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TOM TAT: Bai bao nay trinh bay phuwong phap cdi tién viéc hign thuc thugt toan giai ma tin hiéu Multlple Input-Multiple Ouput
(MIMO) cho h¢é théng WLAN 802. 1lac. Dya trén nén tang thugt toan K-Best géc, cong trinh nghién ciu nay cdi tién phuongphap
tinh khodng cach va phuong phdp sdp xép thir ty nham gidm dg phurc tap cua viéc tinh toan gidi thudr dé ting toc do xi 1y va giam
tai nguyén phan citng nhung van dam bdo duoc ti 16 16i (giai md tin hiéu khong b; suy hao ddang ké 50 véi cacphwongphap hién hiru
nhw Minimum mean square error (MMSE) va K-Best goc Két qua md phong chwng minh rang gidi phdp dé xudt giap gidam do phiic
tap hon 90% cia viéc tinh toan gidi thuds nhung ti 1é 16i suy hao chi 0.5 dB so véi gidi thugt K-Best géc va cdi thién hon rdt nhiéu
S0 Vdi gidi thugt MMSE.

Tar khéa: MIMO, WLAN, MLD, Full K-Best..

I. GIO1 THIEU

Hién nay trong cac hé théng mang giao tiép khong day, chuan WLAN 802.11ac cung cap giai phap cho cac hé
thdng giao tiép téc do cao 1én dén 6.9 Gbps [1]. Bé dat duoc toc d6 nhu vay, nhiéu ky thuat méi v& giai ma tin hiéu
dugc nghién ciu va tich hop vao hé théng nhu MIMO va Multiple User MIMO (MU-MIMO). Béi vai hé théing MIMO,
thi tai mot thoi diém trén kénh truyén chi mot Access Point (AP) va mot Station (STA) giao tiép duoc voi nhau, tuy
nhién trén m&i AP va STA c6 thé c6 nhiéu anten va cac anten nay c6 thé truyén céc ludng dit li¢u khac nhau tir AP dén
STA trong cung mot thoi diém dé tang toc do truyén di lieu. DS véi hé thong MU-MIMO, thi ngoai kha nang glong
nhu hé thong MIMO thi né con cho phép trong mot thoi diém trén kénh truyén mot AP cé thé giao tiép dwoc vai nhidu
STA. Nhu vay, trong hé thdng MIMO hoic hé théng MU-MIMO thi k¥ thuat giai ma tin hiéu MIMO déu c6 vai tro
quan trong nham lam ting tdc do truyén dir liéu. Trong gisi han cua bai bdo ndy, mot phuong phap cai tién ki thuat
giai ma tin hiéu MIMO s& duoc trinh bay.

C4c tin hiéu duoc truyén dong thoi trong hé théng MIMO trén céc anten khac nhau c6 thé gidng nhau nham 1am
ting d¢ lgi vé huong truyén dé chéng lai sur sai lac cia tin hi¢u nhan duoc tai dau thu gay ra boi tic dong cia nhiéu
trén moi truong truyen (Diversity Gain) hoac c6 thé khac nhau nhim lam ting d6 loi v& ghép kénh (Spatial
Multiplexing Gain) dé tang tbc do truyén di liéu cua hé thdng. K§ thuat giai ma tin hiéu MIMO 1a ky thuat nham x6a
bo su giao thoa cua tin hiéu nhan trén anten nay Ién tin hiéu nhan trén anten khéac tai dau thu khi ching duoc truyén
ddng thoi, bén canh d6 ky thuat ndy ciing nham x6a bé tac dong cua nhiéu trén moi trudng truyén.

Nhiéu ky thuat giai ma tin hiéu MIMO da va dang dwoc nghién ctu boi nhiéu nhom téc gia trén thé gici. Ky
thuat giai ma Zero- Forcmg (ZF) [2] va Minimum Mean Square Error (MMSE) [3] cung cap giai phép tinh todn don
gian, tuy nhién ti Ié 15i bit (Bit Error Rate — BER) tai dau thu & mic chap nhan tuong ddi. Dé t6i wu BER tai dau thu,
ky thudt giai ma Maximum Likelihood Decoder (MLD) duoc st dung [4]. Ky thuat MLD duoc thuc hién boi hai busc
— Budéc 1: Tim khoang céch tir dir liéu thu dén cac dlem chom sao; Bugc 2: Tim khoang cach nho nhat dé xac dinh
diém chom sao tuong g chinh 1a dit liéu mong mudn. Va&i mot hé thong MIMO gém N ludng truyén tin higu va W
diém chom sao sir dung diéu ché/giai diéu ché tin higu thi buoc 1 can thuc hign W phép ton dé tim cac khoang céch
tuong Ung va budc 2 can thuc hién Sap xép wN gia tri khodng cach dé tim ra khoang cach nho nhit. Nhu vay, ky thuat
MLD can sé lugng tinh toan rat I6n va Xu ly viéc sap xép ciing rat phirc tap. Bén canh do, khéi luong tinh toan cua giai
thuat MLD s& tang theo ham s6 mii khi s6 diém chom sao (constellation points) sir dung diéu ché/giai diéu ché tin hiéu
va luong tin hiéu truyén giira bo thu va by phat ting. Vi nhiing ly do do tdc d¢ xtr Iy cia ki thuat MLD cham va tiéu
t6n tai nguyén phan cing. Bé lam giam khdi lugng tinh toan cua giai thuat MLD ma d6 suy hao cua BER khdng giam
dang ké, ky thuat K-Best [5] duoc dé xuat. Véi ky thuat K-Best thi budce 1 va budce 2 dugc thyuc hién N l1an, trong mdi
1an sb phép tinh dé tim khoang cach chi con 13 KxW va chi can thuc hién viéc sap xép mot ddy KxW gia tri khoang cach.

Mic du ky thuat K-Best cung cip giai phap cai thién do phic tap so véi ky thuat MLD, tuy nhién khi gia tri W
I6n duoc st dung trong hé thong WLAN 802.11ac, ching han nhu W = 256 thi s6 phép tinh va viéc sap xép khoang
cach ciing con 16n dan dén tdc do xu ly cua ky thuat nay s& cham. De khac phuc diém yéu nay, bai bao s& cung cip hai
giai phap nham lam giam d¢ phirc tap cua viéc tinh toan va viéc sap xép cac khoang cach dé cai thién toc do xu ly cua
glal thuat. Thir nhat do 1a giai phap sap xép W gia trj tang dan dya trén mat phang I-Q, tht hai d6 la giai phap chon K
gié tri nho nhét dya trén sap xép bang hai chiéu. Két qua mé phong chung to rang hai phuong phéap cai tién nay glup
giam d¢ phirc tap hon 90% cuia viéc tinh toan giai thuat nhung ti 18 1i suy hao chi 0.5 dB so véi giai thuat K-Best gbc
va cai thién rat nhiéu so véi giai thuat MMSE.
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Phan tiép theo cta bai bao nay dugc trinh bay nhu sau: Phan 11 trinh bay vé kién thirc nén tang cua giai thuat
gbc MLD va K-Best. Phan I11 trinh bay vé hai giai phap nham cai tién d6 phuc tap nham tang téc do xir 1y so véi giai
thuat géc K-Best. Phan IV dua ra két qua md phong cua giai phap cai tién, dong thoi so sanh két qua véi cac ky thuat
hién c6 dé chang to mirc do cai thién cua giai phap dé xuat. Phan V néu két luan cua bai bao nghién ctu nay.

II. KIEN THUC NEN TANG
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Hinh 1. M hinh hé théng thu phat MIMO 4x4 - WLAN

Cho hé théng WLAN 802.11ac gom mot bo phét Tx va mot bo thu Rx nhu trén Hinh 1. Tong quét héa, bo phét
¢6 N anten phat, bo thu ¢ M anten thu. Tin hiéu phat ra tir anten phat dugc Ky hiéu bdi Xy, = [x; x5 ... xy]7 va tin
hiéu thu nhan vao anten thu dwoc Ky hiéu bai Yy g = [y1 5 - yM] MBéi treong truyén tin hiéu gitra bo phat va bo thu
dugc mo hinh héa boi ma tran kénh truyén Hy, .y, trong d6 phan ti h,,,.,, md hinh cho kénh truyén tir anten phat tha n
dén anten thu thir m. Anh huong cua nhidu 18n tin higu tai anten thu dugc ky higu bai Nyyq = [nq 0y ...y ]7. Nhu vay,

Yux1 = Huxn X Xyx1 + Nyxa 1)
Y1 h11 th X1 ny
: = . X : + (2)
Ym hMl hMN XN Ny

Bén canh do, h¢ théng WLAN 802.11ac nay sir dung k thuat diéu ché QAM — W, voi W 1a s diém chum sao
trén mat phang 1-Q, W ¢6 thé 1a 16, 64, 128, 256.

Muc tiéu cua cac k§ thuat giai ma MIMO la khdi phuc chinh xac tin hiéu phat Xy, tai déu thu dya vao tin hiéu
thu Yy, va kénh truyén Hy .

_ De don gian héa, bai bao nay phan tich h¢ théng gom bo phét va bo thu c6 s6 anten phét va thu bing nhau va
bang 4, nghialaM =N =4.

B. Ky thugt MLD

K§ thuat MLD dugc phét trién dua trén y tuong tim cac diém chom sao ¢ khoang cach ngan nhat tir chiing dén
c4c tin hiéu thu duoc. Cac diém chom sao ndy s& dugc xem nhu 1a tin hiéu phat. Dau tién, ma tran kénh truyén H duoc
phan tich ra thanh hai ma tran Q x R, trong d6 Q |a ma tran truc giao va R la ma tran tam giac. K& dén, mot ma tran Z
duoc tao ra boi hai ma tran Qf x Y do d6:

Z=RXX+N’' (3)
trong 46, N' = Q¥ x N. Gia tri mong doi X duoc xac dinh bai:
X =argmin ||Z — R x X||? (4)
—x
Zq T11 T12 13 T14 X1 2
(e w=arg min 122~ g 57 x| ®
x1x2%3%4 ||| 2, 0 0 0 1y X,
bat
Dy = |24 — Tag X x4|? (6)
D3 = |23 — 133 X X3 — 134 X x4/ (7
Dy = |25 —1pp X X =T33 X X3 — Tog X X4|? 8

Dy = |zy —1yq X Xy —Typ X X =T33 X Xz — Tyg X Xy? )
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Do @9, tu (5) suy ra: {7, %5, %3, X3 }=arg min (D, + D3 + D, + D;) (10)
g
X1,X2,X3,X4

Nhur vay theo biéu thirc ¢ trén s& c6 W* gié tri (D, + D3 + D, + D;) twong tng véi W* t6 hop {x,, X, X3, x4}

To hop gid tri tin hiéu {x7, %3, %3, X, } mong mudn chinh Ia t6 hgp {x;, x,, x3, x,} tao ra gia tri nho nhat cua (D, + D; +

C. Ky thudt K-Best géc

Theo ky thuadt MLD, W* gié trj (D, + D5 + D, + D;) can dugc sap xép dé tim ra gié trj nho nhét, do d6 ky
thuat nay can mot khoi lugng tinh toan rat 16n va qua trinh sap xep phirc tap dan den thoi gian xu ly cham. Ky thuét K-
Best goc nhu trinh bay trong Hinh 2 giup khac phuc di€ém han ché nay. Trong ky thuat nay, ta dat:

PED, = PED, + D; (12)

Buwdc 1-1: Tinh W gid tri
PED;,

Buwdc 12: Sip xép dé
chon K gid tri PED, nho
nhit va K {x4} twong
tng

Budc 2-1: Tinh KxW gia
tri PED;

Budc 2-2: Sdp xép &b
chon K gia tri PED; nho
nhat va K t& hop {x4.
x3} teong ¥ng

Buwoc 3-1: Tinh KxW gia
tri PED,

Budc 3-2: Sip xép dé
chon K gia tri PED, nho
nhat va K té hop {x4, x3.
x2} trong wng

Butrc 4-1: Tinh KxW gia
tri PED,

Budc 4-2: Sip xép dé
chon K gia tri PED; nho
nhat va K té hop {x4, x3.
x2_x1} trong ng

Hinh 2. K§ thuat K-Best gbc

Budc thir nhat, W gié tri PED, dugc tim theo cong thic (11) tuong Gng véi W diém chom sao x, nhu trong
cdng thac (6). Nhitng gia tri PED, nay duoc sap xép dé tim ra K gia tri PED, nhé nhat va K gié tri x, twong tng.

Buac thur hai, K x W gia tri PED3 duoc tim theo cong thuc (12) twong wng vei K gia tri x, da xac dinh trong
budgc thir nhat va W diém chom sao x,. Nhirng gié tri PED; nay dugc sip xép dé tim ra K gié tri PED; nhé nhét va K té
hop gia tri {x,, x5} twong Gng.

Budc thir ba, K x W gia tri PED, duoc tim theo cong thic (13) tuong ung véi K t6 hop gia tri {x,, x;3} da xac
dinh trong budc thir hai va W diém chom sao x,. Nhitng gia tri PED, nay dugc sap xép dé tim ra K gia tri PED, nho
nhat va K to hop gia tri {x,, x5, x,} tuong (ing.

Budc thi tu, K x W gia tri PED, duoc tim theo cong thic (14) tuwong ng véi K to ‘hop gid tri {x,, x3, x,} da xac
dinh trong budc thir ba va W diém chom sao x,. Nhiing gia tri PED; nay duoc sap xép dé tim ra gia tri PED; nho nhat
va td hop gia tri {x,, x5, x5, x;} twong Gng. TS hop gid tri {x,, x5, %,, X, } ndy ciing chinh 13 t& hop gi4 tri tin hiéu
(%7, %, %3, %;} mong muén.

Nhu vay, ky thuat K-Best giup lam giam 50 luong tinh toén va glam day gié tri can sip Xep xu0ng conK x W
trong mdi bugc. Tuy nhién, thoi gian xu Iy viéc sap Xep K x W gia tri dé 13y ra K gia tri nho nhat trén m01 budc cling
con 1on, dong thoi viéc sip xép nay ciing tiéu ton nhiéu tai nguyén phan cang khi thiét k& do can tong COng la[(K x
W)? — K x W]/2 b so sanh. Do d6, bai bao ndy s& dé xuat mot giai phap nham cai tién giai thuat sap xép nay.
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IIL. GIAI PHAP DE XUAT

A. Téng quan gidi phdp dé xut

Muc dich cta bai béo la tim ra dugc K gia tri nho nhét véi mot giai phap don gian hon nham cai thién thoi gian
xu ly giai thuat va giam suy tiéu t6n tai nguyén phan cing. Tong quan giai phap dé xuat duoc trinh bay nhu trén Hinh 3.
Diém khac biét cuia giai phap dugc dua ra trong Budc 2, 3 va 4. Do ba budc nay duoc thuc hién giéng nhau nén bai bao
s& tap trung vao trinh bay Buéc 2. Thay vi di tim K gia tri nho nhét trong tap KXW gia tri nhu trong phuong phap K-
Best gdc thi trong giai phap dé xuat s& xir Iy véi timg tap W gid tri tuong tmg véi mdi k riéng biét. Dau tién trong Budc
2-1, ung vai tung gid tri k, W gid tri PED tuong ung dugc xac dinh. Sau do, nhirng gi tri nay sé dugc dua vao Budc 2-
2 va Budc 2-3 dé xur ly tim ra K gid tri nho nhat.
Bute 1-1: Tinh W gid tr
PED,
Bwdc 1-2: Sip xép &¢
chon K gia tri PED; nho
nhat va K {x4} trong

Bude 2-1: Tinh KxW gia
tri PED;

Budc 2-2: Trong méi
nhém, sip xép W gid 1o
PED; ting din

Buwdc 2-3: Xit 1§ dé chon
K gid trf PED; nho nhét
va K to hop {x4, x3}
trong tng

Hinh 3. K§ thuat K-Best d& xuit téng quan

B. Gidi phap sip xép W gia tri ting dan

Ung v6i moi gié tri PED/;p, tim duoc trong budc 1, W gié tri PED; duoc tinh toan ra trong Budc 2-1. Dé sap
Xep nhitng gia tri nay theo thtr tu tang dan bang phuong phap co dlen ta s& can (W W)/2 b so sanh. Dé tang tdc do
sap xép ciing nhu giam tai nguyén phan cing, mot giai phap sip xép W gia tri ting dan trong Budc 2-2 duge dé xuit
nhu sau:

Trong giai phap dé xuat, cong thic (6-9) s& dugc bién doi thanh cong thirc (15-18) mot cach twong (ing sir dung
mat phang 1-Q (In-Quadrature) nhu sau:

Dy= |ff = 1aq X xi4|2 AR PR xf4|2: (15)

véi chi s6 1, Q biéu dién s trén tryc thuc va sé trén truc 40 mot cach twong ang Va f, = z,.

_ 2 Q Q |?
D3= |f31 —T33 X x§3| + |f3 —T33 X x33| ; (16)
VOI f3 =23 — T34 X X,
2 2
D,= |f21 — T X xéz' + |sz — T X x§2| ) (17)
VOI f) =z, — T3 X X3 — Ty X Xy
2 2
D= |f11 — T X x{1| + |f1Q —T1 X le1| ) (18)

VOl fi = 21—T13 X Xy —T13 X X3 — T4 X X,
Hinh 4 biéu dién mot mat phing 1Q cho bo diéu ché tin hiéu QAM-16. Truc | biéu dién gié tri cua r x x/, truc Q

biéu dién gié tri ctia r X x@ véi r 1a gia tri cta 114, 1yp, 733, 744 twong GNg Vai cac budc tinh D, Dy, D,, D; va x 14 gia
tri diém chom sao x;;, X5, X33, X44 twong GNg VGi cac buéc tinh D,, D3, D,, D;. Trong mdi budc, véi gia tri £ va 2
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da duge xac dinh tir cac gié tri da c6 trong cac budc trude d6 nén tir mat phang 1Q ta dé dang biét dugc thir tw khoang
cach diém chom sao tir ngan nhat dén dai nhat so voi diém £ ma khong can thuc hign giai thuat sap xép tiéu ton thoi
gian. Vidy, néugiatrir x 1 < f1, f¢ < r x 2 thi x(1,1) 1a diém chom sao c6 khoang cach ngén nhit, x(3,1) diém c6
khoang cach ngan nhi va ctr thé tiép tuc cho dén x(—3, —3) 1a diém c6 khoang cach dai nhat dén diém f.

I | | .IID‘XQ I | |
I | | I | |
| 13 |
MR G | PR
I | | I | |
I | | I | |
S O D Gt +) IS SN IS (R
I | | I | |
I | | I | |
I | | I | |
£
I | | I -3 | |
T A M o 11:'_"1:;_1__53_ o
+ | + d6 + | +
I | | I | |
I | | I | | I
| | | | | | X
I | | | fi | I
e 3) T 2) oD If e e T
[ E I 49 i [ 7
| | | 1,83 | |
___.+___ 4o * ____*_-__J.-..--*---
I |
| I I [ I I
| I I [ I I
| I I [ I I
S S N N .. ") | I (SN NN NN IR
| i I [ I I
| I I [ I I
:d16 : : 413 :lilD : diz :
e A __’5_3_____*____J_____ ___
I I
I I I [ I I
I I I [ I I

Hinh 4. Giai phap sip xép W gia tri tang dan sir dung mit phing 1-Q (W = 16)

C. Gidi phdp xdc dinh K gia tri nhé nhat

Sau khi K t6 hop W gi4 tri PED; dugc sap xép trong Budc 2-2, K gia trj nho nhét trong KxW gié trj nay can
duoc xac dinh trong Budc 2-3. Bé don gian viéc tinh toan, giai phap dé xuat cho Buéc 2-3 sé thuc hién nhu trén Hinh 5.

—Gid tr PED tang din—» —Gid tri PED tang din—»
=1_____ o k=K _____
| g — 1
1 I I I
Bwoc 2-2:1 --o:o . .: oa-:
1
_______ et — e e |
! !
', —Gid tri PED tang dan—» |
\1 W= w=W !
i — it — o h
|
WY
IN~— N
U w ¥ ! . .
. - . I Bwgc 2-3-1: Xay dimg mét bang gom KxW
gia tri PED;

Bwoc 2-3:
—Gid tri PED ting din—»
c=1 c=21

| Bude 2-3-2: Rit gon bang chi con lai gdm
=R m 21 giati PED; o
= Buwoc 2-3-3: Sap xep cac gia tri PED trén moi
é hang (h) theo glatrl tang din

5 h=2 Burdre 2-3-4: Sdp xép cdc gid ti PED trén méi
i 9 cét (c) theo gid tri ting dan

o Bude 2-3-5: Chon K gid ti PED; nhd nhét
& theo chiéu miii tén tir trén xuéng dwdi va tir
v h=3 ou tréi sang phai va K t0 hop {x4, x3} twong

teng

Hinh 5. Giai phap d& xuit nhim xac dinh K gia tri PED nhé nhét
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Dau tién Budc 2-3-1, mot bang gom K hang va W cot duoc xay dung, trong d6 hang dau tién Gng voi k = 1 va
hang cudi cung &ng voi k = K, trén moi mot hang gom W gié tri da dugc sap xép tang dan trong budc 2-2.

Nham giam bét viéc xir Iy nhiéu gia tri trén bang gom K hang va W cot, ké tiép Budc 2-3-2 s& rit gon thanh mot
bang gém (K /H) hang va (X} k) cot. Gia sir K = 21, W = 16 (QAM-16), mot bang (B) gom 21x16 gia tri PED,
dugc xay dung tir budc 2-3-1. Ta nhan thay rang, néu gié tri k va w cang lon thi kha ning nhitng gié tri PED twong tng
ctia n6 1a nho nhét s& cang thap. Do d6, mot bang rat gon (Brg) véi H = 7 tim nhu trong Bang 1 gom 3 hang va 28 cot
dugc liy ra nhu sau: 3 hang dau tién (k = 1:3), s& lay 7 cot (w = 1:7), 3 hang ké tiép (k = 4:6), s& lay 6 cot (w = 1:6), va
ctr thuc hién nhu vay cho dén 3 hang cudi ciing (k = 19:21), s& lay 1 cot (w = 1).

Bang 1. Bang rat gon (Brg) gom 3 hang va 28 cot

11 | 1,... |17 |41 |4,.. |46 |71 |7,... |75 | .. |161 162 | 191
21 12,...127 |51|5,... 56 |81 |S8,...(85]|.. (171|172 201
31 (3,.. |37 |61 ]|6,... |66 [91]09,...]95|.. |181 182|211

Sau d6, Budc 2-3-3 va Budc 2-3-4 s& sap xép cac gia tri PED trén mdi hang va trén mdi cot theo hudng ting

dan. Nhu vay dé thuc hién hai budc nay ta can tong cong [3 X (28 ~28) | pg x B3 (3 3) _ 1218] b6 so sanh.

Tir bang rdt gon (Brg) trén, trong Budce 2-3-5, K gi tri PED; nhé nhét dugc chon theo chiéu cac mii tén tir trén
xudng dudi va tir trai sang phai nhu trén Hinh 5. K gid tri PED; nay s& duoc sir dung dé tim ra K gié tri PED, va PED,
trong Buoc 3 va Budc 4 véi phuong phép tuong ty. Cudi cung K gia tri PED; s& duge dua vao bd giai ma mém sir
dung k¥ thuat Log Likelyhood Ratio (LLR) dé tim ra gia tri can giai ma.

IV. KET QUA DPE XUAT

Dé kiém chung két qua cua giai phap dé xuat, bai bao xay dung mé hinh hé théng MIMO 4x4 - WLAN chuan
802.11ac trén phan mém md phong MATLAB. Hé théng gdm mot dau phét va mét dau thu nhu trén Hinh 1. Trong do,
dau phat va dau thu déu c6 4 anten. Mai truong H duoc xay dung gia 1ap 1a moi trudng van phong theo dinh nghia cua
ITU [6]. Ngoai ra, hé théng md phong WLAN con cé cac thdng sb quan trong khac duoc liét ké trong Bang 2.

Bang 2. Thong sé hé théng md phong MIMO 4x4 - WLAN

Théng s6 hé théng md phéng WLAN Gia tri
Chuan 802.11ac
S6 anten phat 4
So6 anten thu 4
Moi treong truyen gia lap D (chuan ITU)
Ky thuét didu ché/giai diéu ché tin hiéu QAM-16
Ti Ié bit ma diéu ché (code rate) 3/4
Ky thuit ma héa/giai mé tin hiéu STBC/Viterbi
Ky thuat giai md MIMO-OFDM MMSE, K-Best goc, K-Best dé xuat
Chiéu dai goi tin 1000 bytes
S6 1an truyén géi tin 2000

0

10 [ T

107k

107
e
E -3

10t [ ——BLAST MMSE

—— LRA MMSE
104 i —— K-Best de xuat
K-Best goc
15 16 17 18 19 20 21
SNR [dB]

Hinh 6. Két qua chay md phong thé hién ty I& bit 13i (BER) so vai ty 1 tin hiéu trén nhidu (SNR)
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Két qua chay md phong trén Hinh 6 cho ta thiy ti I¢ bit 15i (BER) cua giai phap K-Best dé xuat cai thién rat
nhiéu so vai hai ki thuat MMSE d6 1a BLAST-MMSE [7] va LRA-MMSE [8]. Két qua BER ciia giai phap dé xuét so
vai ki thuat K-Best goc co suy hao khong nhiéu (0.5 dB tai BER = 10°). Tuy nhién, d6 phic tap trong viéc xi ly cia
giai phap K-Best d& xuat giam di hon 90% so véi ky thuat K-Best gdc nhu trinh bay trong Bang 3, véi K =21 va W =
16, nho d6 thoi gian xir Iy giai thuat va tai nguyén thiét ké phan cang duoc cai thién rat nhiéu.

Bang 3. S0 sanh d6 phuc tap vé tinh toén giira ky thuat K-Best goc va K-Best dé xuat

Thong s6 so sanh vé d phictap | Ky thuat K-Best géc K§ thuat K-Best dé xuat | Phan trim (%) cii
thién do phirc tap
S0 phép tinh so sanh can hién thuc 56280 3654 93.9%

V.KET LUAN

Bai bao da trinh bay mot giai phap d& xuat véi myc dich cai tién ky do phuc tap trong tinh toan cua ky thuat K-
Best goc nham ddy nhanh téc d6 xir ly va giam tai nguyén str dung phan cing khi hién thuc phan cing. Két qua mod
phong cho ta thay do chinh xé&c cua giai phap dé xuat so véi ky thuat K-Best goc suy hao di khong nhiéu (0.5 dB tai
BER = 10" nhung d6 phuc tap cua viéc tinh toan cai thién 1én dén hon 90%. Huéng phat trién tiép theo cua bai bao la
s& nghién ciru phuong phap hién thuc va danh gia giai phap dé xuat trén phan cang.

LOI CAM ON

Cong trinh nghién ctru ndy duoc tai tro bsi Dai hoc Cong nghg thang tin - Bai hoc Qudc gia Thanh phd Ho Chi
Minh dudi sb hiéu tai tro 1a D1-2017-01.
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OPTIMIZING MIMO DECODER ALGORITHM FOR WLAN 802.11AC SYSTEMS

Lam Duc Khai, Vu Van Manh, Nguyen Ngoc Tien

ABSTRACT: In this paper, a low computational complexity Orthogonal frequency-division multiplexing Multiple Input - Multiple
Output (OFDM - MIMO) decoder for the 802.11ac Wireless Local Area Network (WLAN) is addressed. To reduce the
computational complexity of the conventional K-Best algorithm, the combination of two new approaches to determine the K-best
nodes are introduced. The first approach is the constellation I-Q plane based sorting method to sort one-dimension vector in
ascending order. The second one is the table based sorting method to sort a two dimension - vector in ascending order. By
simulation results, the Bit Error Rate (BER) performance of our proposed approaches is only degraded 0.5 dB compared with that
of the conventional K-Best algorithm, but our proposal helps to reduce up to 90% of the computational complexity in term of sorting
method.



