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System model considered

Where

A'Gsthe"Q signadelaysuchthat(t + 888 1 )h

A"Q[¢] isshortterm fadingchannelbetweenreceiverand’Q basestation,
AU standsfor numberof basestations,

Ar s laddition of Pathlossand Shadowloss of ‘Q arriving basestation
signa



SchmidiCox algorithm(SCA)

ASCAIs an auto-correlated based technique which usesa movable
window of length N sampleson the receivedsignalasfollows.
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HereW(Qs sampleindexof startingpoint of window.



Various approaches for Timing synchronizatior

Autocorrelation approaches

T~

Crosscorrelation approach

Non-orthogonal resource
blocks for each Preamble.

with filters.

l

Orthogonal resource blocks
for each Preamble with
proposed sequences.

v

Performance:

A High complexity.

A Successrate is high.

A Spectral efficiencyis high

Performance;

A Low complexity.

A Successrate is low.

A PAPR is not high.

A Spectral efficiencyis low.

Performance;

A Low complexity.

A Success rate is high with
increase in PAPR.

A Spectral efficiency is low.
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Aln general ZadoffChu sequences are used as preamble data.

Received signal in time domain:
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In CASE2

Received signal in time domain: CASR : Strongest Preamble arriving third at receiver
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Detected FFT window will have IBI which increases BER (Bit Error Rate) drastically. 7



Proposed Seguences

(a) sequence with 200-ones
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Note: In the place of all ones any constant complex number can be used. 8



Simulation

Results SCENARHKD: Here 4th arriving preamble has the maximum power.

Txl | Tx2 | Tx3 Tx4 § Tx5 | Tx6 | Tx7 | Tx8 | Tx9 | Tx10 | Tx11 | Tx12
Power of received | -10 | -13 | -16 | 0 |20 [ 20 | 20 | 20 | -20 [ 20 | -20 | 20
SystemParameters: preamble (dB)

Delay in samples 0 | 5 [ 1702103 [ 58|79 8 |106] 119 | 143 | 235
A 40 MHz system.

A Covered by 12 different basstations.
A Short term fading used here is RBD

with L=108. SCENARI: Here 8th arriving preamble has the maximum power.
A OFDM symbol sizé | =8192
A CyC|IC Preﬂxl_( ):576 Txl | Tx2 | Tx3 | Tx4 | Tx5 | Tx6 | Tx7 | Tx8 § Tx9 | Tx10 | Tx11 | Tx12
Power of received | -10 | -13 | -16 | -20 | -20 | -20 | 20§ O =20 | -20 -20 -20
A SNR is 10dB with respect to Strongest preamble (dB)
Preamble. Delay in samples 0 5 17 | 34 | 89 | 106 | 143§ 179 § 188 | 201 219 | 235




Preamble with 200-ones Preamble with 50-Zadoff-Chu & 150-ones

Received power of preambles (in dB)
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All 200 ones preamble in scenatio

Preamble with 200-ones
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50 ZC+150 ones preamble in scenario
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100 ZC+100 ones preamble in scenario
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All 200 ZC preamble In scenétio

Preamble with 200-Zadoff-Chu
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)
SCENARID :° “ |
g
%-mu 1
o -13[4 ]
§_-16 : 1
FIRST DIP DETECTION (FDD) by £ I I I I I I I T |
different sequences: 205 17 a4 89 106 143 179188201 219 235 250

Relative delay (in samples)

Sequence | Amplitude | Error indip

] Preamble with 50-Zadoff-Chu & 150-ones Preamble with 200-Zadoff-Chu

deteCtIOn 0.9 ——x:3346 —] 0.8 \ ﬁigé:fa;?lesszs
(in samples DPogec0000n, 0.7/ e
508 0.9 X:3347 1 5 | :
50ZC + 0.0014 0 g ¥:09032 goé
150 ones :: 0.6 0.89 _ s 0.5
@]
O Q 0.4
All 200 ZC 0.0003 180 = .l 0.68 | T
2 0.4 3340 3345 3350 3355 'g 0.3
E < 3520 3530 3540
o ? 0.2
002
0.1
00 5000 o 10000 15000 0 2000 4000 6000 8000 10000 12000

. sample index
sample index

15



50 ZC+150 ones preamble in scenario
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All 200 ZC preamble In scen&kio

Preamble with 200-Zadoff-Chu
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PAPR Trade-off
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PAPR Trade-off




