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A radio transmitter (4) comprises an encoder (5) that receives one or more variable message bits, and
encodes each message bit that has a first value as a predetermined first binary chip sequence and encodes
each message bit that has the opposite value as a predetermined second binary chip sequence. The radio
transmitter (4) transmits data packets, each comprising (1) a predetermined synchronisation portion,
comprising one or more instances of the first binary chip sequence, and (i1) a variable data portion,
comprising one or more encoded message bits output by the encoder. A radio receiver (9) receives such
data packets. It uses the synchronisation portion of a received data packet to perform a frequency and/or

timing synchronisation operation, and then decodes message bits from the data portion of the data packet.
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[3E37]) A radio transmitter (4) comprises an encoder (5) that receives one or more
variable message bits, and encodes each message bit that has a first value as a
predetermined first binary chip sequence and encodes each message bit that has the
opbosite value as a predetermined second binary chip sequence. The radio transmitter (4)
transmits data packets, each comprising (1) a predeterm_ined synchronisation portion,
comprising one or more instances of the first binary chip sequence, and (11) a variable data
portion, comprising one or more encoded message bits output by the encoder. A radio
receiver (9) receives such data packets. It uses the synchronisation portion of a received

$1H # 2 A(EHABE)

104117759 RIS A0202 1043243255-0



201547214

data packet to perform a frequency and/or timing synchronisation operation, and then

decodes message bits from the data portion of the data packet.
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REREAEHOES YEARBREHNERRKEEHER4 - £ B EE
Fip > REER AL BESEE > UIRFERREFUREI LIVEESTE
e - RO ESNBIGHTRAENETEE —E—FHEE - X
ENFERBEVSRED ZERHEE - EE—FERP  BEERH R4 GG
SRS ERHAE & B — BOREER 43 DA R Ho AL 0] 1H R B B3 - 1R M40 BE 35 Y 25 4
ARSI S RIS R 2 B BB R RISy - DUE &£ — B & [
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[0001101011001011]%R7R » & “0" fritikEHF
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[0048] #%  BEBHH[4GEBKERFONFEHEEREHG -
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T > Bl —RIEFF -

[0049] ZFEl2EfpEr—EBRHBERBL—TER  EGE—BE
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[000110101100101 1 E{THEIEE -

[0051) #%  EEEHEWRIGEHREMMBI0 > UEZKE
HIEEHEE 4 B2 14 ST F FF (0011010110010 1 [HERA » b1 144 T F R 7%
SEEBEHNWI6ATTF I RS —FF PR 146 7T - HREEIS B

@ LRQHE  LUREIEZR B PR REE R T 2 e A - B4R

B U RO (4 FE) 5 204 09— WA AE AL 2% (BLBIAD > A IER —1)
FERRTERITEE <17 ) o DR A A E AR E AR - B UL RS
R B 3 L1 BORE WO B 5 » LAfE o B — BRES 3R B 7T 2 MR M8 > S AR ES
MRS GO IV EEFT » LAE B AT — BB A T 2 A E -

[0052) &M EBIBRIBRE D - MEBHLBOHEIEH S
108 & 894 i 30 SIS R T RS B HE -

® [0053) #%E @4 EHKBIT(EREEN PIRIGRE R ECRC

DESTEMRCEENEE 5% RRBHREIGGERBAEA
HE MRS LUETRE - GUEESS 1A DUEM BE 07T & TR
5o E—LEG  EEREEL L TERACERLERN - DS
FIEBE -

[0054) BTEBREZ/ BELEENEILEFTOHEZTIEE
4R 45 8 TFEAE 8 (BTLE) TMAZ LU AR A 4.0 » DU LRI A SR B

SORENRIVEMEITEHETET - FUEAEHEENTHAEERITE L
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ERGEREE - AEHAZ MG ERHBTHERREER Ll BREH
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[0056] #s MGEMBEA—ZDRBEEETII > PUHERM

BITEDRE - BE > E—ESEBATGE—E L #EE B4
DA E SR IIER PRl —%7 - E—FHTNE—BEGE @
EERHEGFSKIER 2815 » I/ A —GFSKFH & aR 9% 1 #: H ) -

[Wﬂ]?ﬂﬁ%@%ﬁiﬂ%%ﬁ%ﬁmﬁﬁﬁwm%%ﬁ%%
RFFII641T - LhRITSH I REMRR - 2 REEREBTEH BRER
FER - SrfEd o EIEGEN=0.585 > [RFETIEAELETE F AR BARLE R
5 H 50 MESE S B MES R AR A s - WH4ERTT - HRET
FEFI1688 1 TERTSMEAEIETE B R ERBS (ABEEER LIRS
A) e ®

[0058) SESE{x@TARHEY —FHHly —FEBHRBEY —&
i B AR TR B — A S0 - AE D] B4R B H U S A B R SUE 27
Tt B S 45 B B U EB9
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[0060] HmEGEHNSHIRTIEEEAREREE FHITHEZ
BRABERE (REHERRES - SO FEY - TEE) - HERAHEMRY
DL 17 8 ] [2) 25 DA B AR

[0061] ESEAREEAMFBEREEEEE(complex-valued)
EIAEAE - 15 [ A4 {E% Z —CORDICE T 18 I #ZE ¥ CORDIC
Bri3EHmzE—@EHET BEAETIIGE—FANEEEH/E
BR FHI AR TR R —#FEI A Z BT — X XAEM - R E

@ ML GERERBREBRFYIZEAEMERE - A0 EEGE
— 2 _CORDICE 20> iﬁ%{@ﬁE—DBPSKﬁEEEﬁQIL
LM ANERELEXE P ET22 Ittﬂ*FETEZN%ﬂLﬁH#Faﬁﬂ*FLA
RGO SRR RS st -

[0062]) $s5EBE TMAIRGESECE !
n=H5H HE
m = FFSRAHREL

) z(n) = 12 B B SR
z'(n)=fz (n) FHEKE K IFARRYE (carrier-frequency offset, CFO) ;
AR |
p(k)=RBER FIIEIEE -

[0063] EIF{hESE—ERENHEMSMEL - LHEHRSGE &
B8 8 B S S R E 2 (£ 5+ 58 (data-aided joint timing and frequency
estimator) » H{RFI AR BHIFHAER AR - LUBUHTE BRI = R

Bibstess < — MV EEMEA R Z G5t LHYFEERR - HEE
F17H » #23 HERHRES)
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[0064) Ss5Ea@ T BAEHRE MM  HAERERER
SIS T A AT ST -

[0065] & EAH5S (A BIFSKRE A — (G Bh=0.565 » t
#f—{ir FE$55R 3 (BER) =0.001 » FAHIEL/NO~12dB  $1 $fBERE A
B 0 % EHEE 1L R Qb 7T FAH B (cross-correlating) B » TEAIAL 14 1 &5
BFHER (AWGN) PR S 4% A — A0 B — 70 3R 3% = 35— S04l )
(non-coherent detection) o $+¥f— %884 870.5 - Eb/N0=14.5dB & A
{85385 (BER) =0.001 - |

(00661 1 b 382 (5 T 25 - S48 28 (81— e (B 5 AL = 72 3R
S JE—BUEH - AT > RSB HYITIEN - LS B RE — B
A BRI FM PTG > £ IR » (50 25 M A Y AR T B -

(00671 #t#IDBPSK 253 (&3] - Eb/NO~8dB 3 i § —fir 7 $5
ZR# (bit error rate, BER) =0.001 - fH& R IEXR{EMH » H/0T76.5dB > ‘
T 4 38122 5 840. 548 2 H9— GESKRSE 2 IR B LMW R T + HALD
T4dB - EIl - FIFI{EH GFSK T8 H SRR AR 5% F #YDBPSKERYE -
DU 4 TR (link budgt) FA T — B 54dB » A IRE Y 775% 5
BEEAIES o HH 35500 L% B DSS S FE R 25 -
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BEIT2UAEREERMLT - MBEBRHSHRBEEAZER - DU
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RN SGEMEABGEE 0" > HUBRTGERE 17 (KZIR
R HBEUAROAIEREELGHSNERETRE) - ®
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e NIRRT IIAFEE
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N-1
— AZ o Jo(n—F) =i
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N-1
_ AZ oI (@t @m(n=k)=6i0)
k=0

= AT el @otam g € (0,1}, BERFREIEL Bon(n—k) — 6, € {0,n}HF
= ANe/(Po+am , H.h agngle(C(t)) = @ + qm °
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[0082] FoE (A% ~—FRiRFEME (finite state machine,
FSM) » 58T {75 301F 55 S 48 7 2 — IR 48 B J U 28 PO RO B0 26 P B2 ) R
R -
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(00861 LA b Pt 2 8 e (B 4 1% By 28 B A 3% BH 2 iy AR R s 6
HEEWEERBLERE Y A LREWERARE Y WAL ENEE > &
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[$1E)] —ERGERNE > BE—HES  AUBRKEV—SSERE
T 0 MFALUE EE — S —BENE SRR A T RE R — T EN S — T
F 5 IS B S —BE T R BN E — B8R BN TR — T E
HE TR Y Hh G E RN S G ALERERESHEE - &%
EREHEEs () —FEENES NS  BaRE—tBR FIINE D —isE
(instances) L, (i) —BBrERIER 5y - DS FIE RISV — RIS AT -

[$28] MEFRFRES AL FEBRHE ZRGESHSEGE @
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[$3E] e EEFEESIER i MBS KPP EIEERE
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