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GENERATE A PRIMARY SYNCHRONIZATION SIGNAL
(PSS) UTILIZING AFIRST CODE SEQUENCE AND A
COVER CODE APPLIED TO THE FIRST CODE
SEQUENCE OVER A FIRST NUMBER OF SYMBOLS
WITHIN ONE OR MORE SUBFRAMES

l /»504

GENERATE A SECONDARY SYNCHRONIZATION
SIGNAL (838) BASED ON A SECOND CODE SEQUENCE
OVER A SECOND NUMBER OF SYMBOLS WITHIN ONE
OR MORE SUBFRAMES

i KSQG

TRANSMIT THE PSS AND THE SSS TO AFIRST TYPE
OF A USER EQUIPMENT (UE) THAT COMMUNICATES
ON ONE OR MORE NARROWBAND REGIONS OF
WIDER SYSTEM BANDWIDTH

FIG. 5
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DETECT, WITHIN ONE OR MORE NARROWBAND REGIONS
OF WIDER SYSTEM BANDWIDTH, A PRIMARY
SYNCHRONIZATION SIGNAL (PSS) GENERATED UTILIZING
AFIRST CODE SEQUENCE AND A COVER CODE APPLIED
TO THE FIRST CODE SEQUENCE OVER AFIRST NUMBER
OF SYMBOLS WITHIN ONE OR MORE SUBFRAMES

L /»6()4

PERFORM A MAXIMUM-LIKELIHOOD TIME OFFSET
ESTIMATION BASED ON THE PSS, WHEREIN THE TIME
OFFSET IS UNCORRELATED WATH A FREQUENCY OFFSET

L /»6()6

PERFORM AN INITIAL TIME SYNCHRONIZATION AND A
FREQUENCY SYNCHRONIZATION BASED ON THE PSS

L !,»608

DETECT, WITHIN THE ONE OR MORE NARROWBAND
REGIONS, A SECONDARY SYNCHRONIZATION SIGNAL
(558) GENERATED BASED ON A SECOND CODE
SEQUENCE OVER A SECOND NUMBER OF SYMBOLS
WITHIN THE ONE OR MORE SUBFRAMES

L !/«610

PERFORM AT LEAST ONE OF A FINE TIME
SYNCHRONIZATION OR A FINE FREQUENCY
SYNCHRONIZATION BASED ON THE 5585, TO REFINE THE
INITIAL TIME AND FREQUENCY SYNCHRONIZATION

FiG. 6
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700
\ Flow of NB-loT DL Synchronization
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Initial Time Synchronization by PSS
{Auto Correlation in Time Domain)

f704

Fractional Frequency Offset
Correction by PSS (Auto Correlation
in Time Domain)

/J’OG

integer Frequency Offset Correction £ 1o

by PSS (Cross Correlation in

—pet Gl 1D Decoding

Frequency Domain)
/«712
708 Subframe D
oo e} .
Detection
Fine Timing Offset Tuning by S&S
{Cross Correlation in Time Domain) /714
Other Information
S = :
Processing
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Reduced Alphabet Given by {¢'™" °} for K = 12

a B

U 0 2 4 6 8 -
5 0 2 4 6 10 -
7 0 2 3 6 7 8
U 0 1 4 5 6 10

FIG. 9
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i 1 (a) ML Timing Offset Estimator vs Code Cover Pattern (Length 11)
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