong gom hai hang va hai cot;

Yl 02x1

W20=al{ }, trong d6 Y, va Y,

0,, Y, c6 thé 1a ma tran trong tap hop th mudi

1 . .
tam va tap hop thd mudi tim bao gdm it nhat mot trong sb M va H hogc

Y, Y,

W20=a1{ c6 thé 1a nhém ma tran trong tap hop tht

} trong do (Y,.Y,)

Ole 2x1

mudi chin va tdp hop thr muoi chin bao gdm it nhat mot nhém ma tréan trong so

1110 . 01 » _ 0,, 0,,
cac nhom ma trdn sau day: HO}LD va HJ{oD’ hoge WZO_QIO{YI Yj’

trong d6 (Y,.Y,) c6 thé 1a nhém ma trn trong tap hop thir hai muoi, tap hop thi

hai muoi bao gom it nhat mot nhém ma tran trong s6 cac nhdm ma trén sau day:

17170 01 . 3 Y, Y, <
GHED o R - e e o[ 5]

2
¢mY2 _¢IIIY2 R trong dé

T

0=0.4—,
b Vi dl.']" K

t—,*

RN

|3
NG

@, =e”, 0¢e[0,2r] Y,

va Y,

6 thé 1a ma tran trong tap hop thir hai muoi mét, tap hop tht hai muoi
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1 . |0 \ R A P .
mot bao gom it nhat mot trong so [O] va [1} 0,, l1a ma trdn khong gom hai

hang va mét cot va «,, va f, 4 cac hé & ty 1.

Mot cach tiy chon, nhu mot phuong an, bang ma trong budc 1320 bao gbém
bang ma hang 3 va budc ché)n ma tran tién ma héa W tr bang ma dua vao tin hidu
tham chiéu c6 thé bao gdbm budc: chon ma tran tién ma héa W tlr bang mé hang 3
dua vao tin hiéu tham chiéu. S8 16p truyén twong tmg v6i ma trén tién ma hoa
trong bang ma hang 3 1a 3.

Mot cach tiry chon, nhur mét phuong an, sd cong tin hi¢u tham chiéu trong

bude 1320 1a 4 va trong bang ma hang 3, ma trin tién ma héa W=W W22, trong do

1 000
01 00 N ET A A o1 C s

wa=| o0 1 ol W2, ¢6 thé 1a ma trén trong tap hop thir hai muoi hai va tdp hgp
0 0 01

vm v N 02><1
m+—

thr hai muoi hai bao gom it nhat mot trong sO o,

02><1 02><1 Vm

Vin vm% 0,1 v, 0, 0, ‘ V”H% 00 0y 4
oy, s Ayl vy va o , trong do

0pi 0y Vv P Tm TN »x Ym Y

m+7 2 m+=
. 1

. _[ mﬁ} hi wy |, 0,, l& ma trén khong gom hai hang va mot cdt,

e v Y

e

m=0,1,---,%—1 va o, lahésbtyla.

Mot cach tiy chon, nhu mét phuong 4n, sé cong tin hiéu tham chiéu trong

budc 1320 1a 4 va trong bang ma hang 3, ma trén tién ma hoa W=W23 W24, trong a6

1 1 0 O 1 0 0 O
1 -1 0 0 0@ 0 0 . ,
= A- , trong d6 A= " , =e/% =e/ va
w23 0 11 g 00 1 0 P =€ P, =€
0 1 -1 0 0 0 g
T T T
ezo’i-——’i_,i_..,... )
6,0,€[0.27] 1 qy, 16° 8 4 ;va W24 ¢o thé 1a ma trdn trong tip hop
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th hai muoi ba va tip hop thi hai muoi ba bao gém it nhat mot trong sb

1 00 1 00 1 00 0 00
01 0 010 0 00 . 0 , 1A A
o, , A, , ap, va «a, , trong d6 @ la hé sb
0 0 1 0 00 010 010
0 0 O 0 0 1 0 0 1 0 0 1
ty 1€.

Mot cach tuy chon, nhu mét phuong an, s6 céng tin hiéu tham chiéu trong

budc 1320 1a 4 va trong bang m3 hang 3, ma tran tién md héa W=WysWys va

X 0 ) 1 1 1 1 0 |
W25: |: 2)(4} ) trong do X=A { : 37| A= s @, = e/& )
X J 0 o,

0,4 1 &2 &7 &7
0=02 % 6%
0 €l0,27] , vi du, va %24 13 ma tran khong gdm hai hang va
Yl 04)(] r 7 A 1> 4 A A
bén cot: va W26~ 0 trong dé (Y,,Y,)co thé 1a nhdm ma trin trong tap
A 4x2 2

hop th hai muoi tu va tdp hgp thr hai muoi tu bao gdm it nhat mot nhém ma

tran trong sO cac nhom ma tran sau day:

— - - - — - - - — 1 F AT

1 0][1 0 0][1 1 o]0 0 0][0

0 0|0 1 0/]0 0|1 1 0|1

0 11’0 0 0|0 0 1/ 0 0[]0

0 0)]0] 10 1][0] 10 0] 0] 0 1/1]0

1 0][0] [0 0][0] 1 0]][0] 0 o]fo

0 0]]0 1 0[]0 0 0[]0 1 0/]0

0 1)1 0 0|1 0 1[0 0 0/’|0

10 0] |0] ’ 10 1]]0 , 0 o] [1]) 5 \[0 1][1

~ Y1 4x2 r \ , A A
hoac Was=«,; {041 : jl, trong d6 (Y,,Y,) la nhom ma trén trong tap hop

tht hai muoi tAm, trong d6 tap hop th hai muoi tdm bao gdm it nhit mot nhom

ma tran trong sO cac nhom ma tran sau day:

11[1 0 11[o 0 Toll1 o o][o o
0|0 0 o1 0 1{{0 0 1[{1 0
0o'l0 1 01’10 0 00 1 0’l0 0
0|0 0 0|0 1 0110 0 010 1
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va , a, lah¢soty

O = O O
SO O O ==
S = O O
S = O O
S O = O
_= O O O
_ O O O
S O O =
S = O O
-_—0 O O
S O = O
- o O O

16, 0,, la ma trdn khong gdm bdn hang va hai cot va 0,, 1a ma tran khong gdm
bdn hang va mot cot.

Mot cach tuy chon, nhu mdt phuong an, s6 céng tin hiéu tham chiéu trong
budc 1320 12 4 va trong bang ma hang 3, ma tran tién ma héa W=Wy;Wys va

X

02><2

W27={ » 0 o

0., i 1 1 1 0 .
;(2} trong dé X:A.L } A:{ } @, =e”, 496[0,272'],Vi du,

0,, la ma tran khong gom hai hang va hai cot; va

Y, 0 . N TR A A .
! M}, trong d6 (Y,,Y,) c6 thé 1a nhém ma tran trong tédp hop thu

02><2 2

hai muoi 1am va tdp hop tht hai muoi 1am bao gdm it nhat mdt nhém ma tran

s 2J0)- e

}, trong d6 (Y,,Y,) la nhém ma trin trong tap hop thir hai muoi

A s , n A 1 0|1
trong sO cac nhém ma trdn sau day: o 1o

Y, 0,
W28=a141: 1 2x2

02><1 2

chin va tap hop thir hai muoi chin bao gém it nhat mdt nhdm ma trén trong so céc

1|1 Ol|1 0
nhém ma trdn sau day: HO}{O (1)D va ([1}[0 ID, 0,, 12 ma tran khong

gdm hai hang va mét cot va «,, 13 hé sb ty 18.
MGt cach tuy chon, nhu mdt phuong an, 30 cé)ng tin hiéu tham chiéu trong

budc 1320 la 4 va trong bang ma hang 3, ma trén tién ma hoa W=W,sW3, va

X 0 10 1 0 A
Woo= 21 trong d6 X=A- , A= , o =¥, 0€[0,27] s
29 {OM x} & {0 1} {o goj $n=c 10,271 vi dy,
9=0,+2 +Z +Z .
16>~ 8" 4

0,, la ma trdn khéng gém hai hang va hai cot; va

Wiop= 00 Yo , trong d6 (Y,,Y,) c6 thé la nhom ma trén trong tap hop thu
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hai muoi sau va tdp hop thtr hai muoi sqdu bao géom it nhat mét nhom ma tran

£ , N R 1 01 . 1 0|]0 .
trong sO cadc nhém ma tran sau day: ([O 1}{0D va ﬂo J,LD, hoac

Y, O \ . A A , .
W30=a15[ ! M}, trong d6 (Y,,Y,) la nhom ma trén trong tap hop thir ba muoi

02><1 2

va tip hop thir ba muoi bao gém it nhat mot nhém ma tran trong s6 cac nhém ma

1|10 . (101 0 S A A o 1A o \ A
trén sau day: qo}{o 1D va GJ,[O 1D, o, lah€ sotylé va 0,, la matrén

khéng gém hai hang va mot cot.

Mot céch tily chon, nhu mot phuong 4n, bang ma trong bude 1320 bao gdm
bang méa hang 4 va budc chon ma tran tién ma hoa W tur bang ma dua vao tin hiéu
tham chiéu c6 thé bao gdm buédc: chon ma tran tién ma hoa W tir bang ma hang 4
dua vao tin hiéu tham chiéu. S6 16p truyén twong Gmg véi ma tran tién ma héa
trong bang ma hang 4 1a 4.

Mot cach tiry chon, nhu mdt phuong 4n, s6 cong tin hiéu tham chiéu trong
budc 1320 1a 4 va trong bang ma hang 4, ma tran tién ma hoa W=W31 W33, trong ds

0 0
v v oy 0, 0, 1

m

m+— 1
Wio= =
) 32 alé Vv = ) , V N = (m+—=) |
02><1 02x1 vm v N " '/2”% HH? j2z 2
m+— € e

N

(=
—_— O O O

0
1
0

m= O,l,u-,%—l , N la sb nguyén duong, 0,, 1a ma trin khong gdm hai hang va

mot cdt va a,, 1ahésdty 1é.
Mot cach tuy chon, nhu mot phwong 4n, s cong tin hiéu tham chiéu trong

budc 1320 la 4 va trong bang ma hang 4, ma tran tién ma héa W=W33W34 v

1 1 0 O 1 0 0 O

1 -1 0 0 0 g 0 0 | |
W = A. A= m , — Jj6 , — J6, ,
33 00 1 1 00 1 0 P =e ¢, =e€

00 1 -] yong do L0 0 0o
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e r 1000
O=0,t—,+= += ... 0100 .
0.6, €00,27] y{ qu, l6- 8 4 v Wae=ay, 001 0 , trong do «,,
0001

13 hé sb ty 18.
Mbt cach tuy chon, nhuw mdt phuong 4an, sé cng tin hiéu tham chiéu trong

budc 1320 1a 4 va trong bang ma hang 4, ma trén tién ma hoa W=W3sWss va

X 0 , 1 1 1 1 0 |
W35=[ ;24}, trong do X:A{ , |, A= s ¢,,=e’9,

0,4 1 &2 & €72 0 &,
9=O,i%,i%,i%,m
0€[0.27] i qu, va %2¢ 13 ma tran khong gdm hai hang va
' Waemar,| ' | trong dé 5 thé 12 nhé tran trong t3
bén cot; va W= %s|  trong d6 (Y,,Y,)co thé 1a nhém ma trén trong tap
: 4x2 2
hop tht hai muoi bay, tap hop thir hai muoi bay bao gém it nhat mot nhém ma
1 0j|1 O 1 0({|0 O
A £ . n A 0 0({0 O 0 0|1 O
trdn trong sO cac nhom ma trdn sau day: , , , ,
0 110 1 0 1{(0 O
0 0]]0 O 0 0|0 1
0 O0||1 O 0 0|1 O
Looffo off |1 ofjo o o
o ol’lo 1 Va o ollo 111 V® "< 1a ma tran khong gébm bon hang va
0 1/{0 O 0 1]/0 O

hai cot va % 1ahé sd ty 18.
Mot céach tiry chon, nhu mét phwong 4n, sd cdng tin hiéu tham chiéu trong

budc 1320 1a 4 va trong bang ma hang 4, ma trdn tién ma hoa W=W;, W35 va

_ X O2><2 z 1 1 1 0 6
W37—|:02X2 X :l, trong dO X=A|:1 _1}, A=|:O njl, (onzej ) 66[0927[], vi du
6=0x2 2 47 .. ;
16~ 8 4 va 0. la ma trdn khong gom hai hang va hai ct; va
. Y, 0, , NET 1 0f|1 0
Wis=a,, L}M Y, }, trong d6 (Y,.Y,) co thé la HO IH:O ID s %5 13 hé sb
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ty 1&°
Mot cach tuy chon, nhu mdt phuong an, s6 céng tin hiéu tham chiéu trong
bude 1320 1a 4 va trong bang mi hang 4, ma tran tién ma héa W=W3yWy va

X

Wio= {
02><2

0, 2 1o 10 0
X} trong do X=A-[O J, A:[O (oj’ 9, =e", ‘96[()»2”], vi du

6 =0,

[+
B

+

> D [

s
8

AN

vi 0. la ma trén khong gém hai hang va hai cft; va

Y, 0y, “ 5 thé 13 Lot o A
v } trong do (Y,.Y,) co thé la [[0 o 1 . %0 13 hé so
va

02><2 2

W= Oy |:

ty lé°

Mot cach tuy chon, nhu mot phuong an, ma tran tiéen ma hoa W=W, W,
trong d6 k 14 s6 18, t 1a s& chin va Wi duoc st dung dé chi bao thong tin trang thai
kénh bang rong va W, duoc sir dung dé chi bao thong tin trang thai kénh bing hep,
hodc Wi duoc st dung dé chi bdo thong tin trang thai kénh dai han va W, duoc str
dung dé chi bo thong tin trang thai kénh ngin han.

Mot cach tuy chon, theo mot phuong 4n khac, sau khi chon ma trin tién ma
héa W tir bang ma, phuwong phéap c6 thé con bao gém thuc hién su thay thé hang
hoc thay thé cot 1én ma trdn tién ma héa W theo mé anten dua vao tin hiéu tham
chiéu.

Cén luu y rang, bang mi theo phuong 4n nay clia séng ché co thé 1a cac su
két hop khac nhau ctia bang ma hang 1, bang ma hang 2, bang ma hang 3 va bang
ma hang 2, hoac c6 thé duoc tao ra béi céc bang ma va cac bang ma khac nho cAu
hinh cong suét, trong d6 bang mé hang 1 c6 thé dugc tao ra boi ma tran tién ma
héa W trong bang ma hang 1 dugc néu trong mot phén hodc tt ca cac phuong an
cu thé néu trén, bang ma hang 2 c¢o thé dugc tao ra béi ma tran tién ma héa W
trong bang ma hang 2 duoc néu trong mdt phan hodc tt ca cic phuong 4n cu thé
néu trén, bang ma hang 3 c¢6 thé duoc tao ra boi ma tran tién ma héa W trong bang
m4 hang 3 dugc néu trong mdt phan hoic tat ca cac phuong an cu thé néu trén va
bang ma hang 4 c¢6 thé duoc tao ra béi ma tran tién ma héa W trong bang ma hang

4 dugce néu trong mot phan hoac tat ca cac phuong an cu thé néu trén.
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Trong budc 1320, budc chon ma tran tién ma hoa tir bang ma dua vao tin
hiéu tham chiéu ¢6 thé bao g@)m cac budc: thu duoc, bédi UE dua vao tin hiéu
tham chiéu, udc tinh kénh; va sau d6, chon theo udc tinh kénh va trén co so tiéu
chi dinh trude (nhu tiéu chi dung luong kénh/tbi da héa cong suét hodc tiéu chi tdi
thiéu hoa khoang cach day cung).

Can luu ¥ rdng, chon ma tran tién ma héa tir bang ma c6 thé 1a & chon ma
trin tién ma hoa tir tp hop con cua bang mé. Vi du, bang ma bao gdm bang ma
hang 1, bang ma hang 2, bang m4 hang 3 va bang ma hang 4. Mi bang ma hang n
1a tap hop con cua bang ma. Tap hop con ciia bang ma c6 thé duge dinh trude,
hodc dugc thong bao boi UE téi tram gbc, xéc dinh béi tram gbc theo thong tin
thong bao cia UE va thong bao cho UE, hodc la tap hop con ctia bang ma xac
dinh va thong bao béi UE, vi du, tip hop con ctia bang ma thong bao gin day.

Trong budc 1320, tin hig¢u tham chiéu c6 thé 1a CSI RS, DM RS, hogc CRS.
UE c¢6 thé yéu cau tin hiéu tham chiéu theo tai nguyén tin hiéu tham chiéu.

DPac biét 1a, trong budc 1330, PMI duoc sir dung dé chi b4o ma tran tién ma
héa dugc chon tir bang ma (tdp hop ma tran tién ma hoa), trong d6 PMI ¢6 céc
mién thoi gian hodc cac do chi tiét tn sd khac nhau, hodc dat dugc trén co s& céc
chu ky khung con hoéc cac kich cd bang con khac nhau.

Dic biét 13, trong bude 1330, PMI c¢6 thé 1a giri boi UE bang cach sir dung
PUCCH hoic PUSCH t6i tram gbc.

Can luu y ring, theo phuong 4n nay, ma tran tién ma héa W c6 thé 1a ma
tran tién mé hoa sau khi thay thé hang hodc cot. Vi du, sy thay thé hang ctia ma
tran tién ma héa W c6 thé dugc gy ra bang cach thay dbi hodc dao ngugc ma
anten.

Dua vao Fig.13, phuong phap béo cao CSI theo phuong an ciia sang ché 1a
méb ta chi tiét & trén tir khia canh UE. Dya vao Fig.14, sau ddy mé ta phuong phap
b4o cdo CSI theo phuong 4n ciia sang ché tir khia canh tram gdc.

Cén lvu ¥ ring, sy minh hoa ¢ phia tram gbc, bao gém sy tuong tac gitta
UE va tram gdc va cac du hiéu va chirc ning lién quan tuong tng véi sy minh

hoa & phia UE. Nham ngén gon, cac chi tiét & day khong dwoc mb ta lai.
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Fig.14 1a phuong phap bdo cao CSI theo phuong an cua sang ché. Phuong
phép trén Fig.14 dugc thuc hién bai tram gbc, nhu eNodeB.

1410. Gti tin hiéu tham chiéu t6i UE;

1420. Thu CSI ma duge giri bdi UE, trong d6 CSI bao gém chi bédo ma tran
tién ma hoa PMI;

1430. Chon ma tran tién ma héa W tlr bang ma theo PMI, trong d6 ma tran
tién ma héa W tuong (g v6i PMI;

1440. Guri thong tin t6i UE theo ma tran tién ma hoa W.

Theo phuong 4n ndy cua sang ché, bang cach diéu chinh ciu triic bing ma,
ma tran tién ma hoa phi hop c6 thé dugce chon theo tinh trang nhidu, dé chon
anten dé truyén dir liéu va cong sudt cia anten dé lam giam luong cac tai nguyén
1ap lich bi lang phi do su kiém soét nhiéu bdi tram gbc.

Can luu ¥ ring, trong budc 1440, budc ghri thong tin t6i UE theo ma tran
tién ma hoa W c¢6 thé 1a bude: thuc hién méi hoa kénh cho ngudn théng tin can
dugc gui té1 UE dé tao ra cac tir m3, sau d6 thyuc hién su diéu bién cac tir ma khac
nhau d& tao ra cac ky hiéu diéu bién, sau d6 thuc hién anh xa 16p dbi véi cac ky
hiéu diéu bién khéc nhau, sau khi anh xa 16p, thuc hién su tién ma hda dit liéu
(ttc 1a, ddn kénh boi ma tran tién ma hoa) dé 4anh xa dir liéu tién m3 hoa cho cac
cdng anten dé truyén; va

Mot cach tuy chon, nhu mdt phuong 4n, bang ma c6 thé bao gém céc dang
két hop khac nhau ctia bang ma hang 1, bang ma hang 2, bang mi hang 3 va bang
ma hang 4 va ma trén tién ma héa W c6 thé duoc chon boi UE tir bat ky mot trong
sb céc bang ma néu trén dya vao tin hi€u tham chiéu. Dang cu thé ctia ma tran tién
mé héa W trong bang méa hang 1, bAng ma hang 2, bAng ma hang 3 va bang ma
hang 4 dwoc minh hoa trong phan mé ta phia UE trén Fig.13. Nham ngén gon, cac
chi tiét & ddy khong dugce mo ta lai.

Dua vao Fig.13 dén Fig.14, trén ddy mé ta chi tiét phuong phap bdo céo
CSI theo cac phuong 4n cta sang ché. Dua vao Fig.15 dén Fig.18, sau ddy mé ta
thiét bi ngudi ding va tram gdc theo cac phuong 4n cuia sang ché.

Fig.15 1a so d6 khdi thé hién thiét bi ngudi ding theo phuong 4n cua sang
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ché. Thiét bi ngudi ding bao gdm bo thu 1510, bd chon 1520, bd luu trit 1530 va
bd giri 1540. Can luu y rang, thiét bi ngudi ding trén Fig.15 c6 thé thuc hién céc
bude duge thuc hién boi thiét bi ngudi dung trén Fig.13. Nham ngén gon, cac chi
tiét & day khong duoc mé ta lai.

B6 thu 1510 duoc tao ciu hinh dé thu tin hiéu tham chiéu duoc gl boi
Hanlgéc.‘

Bo chon 1520 duoc tao ciu hinh d& chon ma trin tién méa hoa W tir bang
ma duogc Iuu trit trong bo luwu trit 1530 dua vao tin hiéu tham chiéu.

BO giri 1540 duogc tao cAu hinh dé giri CSI t6i tram gbc, trong dé CSI bao
gdm chi bdo ma tran tién ma héa PMI va PMI 13 tuong tmg v6i ma tran tién ma
héa dugc chon W.

Theo phwong 4n ndy ctia sang ché, bing cach didu chinh ciu trac bang ma,
ma trdn tién mé héa phi hop ¢ thé dugc chon theo tinh trang nhiéu, dé chon
anten dé truyén dir liéu va cong suét cua anten dé 1am giam luong céc tai nguyén
18p lich bi lang phi do su kiém soat nhidu béi tram géc.

Mot cach tiy chon, thiét bi nguoi ding con bao gdm bé thay thé, dugc tao
chu hinh dé thuc hién, theo mi anten, su thay thé hang hodc thay thé cot 1én ma
tran tién ma héa W.

Fig.16 13 so d khéi thé hién tram gdc theo phuwong 4n cta sang ché. Tram
gbc bao gdm bd giri 1610, bd thu 1620, bd chon 1630 va bd luu trit 1640. Can luu
y rang, thiét bi nguoi dung trén Fig.16 co thé thuc hién cac bude duge thuc hién
béi tram gdc trén Fig.14. Nhim ngén gon, cac chi tiét & day khéng dugc mé ta lai.

B6 g1 1610 dugc tao c4u hinh dé gtri tin hiéu tham chiéu t4i UE;

B6 thu 1620 duge tao cdu hinh dé thu CSI ma duoc gui bdi UE, trong do
CSI bao gdm chi bao ma tran tién ma héa PMI;

B6 chon 1630 dugc tao cdu hinh dé chon, theo PMI, ma tran tién ma héa W
tir bang ma dugc luu trit trong bd luu trir 1640, trong d6 ma tran tién ma héa W
twong tng voi PMI; va

Bo giri 1610 dugce tao cu hinh dé giri thong tin téi UE theo ma trin tién ma

hoéa W.
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Theo phuong 4n ndy ctia sang ché, bang cach diéu chinh c4u tric bang ma,
ma tran tién ma hoéa phu hop cé thé duoc chon theo tinh trang nhiéu, dé chon
anten dé truyén dir liéu va cong suét cta anten dé 1am giam lugng cac tai nguyén
lap lich bi lang phi do sy kiém soat nhifu béi tram gdc.

Mot cach tuy chon, tram géc con bao gém bd thay thé, dugc tao ciu hinh dé
thuc hién, theo méa anten, sy thay thé hang hoac thay thé cot 1én ma tran tién ma
héa W.

Fig.17 1a so d6 khéi thé hién thiét bi nguoi ding theo phwong 4n khéc ctia
sang ché. Thiét bi ngudi ding bao gdbm bd thu 1710, bo xir Iy 1720, bd nhé 1730
va bd giri 1740. Can luu ¥ rang, thiét bi ngudi ding trén Fig.17 ¢o thé thuc hién
céc bude duogc thuc hién boi thiét bi ngudi ding trén Fig.13. Nham ngén gon, cac
chi tiét & day khong duge mé ta lai.

B6 thu 1710 dugc tao cAu hinh d thu tin hiéu tham chiéu dugc gui boi
tram gdc.

Bo xtr ly 1720 dugc tao c4u hinh dé chon ma tran tién ma hoa W tir bang
ma luu trit trong bd nhd 1730 dua vao tin hi€u tham chiéu, trong d6 W=W;W,.

Bo gtri 1740 duogc tao ciu hinh dé gui CSI t4i tram gbc, trong do CSI bao
gbm chi bio ma tran tién ma hoa PMI va PMI 1a tuong tmg v6i ma tran tién ma
hoa duoc chon.

Theo phuong 4n nay cua sang ché, bang cach diéu chinh cu tric bang ma,
ma tran tién ma héa phu hop cé thé duoc chon theo tinh trang nhiéu, dé chon
anten dé truyén dit liéu va cong sudt cia anten dé 1am giam luong céc tai nguyén
1ap lich bj lang phi do sy kiém soat nhidu béi tram gdc.

Mot cach tuy chon, bd xtr Iy 1720 dugc tao c4u hinh dé con thuc hién, theo
ma anten, sy thay thé hang hodc thay thé cot 1én ma trn tién ma héa W.

Fig.18 1 so d6 khéi thé hién tram gdc theo phuong an cia sang ché. Tram
gbc bao gom bo giri 1810, bod thu 1820, bd xir Iy 1830 va bd nhé 1840. Can luu ¥
réng, thiét bi nguoi dung trén Fig.18 cé thé thuc hién céc bude duge thuc hién béi
tram gdc trén Fig.14. Nhdm ngin gon, céc chi tiét & day khong duoc mé ta lai.

B6 gtri 1810 duoc tao cAu hinh dé gui tin hi€u tham chiéu t6i UE.
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B6 thu 1820 duoc tao ciu hinh dé thu CSI ma duoc gui boi UE, trong do
CSI bao gdm chi bdo ma tran tién ma hoa PMI.

B6 xr ly 1830 duogc tao cAu hinh dé chon, theo PMI, ma tran tién ma hoa W
tir bang ma luu trit trong bd nhd 1840, trong d6 ma tran tién ma héa W tuong tmg
voi PMI va W=W;W,;

B gui 1810 dugc tao cAu hinh dé giri thong tin t6i UE theo ma tran tién ma
hoa W.

Theo phuong 4n ndy cia sang ché, bing cach didu chinh ciu trac bang ma,
ma trén tién ma héa phi hop c¢6 thé dugc chon theo tinh trang nhidu, dé chon
anten d& truyén dit liéu va cong suét cua anten dé 1am giam luong cac tai nguyén
1ap lich bi lang phi do su kiém soat nhidu boi tram géc. ‘

Mot céch tiiy chon, bd xtt Iy 1830 dugc tao ciu hinh dé con thyc hién, theo
ma anten, su thay thé hang hoac thay thé cot 1én ma tran tién ma hoa W.

Ngudi ¢ hiéu biét trung binh trong linh vuc k§ thudt c¢6 thé nhan thiy ring,
trong d6 su két hop céac vi du dugc mé ta trong cac phuong an duge boc 16 trong
phén mo ta nady, cac by phan va cac budc thuat toan co thé duogc thuc hién boi
phan cimg dién tir hodc dang két hop cta phidn mém mady tinh va phan mém dién
tr. Cac chuc nang dugc thuc hién hay khong boi phén cung hoac phén mém phu
thudc vao cac ung dung cu thé va cac diéu kién rang budc vé thiét ké cla giai
phap k¥ thuat. Nguoi c¢6 hiéu biét trung binh trong linh vuc k¥ thuét ¢ thé st
dung cac phuong phép khac nhau dé thuc hién céc chire ning duge md ta dbi voi
mdi tng dung cy thé, nhung khoéng duogc coi 1a viée thuc hién ndy vuot ra khoi
pham vi ctia sang ché.

C6 thé hiéu mot cach rd rang bdi ngudi c6 hiéu biét trung binh trong linh
vuc k¥ thuét rang, nhdm muc dich mé ta thuén tién va ngén gon, ddi véi quy trinh
lam viéc chi tiét ctia hé thdng, thiét bi va bo phén néu trén c6 thé c6 thé thich hop
véi quy trinh tuong Ung trong cac phuong an cia phuong phép trén day va cac chi
tiét & day khéng duge md ta lai.

Trong mdt loat cac phuong an dugc néu trong don, can luu ¥ ring hé théng,

thiét bi va phuong phap dugc bde 10 co thé dugc thuc hién theo cach khac. Vi du,
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viéc md ta phuong an vé thiét bi chi nhdm muc dich minh hoa. Vi du, sy phan
chia don vi 14 chi 13 sy phén chia chitc ning vé mat 16gic va c6 thé 1a sy phan chia
khac trong khi thuc hién thuc té. Vi duy, cac bd phan hodc céc chi tiét c6 thé duge
két hop hodc tich hgp thanh hé théng khéc, hodc mdt sb dau hidu c6 thé duoc bd
qua hoac khong duoc thuc hién. Ngoai ra, cac sy ghép ndi v&i nhau hodc céc su
ghép ndi truc tiép hodc cac két ndi truyén thong duoc hién thi hodc dugc thao luan
c6 thé dugc thuc hién qua mot sé giao dién. Cac ghép ndi gian tiép hoic cac két
ndi truyén thong gitra cac thiét bi hodc cac bd phan c6 thé dugc thuc hién theo
dang dién tir, co khi, hodc dang khac.

Céc bd phan md ta 13 cac bd phan riéng biét c6 thé hodc khong thé riéng
biét v& mit vat 1y va cac bd phan duoc hién thi 1a cac bd phan cé thé hoic khong
thé 1a cac bd phan vat 1y, c6 thé dugc bd tri & mét vi tri, hodc c6 thé dugc phan bd
trén mot sd bod phan mang. Mot phﬁn hodc tat ca cac bd phan co thé duge chon
theo nhu cau thuc té dé dat dugc muc tidu cia giai phap k§ thuat theo cac phuong
an. |

Ngoai ra, cac bd phan chirc ning theo cic phuong én cia sang ché co6 thé 1a
duoc tich hop thanh mét bd phan xt 1y, hodc mbdi mot bd phéan trong sd cac bd
phén co thé ton tai riéng biét vé mat vt ly, hoac hai hodc nhiéu bd phan duoc tich
hop thanh mdt bd phén.

Khi céc chitc ning duoc thuc hién ¢ dang bo phan chirc ning phan mém
va duge ban hoidc sir dung dudi dang san phidm doc 1ap, céc chic ning cé thé
duoc luu trit trong phuong tién luu trit doc duge bing may tinh. Trén co sé hidu
biét nay, cac giai phép k§ thuat cta sang ché dong gop co ban hodc mot phan vao
giai phap k¥ thuét da biét, hodc mot phan ciia cac giai phap k¥ thust co thé duge
thuc hién & dang san pham phan mém. San phdm phin mém dugc lwu trit trong
phuong tién luu trit va bao gdm céc 1énh khac nhau dé 1énh cho thiét bi may tinh
(ma c6 thé 13 may tinh c4 nhan, may chu, hogc thiét bi mang) thuc hién tit ca hodc
mdt phan céc bude clia cac phuong phap duoc md ta theo cac phwong an cua sang
ché. Phuong tién luu trit bao gdm phuong tién bat ky ma c6 thé luu trir ma

chuong trinh, chéng han nhu thé nhé USB, 6 dia cung thao ra duogc, bd nhd chi

-126-



23438

doc (Read-Only Memory, ROM), bd nhé truy cép ngiu nhién (Random Access
Memory, RAM), dia tir hodc dia quang.

Phan mé ta néu trén chi 1a phuong 4n thuc hién cu thé cua sang ché, nhung
khong giéi han pham vi bao hd cua sang ché. Bat ky su thay dbi hogc thay thé d&
dang thu duoc béi ngudi cé hidu biét trung binh trong linh vuc k¥ thuat véi pham vi
k¥ thuat duoc bo 10 trong sang ché s& ndm trong pham vi bao hd cia sang ché. Vi
véy, pham vi bao ho ctia sing ché ché dugc xéc dinh trong céc diém yéu cau bao

h6 kém theo.
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YEU CAU BAO HO

1. Phuong phép truyén thong, phuong phép nay bao gdbm céc budc:

thu, boi thiét bi dau cudi tir tram gbc, théng tin cdu hinh xir ly thong tin
trang thai kénh (CSI), trong d6 théng tin ciu hinh xir Iy CSI chi béo it nhat mot
trong sb it nhét hai xt Iy CSI, va mbi trong sb it nhét hai xt Iy CSI duoc lién két
v6i ca mot tai nguyén tin hiéu tham chiéu va mot hodc nhiéu tai nguyén do
nhiéu;

chon, bai thiét b ddu cudi dbi v6i mdi xir Iy CSI trong s it nhit mot xir
ly CSI, ma tran tién ma hoa tir bang ma twong ng dua trén tai nguyén tin hiéu
tham chiu va céc tai nguyén do nhifu dugc lién két véi mdi xir 1y CSI, trong d6
it nhét hai xtr Iy CSI bao gém xtr Iy CSI thir nhat va xtr Iy CSI thir hai, xtr ly CSI
tht nhét tuong (mg véi bang ma thir nhat, sé luong cong tin hiéu tham chiéu ma
duogc lién két v6i xir Iy CSI tht nhit bang 4, xir Iy CSI thit hai trong sd it nhit
hai xtt Iy CSI twong tng v6i bang ma thi hai, s6 lugng cdng tin hiéu tham chiéu
ma duoc lién két voi xir Iy CSI thtr hai bing 4, ma tran tién méi héa trong bang
ma th(t nht 12 ma tran tién ma héa W, va W=aSV, trong do ma trdn V la ma trén
Nxv, N 14 sb luong cbng tin hiéu tham chiéu, v <N, S 1a ma trdn chon hang
duoc st dung dé chon mét hodc nhiéu vecto hang tir ma trédn V, va a la héng s0,
ma tran tién ma héa trong bang ma thi hai 13 ma tran tién mé hoéa P, ma tran tién
mé héa P khac voi ma trén tién ma héa W, va bang ma thir nhét khac véi bang
ma tha hai; va

g, boi thiét bi diu cudi t6i tram gde, chi bdo ma tran tién ma héa (PMI)
tuong Ung vdoi ma tran tién ma hoa duge lya chon;

trong d6 ma tran tién ma hoa P trong bang ma thi hai 14 it nh4t mot ma

trén trong sO cac ma tran sau day:

1 0 1 0 10 1 0
111 0 111 o 11 o 111 o

P3lo 1P P2lo 1P P2l 1] Palo a1 )
0 1 0 -1 0 0 —j
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1 0 1 0 1 0 1 0
11=1 0 11-1 0 11-1 0 1l-1 o0
P3lo 1P P30 1 P3lo 1P P2le 1)
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0 1 0
11j 0 1y O 1{j 0 1lj O
'3201"8201’ﬂ201"8201’
0 1 0 -1 0 j 0 —j
10 1 0 1 0 1 0
1{-j 0 1=/ 0 11—/ O 1=/ 0
ﬁ201’ﬂ201’ﬂ201’ﬁ201’
0 1 0 -1 0 0 —j
1 1 0] (1 1 0] 1 1 0] 1 1 0]
111 =1 0 11-1 10 11-j 7 O 1=/ 7 O
ﬂJ8001’ﬂJ€001’ﬂJ6001’ﬂJ5001
0 0 -] 0 0 1] 0 0 | 0 0 J]
[0 0 1] 0 0 1] [0 0 1] 0 0 1]
110 0o -1 110 0 1 110 0 110 0
ﬁ\/_éllo’ﬂ\/gllo’ﬂ\/gllo"g\/gllo
1 -1 0 -1 1 0] -j j 0 -j j 0]

2. Phuong phép theo diém 1, trong d6 ma trén tién ma héa W trong tap hop con

bang ma thir nhat 14 it nhat mét ma trén trong s6 cac ma tran sau day:

1 0 1 0 1 1 0
) 1o 1|=1f 1[0 1[j| 1/0f 1|/ Vélo
20007 2{1]7 210> 2] 1] 2(0o 2{1]| 2l0}| 2| 1

0 1 0 -1 0 j 0 —j

3. Phuong phap theo diém 1 hoic 2, trong d6 P=pU, trong d6 ma trin U 12 ma
tran Nxu, u <N, B 14 hing s6, trj s6 ctia f cho phép P va W théa man IPly=IWlg,
va Il 1a chuén Frobenius cua ma tran.
4. Phuong phap theo di_ém bat ky trong s6 cac diém tir 1 d&én 3, trong d6 ma tran
V 13 ma trdn tién ma hoa trong bang mi twong Gmg véi tAm cdng anten cta hé
théng duong xubng LTE R10.
5. Phuong phap truyén théng, phuong phap nay bao gdm céc budc:

giri, boi tram gbe toi thiét bi dau cudi, thong tin cAu hinh xi 1y théng tin
trang thai kénh (CSI), trong d6 thong tin cau hinh xir Iy CSI chi bao it nhat mot
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trong s6 it nhat hai xir Iy CSI, mdi trong s6 it nhét hai xir Iy CSI duoc lién két
v6i ca mot tai nguyén tin hidu tham chiéu va mét hodc nhiéu tai nguyén do
nhidu, va mot tai nguyén tin hiéu tham chiéu va mét hodc nhiéu tai nguyén do
nhidu duge sir dung dé chon ma tran tién ma hoa tir bang mé twong tmg ddi véi
xr ly CSI duoc lién két v6i mot tai nguyén tin hidu tham chiéu va mét hodc
nhiéu tai nguyén do nhiu, it nhat hai xir Iy CSI bao gém xit Iy CSI thir nhat va
xtt ly CSI thir hai, xir Iy CSI thi nhat twong tng véi bang ma thir nhét, s lugng
cdng tin hiéu tham chiéu ma dugc lién két véi xtr Iy CSI th nhat bang 4, xir ly
CSI thir hai tuong tng v6i bang ma tht hai, sé luong cbng tin hiéu tham chiéu
ma duoc lién két véi xir Iy CSI thir hai bing 4, ma tran tién ma héa trong bang
ma tht nhit 12 ma trin tién ma héa W, va W=aSV, trong d6 ma trdn V la ma
tran Nxv, N 14 s6 luong cdng tin hiéu tham chiéu, v <N, S 1 ma trn chon hang
duoc st dung dé chon mot hodc nhiéu vecto hang tor ma trdn V, va a la héng sé,
ma trin tién ma hoa trong tip hop con bang ma thi hai 13 ma tran tién ma hoa P,
ma trin tién ma hoa P khac v4i ma trdn tién ma héa W, va bang ma tht nhat
khéac vdi bang ma thur hai; va

thu, boi tram gdc tir thiét bi dAu cudi, chi bao ma tran tién ma héa (PMI),
trong d6 PMI tuong (mg v6i ma trén tién ma hoa duogc lya chon;

trong d6 ma tran tién md héa P trong bang ma thir hai 13 it nhit mot ma

trén trong sO cac ma tran sau day:

1 0 1 0 1 0 1 0
11 0 111 0 111 0 111 o
P30 1l P3lo 1P P2lo 1 P2lo 1 )
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0 1 0
11-1 0 11-1 0 11-1 0 11-1 0
P3lo 1P P32lo 1l P20 1l Palo ’
10 1 0 -1 0 J 0 —j
10 1 0 10 1 0
11j O 1/ 0 11/ 0 1|/ O
ﬂ201,ﬂ201,ﬂ201,ﬂ201,
10 1 0 -1 0 j 0 —j



1 0 1 0 1 0 1 0
1|-j O 1|-/ 0 1|-j 0 1/-j 0
ﬂ201’ﬂ201"g201"8201’
0 1 0 -1 0 j 0 —j
(1 1 0] [1 1 0] (1 1 0] 1 1 0]
111 =1 0 11-1 10 11-j j O 11-j j O
ﬁJ€001’ﬂJ8001’/3J8001’ﬁJ8001
0 0 -1 0 0 1 0 0 L0 0 J]
0 0 1] 0 0 1 0 0 1] 0 0 1
110 0 -1 110 0 1 110 0 110 0
ﬂﬁ11o’ﬂ\/8110’ﬁ\/€110’ﬁ\/8110
1 -1 0 -1 1 0] -7 Jj 0 -j j 0]

6. Phuong phéap theo diém 5, trong d6 ma trén tién ma héa W trong tap hop con

bang ma thir nhat la it nhat mot ma tran trong so cdc ma tran sau day:

1 0 1 0 1 0 1 0
1 10 1-1h 10 1pj) 10y 1j=7| o 140
2000”211 210> 2] 1| 2{0 21| 2 ’ 2| 1

0 1 -1 0 j -

7. Phuong phap theo diém 5 hodc 6, trong dé ma tran tién ma héa trong tip hop
con bang ma tha hai 1a P va P=U, trong d6 ma trdn U la ma trdn Nxu, u <N, f3
1a hing sb, tri sb cta B cho phép P va W thoa man IPlz=IWlg, va Il 13 chuan
Frobenius ctia ma tran.
8. Phuong phép theo diém bat ky trong s cac diém tir 5 dén 7, trong d6 ma trén
V 13 ma trin tién mé hoa trong bang mé tuong Ung véi tdm cong anten cua hé
théng dudng xudng LTE R10.
9. Thiét b truyén thong, thiét bj nay bao gom:

phuong tién luu trit bao g(‘“)m cac lénh thuc hién duoc; va

bd xu ly;

trong d6 céac 1énh thyc hién dugc, trong dé dugc thuc hién bdi bd xtr ly,
khién thiét bi:

thu thong tin cdu hinh x@r 1y thong tin trang thai kénh (CSI), trong d6
thong tin cAu hinh xtr Iy CSI chi bdo it nhat mot trong sb it nhit hai xir Iy CSI,

va moi trong sb it nhét hai xir Iy CSI duoc lién két v6i ca mot tai nguyén tin hiéu
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tham chiéu va mét hodc nhiéu tai nguyén do nhiéu;

chon, déi v6i mdi xu 1y CSI trong s it nhat mot xir Iy CSI, ma tran tién
ma hoa tir bang mé twong ung dua trén tai nguyén tin hiéu tham chiéu va cac tai
nguyén do nhiéu dugc lién két véi mdi xit ly CSI, trong d6 it nhét hai xir 1y CSI
bao gdm xir 1y CSI thir nhit va xt Iy CSI tht hai, xir Iy CSI thir nhit twong tng
v6i bang ma thir nhét, sb luvong cdng tin hidu tham chiéu ma duoc lién két véi
xtr Iy CSI thtr nhét bang 4, xir Iy CSI thir hai twong tmg véi bang ma thir hai, sb
lwong cdng tin hiéu tham chiéu ma duoc lién két v6i xir Iy CSI tht hai bang 4,
ma trdn tién ma hoa trong bang ma thtr nhit 1a ma tran tién mi hoa W, va
W=aSV, ma tran V 1a ma trdan Nxv, N la sb lugng céng tin hiéu tham chiéu, v <
N, S la ma tran chon hang dugc str dung dé chon mot hodc nhiéu vecto hang ttr
ma trin V, va o 13 hing sb, ma trin tién m4 héa trong tdp hop con bang ma thi
hai 12 ma trin tién m3 hoa P, ma trin tién m& hoa P khac v6i ma trin tién ma héa
W, va bang ma thtr nhét khéac voi bang mé thir hai;

giri chi bdo ma tran tién ma hoa (PMI) twong (mg v6i ma tran tién mé hoa
duoc lua chon;

trong d6 ma tran tién ma hoa P trong bang ma tht hai 13 it nhit mot ma

trdn trong sO cac ma tran sau day:

1 0 1 0 1 0 1 0
11 o 111 o 111 o 111 o
P3lo 1l P2lo 11 P2lo 1l Pale 1)
0 1 0 -1 0 0 —j
10 1 0 1 0 1
11-1 0 1l-1 o 1l-1 o -1 0
P50 11 P2l 1P Palo 1) Palo ’
0 1 0 -1 0 0 -
10 1 0 1 0 1
1{j O 11/ O 117 O 1| J
ﬂ201"8201’ﬁ201"8201’
0 1 0 -1 0 0 —j
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1 0 1 0 1 0 1 0
1|-7 0 1{-j 0 11— 0 11-j 0
'6201"8201’ﬂ201’ﬁ201’

0 1 0 -1 0 J 0 —J

1 1 0 1 10 1 10 1 10
1 ({1 -1 0 1|-1 1 0 11— 7 O 1 (- j O
’BJ6001"3\/€001’[3\/€001’/3\/8001

0 0 -1 0 0 1 0 0 j 0 0 j

0 0 1 0 01 0 0 1 0 0 1
110 0 -1 110 01 110 0 j 110 0
ﬂ\/Ello’ﬂ\/E110’ﬂ\/€110’ﬂ6110

1 -1 0 -110 i j 0 -j j 0

10. Thiét b theo diém 9, trong d6 ma tran tién ma héa W trong tap hop con bang

ma thir nhat 13 it nhat mot ma trén trong sO cac ma tran sau day:

1 0 1 0 1 0 1 0
ARt R I R A A T L) I | A N L
21007 211> 210> 2] 1| 2{0 2[1 2(0 ] 2] 1

0 1 0 -1 0 j 0 —j

11. Thiét bi theo diém 9 hoic 10, trong d6 P=BU, trong d6 ma tran U la ma tran
Nxu, u < N, B 1a hing sd, tri s ctua B cho phép P va W théa man [Pl =IWIk,
va llp 12 chuan Frobenius clia ma tran.
12. Thiét b theo diém bt ky trong sb cac diém tir 9 dén 11, trong d6 ma tran V
12 ma tran tién m3 hoa trong bang mi twong mg vdi tdm cong anten clia hé
théng dudng xudng LTE R10.
13. Thiét bi truyén thong, thiét bi nay bao gém:

phuong tién luu trit bao gdm céc lénh thyc hién dugc; va

bd xtr ly;

trong d6 cac 1€nh thuc hién dugc, trong dé dugc thuc hién baoi bo xu 1y,
khién thiét bi:

giri théng tin cdu hinh x&r Iy thong tin trang thai kénh (CSI), trong d6
thong tin cau hinh xir Iy CSI chi bao it nhat mdt trong sb it nhat hai xur Iy CSI,
mdi trong sé hai xtr Iy CSI duoc lién két véi ca mot tai nguyén tin hiéu tham

chiéu va mot hodc nhiéu tai nguyén do nhiéu, va mot tai nguyén tin hiéu tham

-133-



23438

chiéu va mot hodc nhiéu tai nguyén do nhiéu duoc sir dung dé chon ma trén tién
ma héa tir bang ma tuong tmg d6i véi xir Iy CSI duogc lién két véi mot tai
nguyén tin hiéu tham chiéu va mét hodc nhiéu tai nguyén do nhidu, it nhét hai
xtr Iy CSI bao gém xir Iy CSI thir nhit va xir Iy CSI thir hai, xtr Iy CSI thi nhat
turong Ung véi bang ma thi nhét, sd lugng cbng tin hiéu tham chiéu ma dugc
lién két v6i xir ly CSI thir nhét bang 4, xtt ly CSI thir hai twong ting véi bang ma
thir hai, s6 luong cbng tin hiéu tham chiéu ma dugc lién két véi xir Iy CSI thir
hai bang 4, ma tran tién mi héa trong bang ma thir nhat 1 ma tran tién ma hoa
W, va W=aSV, trong d6 ma trdn V la ma trdn Nxv, N 1a s6 luong céng tin hiéu
tham chiéu, v <N, S 1a ma tran chon hang dugc st dung dé chon mot hodc nhiéu
vecto hang tir ma trdn V, va o 1 hing s6, va ma tran tién ma héa trong bang ma
thir hai khéc v6i ma trén tién ma héa W, va bang ma thtr nhat khéc v6i ma tran
tién ma héa W;

thu chi bdo ma tran tién ma hoa (PMI), trong d6 PMI twong tng véi ma
tran tién ma héa duoc lua chon;

trong d6 ma tran tién ma héa P trong bang ma th hai 1 it nhat mot ma

trén trong sO cac ma tran sau day:

1 0 1 0 1 0 1 0
111 0 111 0 111 0 111 0
ﬂ501’ﬁ§01"g'501”3301’
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0 1 0
11-1 0 11-1 0 11-1 0 11-1 0
P50 11" P2l 1 P30 1l Pl a1l
0 1 0 -1 0 j 0 —j
10 1 0 1 0 1 0
17 0 117 O 11/ O 117 0
ﬁzol’ﬁzol’ﬂzol’ﬂzol’
0 1 0 -1 0 j 0 —j
1 0 1 0 1 0 1 0
1|l-5 O 11—j O 1|-7 O 1{—J
'6201"8201’ﬂ2 1’ﬁ2 ’
0 1 0 -1 0 J 0 —j



1 1 0 1 10 1 1 1 10
11 -1 0 1/-1 1 0 1|—J J 1|-j J 0
'B\/8001’ﬁ\/€001’ﬁ£00"3¢8001

0 0 -1 0 0 1 0 0 j 0 0 4
0 0 1 0 0 1 0 0 1 0 0 1
110 0 -1 110 0 1 110 0 j 110 0 4
ﬂ\/gllo’ﬁ\/gllo’ﬁ\/gllo"g6110
1 -1 0 -11 0 -j j 0 -j j O

14. Thiét bi theo diém 13, trong d6 ma tran tién ma héa W trong tdp hop con

bang ma thir nhat 14 it nhat mét ma tran trong s6 cic ma trén sau day:

1 0 1 0 1 0 1 0
LB oy 1=t 100 1) 10 1= s 10
2001 211" 210 21 1] 2(0]” 2{1] 210 2110

0 1 -1 0 j —j

15. Thiét bi theo diém 13 hodc 14, trong d6 P=BU, trong d6 ma tran U 14 ma tran
Nxu, u <N, B 1a héng sb, tri sd ciua B cho phép P va W thoa man IPlg=IWlk,
va Il 12 chudn Frobenius cia ma tran.

16. Thiét bi theo diém bat ky trong sb cac diém tir 13 dén 15, trong d6 ma trén V
14 ma trin tién ma hoa trong bang mi tuong Umg va4i tAm cbng anten cia hé

théng duong xudng LTE R10.
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1/9

Thu tin hiéu tham chiéu dwoc glvi b&i tram gbc

¥
Chon, trén co sé tin hiéu tham chiéu, ma tran tién ma hoa tir 102
bang mé, trong dé bang ma bao gdm ma tran tién ma héa W
va W=aSV, trong d6 ma tran V la ma tran Nxv, N Ia sb céng
tin hiéu tham chiéu, v < N, S la ma tran chon hang duwoc s
dung dé chon mét hosc nhiéu vecto hang tr matran Vvaa la
hang s6.

y 103

GUri CSI t6i tram géc, trong d6 CSI bao gdm chi bao ma tran -

tién ma héa PMI va PMI 1a twong (rng vé&i ma tran tién ma
héa dwgc chon

FIG. 1
201
> .., e a . X s K . S "‘/
Gri tin hiéu tham chiéu t&i thiét bi ngwdi dung UE
\ 4 202

Thu CSI ma dwgc gtri béi UE, trong d6 CSI bao gdm chi bdo ma tran tién
m& héa PMI, PMI twong (rng v&i ma tran tién méa hoéa, ma tran tién ma hoa
duoc chon bdi UE dwa vao tin hiéu tham chiéu tir bdng mé, va bang ma
bao gém ma tran tién ma hoa W va W=aSV, trong d6 ma tran V 1a ma tran
Nxv, N & s6 cbng tin hiéu tham chiéu, v < N, S 1a ma tran chon hang duoc
s? dung dé chon mét hodc nhiéu vecto hang tir ma tran V va a la hing sé

FIG. 2
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2/9

301

Thu théng tin cu hinh clia x& ly CSI dwoc gl b&i tram géc,
trong d6 thong tin ciu hinh clia x& ly CS| bao gém it nhat mét xd&
ly CSI va méi xt ly CSI dwoc két hop véi mét tai nguyén tin hiéu

tham chiéu va mét hodc nhiéu tai nguyén do nhiéu

v

Trén co s& tai nguyén tin hiéu tham chiéu va mot hodc nhiéu tai
nguyén do nhiéu dwoc két hop véi mbi xt ly CSI, chon ma tran
tién ma hoa tir bang ma, trong d6 bang méa bao gém ma tran tién
ma héa W va W=aSV, trong d6 ma tran V la ma tran Nxv, N |a sb
cbng tin hiéu tham chiéu, v < N, S |a ma tran chon hang dwoc st
dung d& chon mét hodc nhiéu vecto hang tir ma tran Vva a la
héng s

v

GUri CSl twong &rng v6i mc”)i‘ x@ ly CSI t&i tram géc, trong d6 CSI
bao gom chi bao ma tran tién ma héa PMI va PMI |a twong (rng
v&i ma tran tién ma héa dwoc chon

302

303

FI1G. 3

GUWi théng tin cAu hinh cta x& ly CSI t&i thiét bi ngwei dung UE,
trong d6 théng tin cau hinh clia x& Iy CSI bao gdm it nhat mot xir
ly CSI va méi xt ly CSI duoc két hop vé&i mot tai nguyén tin hiéu

tham chiéu va mot hodc nhiéu tai nguyén do nhiéu

401

L/

Y

Thu CSI ma dwoc glvi béi UE va twong rng véi méi xt ly CSl, trong
dé CSl bao gébm chi b4o ma tran tién ma héa PMI, PMI twong (ng

v&i ma tran tién ma héa, ma tran tién ma héa dwoc chon béi UE tir
bang ma dya vao tin hiéu tham chiéu va mét hodc nhiéu tai nguyén
do nhiéu dwoc két hop véi méi xi ly CSI va bang ma bao gdm ma

tran tién ma héa W va W=aSV, trong @6 ma tran V la ma tran Nxv, N
la sb cdng tin hiéu tham chiéu, v < N, S Ia ma tran chon hang dwoc
str dung dé chon mét hodc nhiéu vecto hangtr matran Vvaala

hang sb

402
./

F1G. 4
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3/9

Thiét bi ngwdi dung

B thu 501

B6 chon 503

B lwu trir 502

Bo giri 504

FIG. 5

Tram gbc

B6 gui 601

Bo thu 602

F1G. 6
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4/9

Thiét bi ngwoi dung

B& thu 701

B6 chon 703

B& nh¢ 702

B6 gui 704

FIG. 7

Tram gbc

B6 glri 801

Bo thu 802

FIG. 8
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Thiét bi nguoi ding

B& thu 901

B6 xir Iy 903

B& nh¢ 902

Bo gui 904

FIG. 9

Tram gbc

Bo gui 1101

os]

6 thu 1102

FIG. 10
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6/9

Thiét bi ngwdi dung

Bo thu 1101

Bo xir Iy 1103

B nhé 1102

Bo guri 1104

FIG. 11

Tram gbc

B6 gii 1201

Bo thu 1202

FIG. 12
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7/9

J310

Thu tin hiéu tham chiéu dwoc gl bdi tram gbc
- A4 1320
Chon ma tran tien ma héa W tr péng mé dwa vao tin hieu |
tham chiéu
v 1330
Gui CSl t6i tram gbc, trong d6 CSI bao gom chi bao ma trén L
tien méa hoa PMI va PMI la twong &ng v&i ma tran tien ma
héa dwoc chon W
FIG. 13
1410
> o« . & /
Guri tin hiéu tham chiéu téi UE
A4 1420
Thu CSI ma duoc gtri béi UE, trong d6 CSI bao gdbmchi |7
bao ma tran tien ma héa PMI
Y 1430
. 145
Chon ma tran tien ma héa W tir bang ma theo PMI, trong d6 |—
ma tréan tién méa héa W twong (rng v&i PMI
y 1440
GUWi théng tin téi UE theo ma tran tién ma héa W -

FIG 14
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8/9

Thiét bi ngwei dung

Bo thu 1510

B& chon 1520

B6 nh¢ 1530

B6 giri 1540

FIG. 15

Tram gbc

B gui 1610

Bo thu 1620

B6 chon 1630

BO lwu trir 1640

FIG. 16
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Thiét bi ngwdi dung

B¢ thu 1710

Bo xtr ly 1720

B6 nhd 1730

B gl 1740

FIG. 17

Tram gbc

B6 gli 1810

B& thu 1820

Bo xtr Iy 1830

B6 nh¢ 1840

FIG. 18
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