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Tom tir: Bai bao trinh bay két qua nghién ctu
phuong phap thiét ké cac bo anh xa tin hiéu diéu ché
nhiam ti da héa dung luong thong tin cho cho hé
thong Adaptive OFDM dung ma BICM-ID tai cac
vung SNR khac nhau. Téac gia dua ra phuong phap
thiét ké mai, thich hop cho cac bo diéu ché QPSK,
8-PSK, 16-QAM va tim dugc cac tap anh xa mai co6
chit luong tt nhét theo tiéu chuan MSEW.

Tir khéa: Adaptive OFDM, BICM-ID.

l. GIOI THIEU

Véi ban chat cia phuong thirc truyén da song
mang tryc giao cung véi sy ra doi cua cac chip FFT
¢6 dung lugng 16n, nhitng nim gan day OFDM
(Orthogonal Frequency Division Multiplexing)
khong ngung dugc nghién cliru va ing dung rong
rdi trong cac hé théng thong tin bang rong nhu
truyén hinh k¥ thuat s6 DVB-T, cac mang Wi theo
chuan IEEE 802.11a, b, g, n, cac hé thng Wimax
theo chuan 802.16 va hé thong thong tin 4G theo
ca huéng LTE va Wimax nho nhitng wu diém cua
n6 trong tiét kiém bang tin va kha nang chdng pha
dinh chon loc theo tan s ciing nhu xuyén nhidu
bang hep [7].

Y tuéng ban ddu cia AOFDM (Adaptive OFDM)
1a 1am thich nghi tbc do truyén dit liéu trén cac song
mang OFDM tuy thuéc SNR cta séng mang trén
mdi bang con nham khai thac t6i da dung luong
ctia hé thong OFDM trén kénh pha dinh bang hep
duoc Steele va Webb dé xuat ndm 1991, sau d6 lién
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tuc dugc phat trién boi Sampei-Osaka, Mc. Leod-
Cambridge, L. Hanzzo... [6, 7].

Cho dén nay cac nghién ctu va tng dung vé
AOFDM duoc tién hanh theo cac hudng: diéu ché
da murc trén cac bang con [2]; thay d6i thich nghi
cac tham s6 OFDM [11]; st dung thich nghi rate
matching cho ma Turbo cho OFDM [2] da duoc
ting dung cho h¢ théng 4G-LTE.

Céc phuong phap thich nghi truyén théng trong
4G-LTE lam thong 1u0’ng di li€u cia hé thong thay
ddi 1a mot han ché véi cac hé thong yéu ciu tdc
d6 dir liéu khong dbi nhu truyen Audio-Video hai
chiéu trong thoi gian thuc. Mit khac, do qué trinh
thich nghi da mirc bi gidi han boi ngudng SNR ma
tai 6 cac bo giai ma van lam viéc tdt, do do viéc
nghién ctru cac by ma t6t cho hé théng OFDM lu6n
la mét cong vige can thiét.

Saumd Turbo, gan diy ma BICM-ID (Bit Interleaved
Coded Modulation with Iterative Decoding) dugc
dé xuit sir dung Kkét hop v6i OFDM nhdm dat duoc
chit lwong 15i bit tot nhat [4], [13].

Céc nghién ciru da chimg minh duoc rang hé thong
BICM-ID OFDM khi st dung cac phép anh xa
Gray, SP, MSEW (Maximum Squared Euclidean
Weight)... s& cho cac dic tinh 16i bit khic nhau
tai cac vung SNR khac nhau [9], [15]. Giai phap
AOFDM méi véi tén goi 1a Anh xa thich nghi véi
¥ tuong thay doi cac bo anh xa thich nghi theo cac
ngudng SNR khac nhau, cho phép téi da hoa dic
tinh 16i bit trén toan dai SNR mang lai hiéu qua
dang ké vé ty 1& 131 bit ma van dam bao dwoc thong
lwong thong tin khong ddi, phit hop cho céac tmg
dung hai chiéu trong thoi gian thuc. Cac két qua
nghién ctru vé Anh xa thich nghi cho bo diéu ché
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QPSK va 8-PSK di dugc cong bd trong bai bao
[14] va cho by diéu ché 16-QAM dugc cong bd
trong [16].

Tuy nhién, diém mau chét cua giai phap Anh xa
thich nghi nhu trén 1a phai tim dugc cac b anh
xa c6 chit luong tét & cac vang SNR khéc nhau,
dac biét 1a tai cac vung SNR cao. Cac bd anh xa
nay dugc danh gia theo tiéu chi cw Iy Euclid binh
phwong cuc dai (MSEW). Ciing di c6 mot sd
phuong phdp anh xa tdi tap tin hi¢u 8-PSK, 16-
QAM dugc dé xuat nham dat duoc xac sut 15 bit
thip tai ving SNR cao, nghia 1a & ving san 15i ctia
giai ma 1ap [9]. Tuy nhién, phuong phap nay sur
dung phuong phéap tinh toan theo ham truyén tong
thé ciia bo ma nén rat phuc tap va chua tinh toan
cu thé cac tham sb cdu triic cia cac bo anh xa. Vi
vay, tac gia nghién ctru va dé xuat cac phuong phap
don gian, hiéu qua va phu hop cho mdi bo diéu ché
M-PSK hay M-QAM dé tim dugc cac bod anh xa
mong mudn.

V6i bo didu ché QPSK c6 thé dung thuat toan danh
gia truc tiép. Tiép theo bd didu ché 8-PSK sir dung
thuat toan so sanh vét can nho sir dung phan mém
Matlab; con v6i cac muc didu ché 16n hon nhu 16-
QAM do s6 luong hoan vi 16! qua 16n, vuot qua
kha nang cta cong cu phan mém hién thoi nén can
phai tim mot phuong phap khac.

Theo phuong phap nay, cac bd anh xa méi dugc tao
thanh dua trén co s& chon lya cac anh xa tir khoi bit
tdi tap tin hiéu sao cho bit dugc bao vé & mirc thép
s& két hop dé dugc truyén trén kénh c6 muc bao vé
cao hon, vi thé muc bao vé trung binh ctia khéi bit
s& cao hon. Céc két qua cho thay phuong phap méi
nay tuy don gian nhung hiéu qua, ¢ thé tim dugc
cac bd anh xa méi co chét luong tdt nht theo tiéu
chuin MSEW.

Céc ndi dung tiép theo cuia bai bao duogc sip xép
nhu sau:

Phan II trinh bay tom lugc phan tich 1y thuyét va
két qua mo phong hé théng OFDM BICM-ID véi
céc bo anh xa khac nhau. Phan III trinh bay cu thé
phuong phap thiét ké cac bd anh xa tin hiéu khac
nhau. Phan IV 1a cac két luan duoc rit ra.
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Il. KET QUA MO PHONG HE THONG
AOFDM BICM-ID

Theo so d6 khéi dd duge néu va phan tich trong
[14] va [16] qué trinh giai ma mém va giai diéu
ché mém ciia BICM- ID dugc xay dung theo thudt
toan giai ma lap can tdi uu. Tai may thu, b glal
ma Viterbi duoc thay bang bd gidi ma dau vao
va dau ra mém (SISO) [2]. Ket qua dau ra cua
n6 duoc dua t6i bo giai didu ché mém va coi nhu
luong thong tin thém EI (Extrinsic Information)
dé tinh toan lai gia tri bit.

Tai bd giai diéu ché mém, gia tri 1y I¢ hop 1é
theo ham log (LLR) dugc xac dinh theo thuat
toan cuc dai xdc suat hdu nghiém (MAP).
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Trong d6 Po) 14 xé4c suat duoc tinh theo thong tin
phan hoi tir bd SISO sau khi x40 trén va dugc tinh
theo cong thuc:
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Sau khi giai xao trdn bit, thong tin nay dugc dua toi
bd gidi ma mém. Nho bd x4o tron bit, cac bit dd ma
ho4 ban dau & xa nhau c6 thé duge lién két vé mot
cung mot symbol kénh. Véi xao tron ly tudng, su
phan hdi tir cac ving dit liéu manh (it bi anh huéng
ctia nhidu va tap 4m trén kénh) co thé loai bo tinh
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trang tranh chap trong di€u ché bac cao va cai thién
qua trinh gidi ma tai cac vung dit li¢u yeu.

Theo tmyén théng, cac by anh xa Gray dugc coi
12 t8i wu do céac diém 1an can trén constellation chi
khéc nhau 1 bit. Néu giai diéu ché nham giira hai
diém 1an cén chi dan dén sai 1 bit tin hiéu.

Trong giai mi lap ID, tai vong giai ma diu tién hoic
khi hé thong 1am viéc tai ving SNR thép (gid tri
thong tin tién nghiém thip) thi nhan xét trén vin
ding va cac bo anh xa Gray van c6 duogc dic tinh
181 bit tt nhat so véi cdc bd anh xa khac.

Nhung tai ving SNR cao, hé théng giai ma lap dya
vao thong tin tién nghiém EI (2) dé tinh todn LLR
(1). Do d6 véi théng tin ddy di cua cac bit con
lai trong symbol, bo giai diéu ché chi quan tam téi
khoang céach Euclid cua 2 bit dang xét. Do do6 cé
thé noi diéu ché 4-PSK, 8-PSK hay 16-QAM dugc
dua vé diéu ché nhi phan cho mdi vi tri bit. Vi vay,
khoang cach Euclid giita hai diém dang xét quyét
dinh t61 d9 tin cay khi quyét dinh bit con lai d6 1a
0 hay 1.

Nhu véy, chét lugng giai ma cia BICM-ID phu
thudc vao chét lugng giai ma va giai diéu ché khi
chwa ¢ hodc c6 gi4 tri thong tin tién nghiém EI thap
(6 vong giai ma dau hay khi hé théng lam viéc &
viing SNR thap) va murc do cai thién vé chét luong
giai mi lap khi c6 thém lugng thong tin phan hoi
tir 1an giai ma trude (nhat 14 khi hé thong lam viée
6 vung SNR cao). D9 tin cdy cta lugng tin phan
hoi lai phu thudc rt nhiéu vao khoang cach cac bit
trude do va ty 16 SNR cua tin hiéu, din dén chét
luong cua BICM-ID phu thudc rat nhiéu vao ciu
triic cac phép anh xa va gia tri cia SNR cong tac.

Theo phan tich trén, c6 thé thay ring khong thé c6
mot bd anh xa tin hiéu nao cé thé cho chét luong
giai ma t6t trén toan dai SNR [9]. Tir nhan xét nay,
dé hé théng OFDM BICM-ID dat dugc dic tinh
t6i wu trén toan dai SNR cong tac, cac b anh xa
can duogc thay ddi phii hop theo SNR cua biang con
nhan biét dugc thong qua cc song mang Pilot. D6
l1a y tudng chinh cia giai phap thich nghi méi cho
hé¢ théng OFDM da duogc dé xuat va cong bd cac
két qua nghién ctru trong [14] va [16] . Mot trong
nhiing két qua ciia n6 dwoc mé ta trong hinh 1.
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, KET QUA BER HE THONG OFDM-BICM-ID 16-QAM-MA (3,[5,7]) LAP 6
10

- Adaptive
+ Hiperlan II

SNR

Hinh 1. BER HT AOFDM BICM-ID16-QAM

Van d& con lai la phai tim dugc cac bd anh xa co
chét luong tt & cac vung SNR khac nhau, dac biét
la tai cac ving SNR cao. Cac bo anh xa nay duoc
danh gia theo tiéu chi cy ly Euclid cyc dai MSEW
[9] va can ¢ cac phuong phap thich hop dé thiét ké
cac bo anh xa co chit luong t6t tai cac ving SNR
khac nhau cho hé thong, d6 1a ndi dung chinh cta
bai béo va duoc trinh bay trong phan tiép theo.

lll. PHUONG PHAP THIET KE CAC BQ ANH
XA TiN HIEU KHAC NHAU

Nhu da trinh bay & trén, trude day cling da c6 mot
sd phuong phép anh xa toi tap tin hiéu 8-PSK, 16-
QAM duoc dé xuét nham dat duoc xéac suét 13i bit
(BER) thép tai ving ty 1é tin trén tap (SNR) cao,
nghia 12 & ving san 16i cua giai ma lip [2, 9]. Tuy
nhlen cac phuong phap nay dwoc tinh theo ham
truyén tong thé ciia by ma [9] nén rat phirc tap va
chua tinh duge cu thé cac tham sd cho cac b anh
xa. Phuong phap duge dé xut ¢ dy thich hop cho
mdi bd diéu ché da mirc va y tudng ciia nd c6 thé
ap dung cho céac tap tin hiéu c6 bac diéu ché M 16n
bat ky.

3.1. Thiét ké cac bo anh xa tin hiéu QPSK

CAu trtic va su biéu dién cu ly bit ctia cac bd anh xa
QPSK dién hinh dugc mo ta tai hinh 2.

Nhu da phan tich, tdp anh xa Gray (hinh 2a) theo
truyén théng c6 hd so bit 14 (2,2) dugc coi 1a tbi uu
trong giai ma don hodc giai ma lip khi hé théng c6
thong tin tién nghiém thap (vong lip dau hoic tai
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SNR thap) vi khi sai 1 symbol chi dan dén sai 1 bit

tin hiéu.
(

~< o

- e e

(c) NEW- mapping [02 1 3]

Hinh 2. Cdc so d6 dnh xa OPSK dién hinh

Tai SNR cao, du c6 thong tin day du tir bit thir nhat
va bit thtr hai, viéc xac dinh bit thir 3 va thir 4 con
lai van d& bi nhdm 13n do cu ly Euclid cta ching
cling nho vi khong duogc thiét ké theo tiéu chudn
MSEW (Maximum Squared Euclidean Weight). Vi
vay, phép anh xa Gray khong con la sy lya chon
hoan hao voi cac thuét toan giai ma lap.

Tiép theo, cic phép anh xa SP (Set Partitioning) c6
ho so bit cao hon 1a (4, 2) (hinh 2b) s€ c¢6 déc tinh
16i bit t6t hon tai SNR cao.

Trén Constellation tin hi¢u chuan hoa, néu cb dinh
vi tri diém tin hiéu 00 va thay dbi vi tri cac diém
tin hiéu khac, ta s& chi c6 3! = 6 hoan vi. Mdi hoan
vi s€ cho chung ta mét tép tin hiéu anh xa cé hd
so bit khac nhau. Do chi ¢6 tat ca 6 hoan vi nén ta
hoan toan c6 thé khao sat chit luong cua tit ca cac
hoan vi trong hé thong va tim dugc ving SNR tét
v&i mdi anh xa. Do d6 viée tim kiém cac thuat toan
dé thiét ké cac bd anh xa QPSK la khong thuc su
can thiét.
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Tuy nhién tir biéu dién cdu trac bd anh xa SP (hinh
2b), néu ta khong chon céac diém tin hiéu nim tai
cac goc Y4 duong tron theo truyén théng ma chon
vio cac diém khic, vi du nhu chon vao cc diém
co toa do 0, 3m/2, =, -n/3 nhu bd anh xa NEW-
mapping (hinh 2c) thi khoang cach Euclid duoc
tang 1én va bd anh xa nay s& co chat luong 15i bit
tdt tai SNR cao hon.

3.2. Thiét ké cac bo anh xa tin hiéu 8-PSK
Céu triic va su biéu dién cy ly bit ciia cac bd anh xa
8-PSK dién hinh dugc mé ta nhu hinh 3.

Trong Constellation 8-PSK chuén hod, cac cu ly
bit binh phuong 1a (4, 2, va 2++/2). V6i tp 4nh xa
Gray (hinh 3a), do khoang cach Euclid nhé (nhd
nhit bang 2-+2), du co6 thong tin day du tir 2 bit
kia viéc xac dinh bit con lai van d& bi nhim lan.
Do d6, phép gan nhan Gray cia bd didu ché 8-PSK
cling khong phai sy lua chon hoan hdo cho thuat
toan giai ma lap.

o o .
A > N A )
SN TN / AN / \
\m\ 1 \ ,“
\ SN \ \\ J I\ Y.
| A N

(b) SP mapping[01234567]
Hinh 3. Cdc so d6 dnh xa 8-PSK truyén théng

Trong khi d6 phép anh xa SP (hinh 3b) c6 cac cu
ly bit 1, 2, 3 déu va hd so bit (4, 2, 2-2) vdi cac
khoang cach Euclid 16n hon nén s& c6 chit lugng
BER tt hon & viing SNR cao. Theo hinh 3 ta ciing
¢6 nhan xét tuong tu nhu vay cho bo anh xa MSEW.

Trén Constellation chuidn hoéa, néu cb dinh vi tri
diém tin hiéu 000 va thay ddi vi tri cac diém tin
hiéu khac, ta s& c6 7! = 5040 hoan vi, mdi hoan vi
s€ twong ung véi mot tap anh xa tin hiéu co cu ly
bit khac nhau.
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Viée tim kiém cac bo anh xa co cu ly bit 16n khong

thé thuc hién theo phuong phap vét can nhu QPSK

ma c6 thé thuc hién theo thuat toan sau :

- Dinh nghia cac by anh xa tuong ing vdi vi tri
cac diém trén Constellation tin hiéu chuan hoa.

- Sinhhoan vinhd ham “Perms ” trong MATLAB.

- Tinh cu ly cic bit ctia mdi hoan vi.

- Phén thanh nhém c6 cu ly bit déu va khong déu.

- Sap xép cac hoan vi c6 cu ly bit theo thir ty tir
cao xuong thap.

- Inracac hoan vi, vai di cau tao va ho so cu ly bit.

Béng thuat toan trén, ta c6 thé tim duogc tat ca 1a 24
bd anh xa co cu ly bit déu, 96 bo anh xa c6 cu ly
bit khong déu, t6i da theo tiéu chuan MSEW, bao
gf")m ca cac bd anh xa MSEW duoc biét tir trude t6i
nay. Céu trac ciia mot s6 bd anh xa dién hinh mo
ta ¢ hinh 4.

rans P ~
SN N \ /
\ / \ / \ it
/ \ /
< e e / Ne /
~ _ o d e

(b) MSEW-CH1 [06534217], hé sa bit (4,3.4,2)

Hinh 4. So d6 MSEW-mapping va MSEW-CH1 m¢i
Céc bo anh xa dién hinh dugc liét ké trong bang
1, va bang 2, bao gém ca 14 bd anh xa tot nhat
dugc tim thiy theo phuong phap ham truyén [9]
trudc day.

3.3. Thiét ké cac bd anh xa tin hiéu 16-QAM

Céu trac va sy biéu dién cu ly bit ctia cac bo anh
xa 16-QAM thong thudong dugc mo ta tai hinh 5.
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1000 001 010 o1

cuLy B3

(@) SPmapping[123456789101112 1314 1516]
(16,4,16, 4) d=40

cuLYBT2

100 o o0t 600 100

(b) Gray mapping[11107612985151432161341]
(4,4, 20,20) dt =48

Hinh 5. Cdc so @6 dnh xa 16-QAM théng thuding

Phan tich twong ty nhu muc 3.1 va 3.2, chét luong
cia hé théng AOFDM BICM-ID phu thudc rat
nhidu vao cu ly bit trong tap anh xa tin hi¢u diéu
ché. Tuy vay, phuong phap tim kiém cac b anh
xa theo ham truyén [9] khi 4p dung to ra qua phic
tap va chua chi rd tham s6 cua timg tap anh xa 16-
QAM. Phuong phép tinh toan trinh bay tai muc 3.2
ciing khong thé thyc hién duge do vai 16 vi tri cua
céc diém tin hiéu trén Constellation, ta ¢6 16! hoan
vi, s6 luong nay vuot qua gia tri cho phép cta ham
“Perms” hién thoi. Do d6 chiing ta can phai c6 mot
phuong phap méi dé tim kiém céc tap anh xa c6 cu
ly bit cuc dai.

Tir phan tich trong [16] cho thiy ring gié tri 1y Ié
hop 1é theo ham log (LLR) ctia mdi bit trong nhin
nhi phan cta tin hi€u ngoai bit dang xét con phuy
thudc vao tin hi€u thu dugc va phu thude vao thong
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tin vé& céc bit con lai trong symbol, dugc phan hoi
vé tir by giai ma. Nghién ctru dé xuit mot phuong
phép don gian nhung hitu hiéu dé thiét ké cac bo
anh xa symbol M-PSK ciing nhu M-QAM cho bd
ma BICM-ID.

Gia thiét ring thong tin phan hoi 1a du tin cdy, (khi
xét 2 bit con lai trong mot symbol, ta di biét gia
tri clia cac bit con lai), kénh truyén voi didu ché
M =2"mirc c¢6 thé duoc coi 1a m kénh truyén song
song. Mdi symbol 16-QAM tuong tmg véi 4 bit va
mdi phép anh xa ciia 16-QAM duoc biéu dién bang
mot vecto 4, ={piPrsPis) VO p,1<i<16 dai
dién cho diém 1 tin hiéu dugc dan nhin nhi phan
v,= (vl,vz,vﬂv“) c6 gia tri trong toa d6 Dé-cac 14 i.

Céac bd anh xa méi duge thiét ké dua trén anh xa tir
khdi bit t&i Constenlation sao cho bit ¢6 dd bao vé
bit thap dugc két hop véi bit ¢ do bao vé bit cao
hon. Do d06, ta thyc hién cac phép cong mo-dun 2
gia tri cta cac bit khac vao bit dugc xét. Nhu vy
dd bao vé bit trung binh cua ca khdi bit s& 16n hon.

Theo phuong phép nay, ta c6 thé tim duoc cac bd
anh xa tin hiéu méi theo thuat toan sau:

- Dinhnghiacac diém tin hiéu trén Constenlation.

- Khai bao va tinh toan cy ly bit tap tin hi¢u
ban dau.

- Sinh ra cac phép bién doi tuyén tinh va ap dung
1én vi tri cac bit.

- Tinh toan cu ly bit cua tép tin hi€u méi dugc sinh.

- Sép xép va lya chon va cac b tin hi€u c6 cu ly
bit theo thi ty yéu cau.

Béng thudt toan nay, tir cic by anh xa ban dau c6
cu ly bit nho, véi cac phép bién dbi tuyén tinh don
gian, ta c6 thé tim dugc nhiéu by anh xa méi co cu
ly bit 16n dang ké, duoc liét ké trong bang 3 va mot
trong cac két qua dién hinh dugc mé ta & hinh 6.
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(@) MSEW-CH5[11 4 6 132915814 5312 716 10 1]
(24, 36, 40,20) dt =120

N
N\

(b) MAX-CH1[112 51611215613 8 3107 14 9 4]
(20,32,36,36)dt =124

Hinh 6: Cdc dnh xg 16-QAM tim duoc dién hinh

IIl. KET LUAN

Vi muc tiéu tim kiém duge cac bo anh xa tin hiéu
¢6 chat luong tét trén cac ving SNR khac nhau,
phuc vu cho hé thdng thich nghi OFDM st dung
BICM-ID, tac gia da xay dung dugc cac phuong
phéap phu hop cho cac bd anh xa QPSK, 8-PSK va
16-QAM.

Khi st dung cac diéu ché bac th?ip nhu QPSK,
8-PSK, c6 thé ding phuong phap danh gia vét can
tryc tiép hay dung thuat toan Perm trong Matlab
dé tim c4c bo anh xa. Khi sb bac diéu ché 16n, véi
gia thiét rang diéu kién thong tin phan hoi la du tin
cdy, kénh truyén v6i diéu ché M = 2 mirc trong hé
thdng co thé dugc coi 1a m kénh truyén song song
va duge dua vé diéu ché bac 2 khi xac dinh vi tri
mdi bit, tir d6 dé xuat phuong phap xay dung bod
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anh xa tin hiéu diéu ché méi bang cac phép bién
d6i tuyén tinh don gian 1a ldy mot tap anh xa tin
hiéu gdc lam co 6, sau d6 cong mo-dun 2 céc gia
tri cda bit khac vao bit duoc xét.

Bing cac phép bién ddi tuyén tinh khac nhau, tir
mot bd anh xa bt ky ban diu, phuong phap nay
c6 thé tao duge cac tap anh xa tin hi€u mai c6 cy
ly bit khac nhau va c6 gia tri 16n theo mong mudn,
dan dén dat dugc chit luong BER tdt trén cac
vung SNR khéc nhau, tao co s& cho gidi phéap thich
nghi ciia h¢ thong OFDM str dung BICM-ID theo
nguong SNR.

Phuong phap nay c6 thé ap dung cho cac bo anh
xa tin hiéu diéu ché bac cao hon nhu 64-QAM va
256-QAM. Cung véi nd, viéc tim kiém cac phép
bién ddi hiéu qua va t6i vu s& 1a hudng phat trién
nghién ciru tiép theo va két qua ciia n6 s& dugc
trinh bay trong cac bai bao sau.
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D6 Céng Hung

Bang 1. 5/24 Tap 8-PSK MSEW-CH mdi, cu ly bit déu

R . Cu ly bit trung binh binh . i
T Vi tri bit tuong ting phuong Tonlg |c:.\c
000 | 001 | 010 | 011 | 100 | 101 | 110 | 111 | Bit1 Bit 2 itz | <Y
1 0 7 5 3 4 2 1 6 3.7071 3.7071 2.0000 9.4142
2 0 7 5 2 4 3 1 6 4.0000 3.4142 2.0000 9.4142
3 0 7 4 2 5 3 1 6 3.7071 3.7071 2.0000 9.4142
4 0 6 5 2 4 3 1 7 3.7071 3.7071 2.0000 9.4142
5 0 6 4 3 5 2 1 7 3.7071 3.7071 2.0000 9.4142
Bdng 2. 5/96 tdp 8-PSK MSEW-CH mdi, c6 cu ly bit khéng déu
T Vi tri bit tuong Ung Cu ly bit binh phuong Téng céc cu
000 | 001 | 010 | 011 | 100 | 101 | 110 | 111 | Bit1 | Bit2 | Bit3 ly bit
1 0 6 5 3 4 2 1 7 4.0000 | 3.4142 | 2.0000 9.4142
2 0 6 4 2 3 1 7 5 3.4142 | 4.0000 | 2.0000 9.4142
3 0 6 4 2 5 3 1 7 3.4142 | 4.0000 | 2.0000 9.4142
4 0 6 3 1 4 2 7 5 4,0000 | 3.4142 | 2.0000 9.4142
5 0 5 6 3 4 1 2 7 4,0000 | 2.0000 | 3.4142 9.4142
Béang 3. 10/99 Tdp tin hiéu 16-QAM
STT | B anh xa ban dau |Ho so culy bit| Phép bién déi | Bé anh xa tim dugc | Ho so cu ly bit
1 SP (16/4,16,4) | u=Vv +V,+V +v, Good-CH1 (16, 20, 32,20)
[12345678910 dt=40 [11011413671 dt=88
111213141516] 9231251415 8]
2 Gray (4,4,20,20) u=v,+v, Good-CH2 (4, 20, 20, 36)
[1110761298515 dt=48 11271449165 dt=80
143216134 1] 15631081312 1]
3 Good-CH2 (4, 20,20,36) U,=V,+v, MSEW-CH1 (20, 20, 36, 36)
1127144916515 dt=80 [11251649147 d=112
6310813121] 138310615121]
4 nt nt U=V +v,+v, MSEW-CH2 (20, 36, 36, 20)
[11451429167 dt=112
1363128151011
5 MSEW- CH2 (20,36,36,2) U=V, +v, MSEW- CH3 (20, 40, 32, 24)
[11451429167 13 dtb=112 [154510213127 dt=116
6312815101] 96316811141]
6 nt nt U= v, v, MSEW- CH4 (20,40, 36, 24)
[11851069127 13 dt=120
23 164 15 14 1]
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STT | B anh xa ban dau |H6 so culy bit| Phép bién déi | B6 anh xa tim dugc | Ho so cu ly bit
7 nt nt us=v,tv, MSEW- CH5 (24, 36, 40, 20)
[11461329158 dt=120
145312716101]
8 nt nt u,=v,ty, MSEW- CH6 (24, 32, 40, 20)
[12351429158 13 dt=116
6411716 10 1]
MSEW-1 (20,32,36,20) u,=v,+v, MSEW -CH7 (24, 36, 40, 20)
9 [114514110158 d= 108 [123514110167 dt =120
13631271692] 13641181592]
10 MSEW-1 nt u,=v,+v, MSEW —CH8 (24, 32, 40, 20)
[114514110158 [114613110167 dt = 116
1363127169 2] 14531281592]

THE METHODS TO DESIGN MULTI-LEVEL
MODULATION SIGNAL MAPPERS FOR
AOFDM SYSTEM USING BICM-ID CODE

Abstract: The article presents the results of the
research on the design of modulation signal
mappers in order to maximize the throughput of
Adaptive OFDM systems using BICM-ID codes
in different SNR regions. The author provides a

new design method suitable for QPSK, 8-PSK, 16-

QAM modulators, and nds the best new mapping

sets according to MSEW standard.
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codes).
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