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This disclosure describes a simple spreading technique that improves
performance for communication over fading channels with QPSK or BPSK
modulation. The i:echnique may comprise combining two symbols at the
® transmitter by applying a 2x2 transform, resulting in a 4-PAM or 16-QAM
constellation. The receiver may utilize a 2-dimensional soft de-mapper to
provide inputs to a soft-input decoder. This scheme can offer significant
performance gains over fading channels with minimal additional
complexity. This technique is most beneficial on systems with a weak code
or no code at all. One application of this technique is for coded OFDM
systems that experience frequency-selective fading. An example of such a

system is the MBOA draft specification for UWB wireless communication.



QLLL*%k

1299621
+ - FHEFAEE
1~ —#4] B R EE TSR BERL T F ok o £ F At B A TTAE
FRB AR RENRE AT R4
R BALTERAT B R BAS T 0 P AR T A 4 B =
B GRERBOWITEEREY B4 B 4wy
72 B A v PAE— 3 b 63X % 7T DR B A 4 R E 80—
BERE R
AT REEE T -
2 W EAREE | Bare ik £ AR B TR &
REBFHwml -
S~ P HEAREAE | B £ P AR B TR G
R AT #1464 (FEC) #&uy4mm s eatnd -
4~ —FF| A R EBTEH RELTH A% £ RESTE
PEBRRRENRE L AKELE -
® 2L —ERES  ANRERBELTIAETES
Pt 2 /) — B R IE 5 4945 B4 U4t 2 BB AE L B oF
FRtBR gt =T bAe 4 BE ~ — 4 ~ SR Bb e ey w i 75 B B R R
BT 4 BE~ S 4 v A B Akl AT — b E 03RS
REF ABEFREES—HERE | R
Pl 20 — BRI B AEH B4 E REAT -
S WP FEAREE 4 BAEN LS T REREMTULE
TS O RRARSEER KA

Feg
o o

26



1299621 , i 5 7}7

6 — AR A LR A A TR

EERAERER M EREX AR S EARBEANT R
A R B TES RER T ik AP Al BaE use 838
FRIBEHRE  RAERIBBETIITE  UERBIITEHE
ho T HHRAE
A B LB A 2 R ABES L » o ATRBRETFT B 4 B
G RIS R ER A BT A B
T EREE R TIE— b EOBRETUSBRER 4 EREES
—HEE R
BT B T o
— RS AR ME T ML T F R 0 PRl R a4
TR L A 1B B R U BR AT AR B 8O A8 T IAMB AR % B R F1 42
B G n 8BS AT GBS £ T R B TR TR 18
FHTUBBRE T LA 4 BE - — 4 - B REEEW AL EERE
P o BAR - — % W B ARl FAE— 8 LR A
FABREE— I -
8~ —FEEMREE T E A RE TR TE F % £ P At HR1E
HARBARRENRE » AR R a4
EERERERE
HACREST
AR AEE e R AR RIZBIE o) MBS T E &
MBI RE L 5 A

27



1299621 mﬁﬁgmm o
) AT 18] 44 42 AR5 25 433 R B sk o B AT

9~ —HANE REUREEG I T E £ R E TR T T EERGE
B AEamAEmal AiEREXEs ZERER
u%ﬁ%&@@%m“ﬁ?iﬁ@ SR TTE R BPiER
B LZ B RERENRE 5 TR AR S TITE %
M B AT A4 4o T B934 -
HEERBEZRERE
HWHEHT
R AR 6 A8 3R A0S B A R AR BRI B B B A
7T RAE A REREE
AP AT o) &4 65 ARLEE 2R AT I R B Bl ) iR AT RS o
s — BN RES T EERBEERL T A% 0 P A HE

U B|RRIRENRE ARl A a3
EL—AEEEREREEENRES

>t

® AT 2 ) — BRI B e BB EHB T ;
FrlZ ) —EAREREHFRGCE RO R E A SR

>¥

W eREE T 0 LUE A R EEREE
PRI 2 /) —1B i B BB AE 590 1A AT &) 44 48 ARA5 55 ¥ 18 3%

oy th AT ARA o

28



1299621

+— B

29

7 :



ey
Sf{- ol L s
* - : S R 4 I RY . LI MR
! j i e e \f’ :
- LTy

/

1299621

.ﬁ {21 YA

qac =

, (1) |
S5 2 M R u sHBET
IaBlA w4 Tamo [ pwwe (€ MMMM_TI_ mem.mhmm <+ on
A. % =TT
00z
VI
(Ldd1)
R x| wwsE g BT e g e G
o BEN BT %Sdg X ¥SdD )
Bl YRR
pici=beS e MyeeEe
Yooz




:""g’\.,‘-;; f

A

e e m e e d e e masana
ormtrs i o
i

HiEEs

1299621

d. B
ﬁ 8022 ﬁ gasiz
s | g ] T g | o] | | i e
IQIBIA R W HI TR i wemy |4
: waEsa| | _on
ﬂ ﬁ LTI,
a00L
VL. E
(R IR
(1dd1) A
(- 1'12)
= ik Acg— AT 1 ‘
o _ HEABI o oy =R B
B Lzl YEEE ’ ﬂ
ﬁ.ﬂ.%m@ﬂKﬁ WW%E%W%% . <°—. h ’ <«I|O.QIF




1299621

Qo
S
(=]

et 810

e A VAL
HERETETRE [\, 814

v

SHRIEEEHIT f\/ 816
ETREE

v

R SRR R FHLTT
R ECES T 3

v

/\/ 820
BRI
DIEAE R —H5TH

° ¥

TEIEE IS ITE

f\/ 818

M\, 822

= N

= 8




1299621 - oSy

O
<
(=]

( Pk >\, 810
Ik

EEEEE N\ 912

v

| B AV
FIF s 4\, 916

R (ERS T T AR
BEERMIT

v

srapnEamERE 1\ 918

TETERME P\, 920

= 9



) ' ory &S5
1-299621 r b h-ﬂba Fély‘f.( @m\'J‘E‘ﬁ*ﬁﬁ1

€ HRARKE e ’
() AEHEREBE - F (8 ) H-
(2)AREB AR BRI
M4 810

Bl R PN AH G BORMRL LR 812
HE R U 8B — LT EAT 455 814
46025 E ML UBAT R 85 e 32 816
HE X 55 BRI U R AT 2] A5 U H 818
® 44— T H 820
5T ¥ a0 A5 U E 822
AR R 824

A REEH R FRFRAERTRHRACER -



	DRAWINGS
	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS

