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Abstract

The next generation are regarding radio applied sciences designed in conformity with increase the capability and velocity about cellular
networks. LTE is the first science designed bluntly because the Next Generation Network NGN vyet is embarking in conformity with
come to be the de-facto (NGN) mobile get entry to network standards. It takes competencies of (NGN's) services in imitation of grant an
always-on cellular information ride same after wired networks. In this paper LTE uplink waveforms displayed with various duplexing
mode, Allocated Resources Blocks ARB, Modulation types and total information per frame, QPSK and 16 QAM used as modulation
techniques and tested under AWGN and Rayleigh channels, similarity and interference of the generated waveforms tested using auto-

correlation and cross-correlation respectively.
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1. Introduction

To give various administrations to client, administrators have
assembled different systems, for example, settled phone systems,
digital TV systems, cell phone and information systems. To outfit
in excess of one application in congruity with client, administra-
tors bear created in excess of one systems such so consistent cell
phone systems, rope TV systems, cell phone systems or data sys-
tems. The Next Generation Network (NGN) introduces entire of
this capacity the utilization of a plane all-IP inside that intercon-
nects various access connected sciences at that point gives a
steady and solid client encounter notwithstanding concerning the
get passage to technique. The NGN base decision supply (QoS)
bolster yet an immense assortment of highlights or administra-
tions. The (NGN) get right of section to network will give dyna-
mism and steering organization yet learn so the base sees the
phone arranges basically to be specific another IP arrange. Versa-
tile handover of get right of section to composes aim lie consistent
as much the IP get admission to network controls security, con-
firmation, and charging for the numerous entrance advancements.
The LTE is thelst innovation's outlined expressly for the (NGN)
and is set to end up the de-facto (NGN) mobile get to arrange
standard. It takes potential about the NGN's capacities as indicated
by give a dependably on cell information trip same as per wired
systems [1], [2].

Permanency LTE supports height data rates about on after one
hundred Mbps over the downlink then fifty Mbps about the uplink
when the use of a twenty MHz race bandwidth, a individual dis-
pose antenna at the user equipment (UE), then twain get hold of
antennas at the Base Station. LTE produces ternary after 2 exam-
ples the throughput of the downlink yet two as per 3 times the
throughput in regards to the Uplink companion to 3GPP Release
6. The LTE framework enhances range effectiveness, also depict-
ed brother as per Release 6. The downlink target is 3 in similarity

with 4 examples the otherworldly effectivity in regards to High-
Speed Downlink Packet Access (HSDPA)whilst the uplink target
is a twain as indicated by three-time change upon High-Speed
Uplink Packet Access (HSDPA) [3], [4]. LTE has adaptable du-
plex techniques. Both Frequency Division Duplex (FDD) yet
Time Division Duplex (TDD) are genuine range allotments yet
empower LTE as per concur various channel transmission capaci-
ties inside the accessible range [5], [6].

In this paper LTE uplink waveforms displayed with various du-
plexing mode, Allocated Resources Blocks ARB, Modulation
types and total information per frame, QPSK and 16 QAM used as
modulation techniques and tested under AWGN and Rayleigh
channels, similarity and interference of the generated waveforms
tested using auto-correlation and cross-correlation respectively.

2. LTE uplink transmission

The LTE framework does now not exclusively need more exten-
sive transfer speed anyway likewise a more prominent better ad-
justment strategy than coordinating the high records statements of
LTE transmission. OFDM is considered in congruity with lie the
best tweak approach after play out the necessity of downlink
transmission, the over the top (PAPR) statement of faith in regards
to OFDM makes such significantly less well-disposed in light of
the fact that the uplink transmission. Rather, the SC-FDMA strat-
egy is unending a direct result of LTE uplink transmission [7].

the vital abilities concerning the utilization of SC-FDMA as a
substitute with respect to OFDMA between LTE Uplink Trans-
mission outline is the LTE uplink is suppositional after supply on
in impersonation of 86 Mbit/s records rate. To pick up this, a cut-
ting edge numerous entrance system should remain utilized.
OFDMA be capable concede out and out high transfer speed how-
ever such furthermore creates intemperate (PAPR). Since between
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cell terminals we use batteries there need to remain condition cor-
dial uplink transmission. SC-FDMA is an answer in congruity
with overcome the high (PAPR) problem. SC-FDMA has a lower
PAPR which implies as it decision now not eat up as significantly
control, philanthropy a more extended battery ways of life to the
individual terminal [8], [9].

Likewise, as indicated by the low-PAPR (‘'single-bearer' property)
common in SC-FDMA, such also has half wretched favored hous-
es for a transmission plot. SC-FDMA permits in light of the fact
that the open door as a result of low-multifaceted nature yet phe-
nomenal adjustment between the recurrence space yet it is moreo-
ver practical after hold bendy transfer speed assignments along
SC-FDMA. [10] Another advantage about SC-FDMA is the sup-
posed" inherent™ recurrence assorted variety. Since SC-FDMA go
the information on some picture through whole the convenient
subcarriers, subsequently into suit Fig. 1. Examination among
OFDMA and SC-FDMA dropping a few records on certain (or
additionally more) subcarriers fitting as per terrible blurring does
now not generally prompt dropping the information tweaked in-
side the image. [8-10

Fig. 1: Comparison into OFDMA or SC-FDMA.

The main components/elements of LTE that discussed in this pa-
per are:

e Duplexing mode.

e  Resources Blocks.

e  Modulation types.
LTE bolster every Frequency-yet Time-Division-Duplex (FDD,
TDD), which intends to that sum in FDD remarkable recurrence
shackles are old in light of the fact that the downlink then uplink
while among TDD downlink then uplink transmissions uses the
indistinguishable recurrence band however are done in isolated
schedule vacancies [5,6].
Two casing composes are characterized in light of LTE: Type 1,
utilized into Frequency Division Duplexing (FDD)as demonstrat-
ed among Fig. 2.
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Fig. 2: The Typel Frame Type. Timing& Symbol Allocations Proven For
FDD with Normal Cyclic Prefix.

Type 2, utilize TDD as much appeared of Fig.3 Type 1 outlines
comprise in regards to 20 openings including spoor term with
respect to 0.5ms. Sort 2 outlines incorporate two half casings.
Depending about the switch time frame, at any rate some about the
half casings incorporates a unique sub-outline conveying three
fields in regards to change data: Downlink Pilot Time Slot
(DWPTS), Guard Period (GP) and Uplink Pilot Time Slot
(UpPTS). On the off chance that the switch period is 10ms, the
change data happens just between sub-outline one. In the event
that the swap period is 5ms, the switch information happens be-
tween every half casing, first into sub-outline one, once more in
sub-outline six. Subframes zero yet 5and DwPTS are constantly
held in view of downlink transmission. UpPTS yet the sub-outline
immediately agreeing UpPTS are saved on account of uplink
transmission. Other sub-edges might be the uplink or downlink.

One over the basic advantages over the utilization of LTE-TDD
frameworks is the ability as per powerfully exchange transfer
speed in light of uplink or downlink, depending of present day
needs, organize stack and so on sturdiness.
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Fig. 3: Type 2 Body Type. Special Fields are Shown of Sub-Frames 1 or
6. Guard Duration Separates the Downlink and Uplink. This TDD Exam-
ple Represents A 5ms Swap Point. A 10ms Swap Factor Would Now Not
Bear the Distinct Fields in Sub-Frame 6.

3. The LTE resource block

In the LTE innovation, the time and recurrence assets of the acces-
sible transfer speed are partitioned into littler squares to help en-
hance by and large framework proficiency and multi-client design.
The data transfer capacity is vindicated inside wide assortment
concerning symmetrical frequencies with a space of DF=15 KHz
known as subcarriers [12]. This subcarrier space 15 KHz helps
holding Inter Carrier Interference as per the reduction organize
likewise the cell client is moving with unnecessary speed and
dispensing extreme Doppler movements of the recurrence.

A resource block (RB) or sub-outline framed a length 1ms utiliz-
ing 12 subcarriers and 12 or 14 OFDM images (contingent upon
the length of (CP). Besides, the RB is subdivided of two spaces on
0.5ms each containing 6 or 7 OFDM images upon 12 subcarriers.
Such awesome granularity over the time and recurrence assets
causes arrange as indicated by relegate some yet more prominent
RBs as indicated by particular exuberant clients all the while de-
pending on the pipe requirements yet shameful components. These
developing squares are gathered together in similarity with struc-
ture the radio assets [13-17].

In SC-FDMA showed in the fig. 4, the experiences is mapped into
sign wonderful body consistent with the (QPSK; 16-QAM; or 64-
QAM) balance, contingent on the channel conditions likeness to
OFDMA. while, the QPSK/QAM pictures don't immediately
change subcarriers; those pictures avoid through the serial to par-
allel converter joined by techniques for a DFT block that make
discrete repeat region addressed of the QPSK/QAM pictures. beat
framing is seen by DFT detail, anyway it's far non-obligatory and
once in a while needs to shape the caution sign from DFT. if
heartbeat framing is excited then in the bona fide signal, infor-
mation transmission development occurs. The discrete Fourier
pictures from the yield of DFT square are mapped with the subcar-
riers in subcarrier mapping square. Ensuing to mapping the repeat
zone; the balanced subcarriers evade by methods for IDFT for
time an area change. The loosening up of transmitter movement is
for all intents and purposes indistinguishable as OFDMA [9], [16].
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Fig. 4: SC-FDMA System. Block Diagram.

4. Simulation result

After implementing LTE uplink in MATLAB programing lan-
guage, the proposed system testes under FDD and TDD duplexing
mode, multi rate of resources Blocks, modulation type used of
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QPSK and 16 QAM leading of various number of information per
frame as follows:

a) Duplex mode Frequency Division Duplex (FDD), QPSK
modulation type, allocated resource blocks 6,15,25, total in-
formation per frame 6000,15440, 22160 bits respectively.

From Fig. 5 as number of resources block increased the band

width increased so the total information per frame increased.
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Fig. 5: LTE Uplink RMC Wave Form with QPSK Modulation and FDD
Duplex Mode, A- RB 6, B- RB 15, C- RB 25.

b) Duplex mode Frequency Division Duplex (FDD), 16 QAM
modulation type, allocated resource blocks 3, 15, 25, total
information per frame 23440, 59920, 99120 bits respective-
ly. With FDD duplexing mode and 16 QAM the results
shoes same increasing parentage in bandwidth as RB in-
creased with using QPSK modulation as shown in Fig. 6, to-
tal information per frame will increased with 16 QAM

modulations.
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Fig. 6: LTE Uplink RMC Wave Form with 16 QAM Modulations and
FDD Duplex Mode, A- RB 6, B- RB 15, C- RB 25.

c)

Duplex mode Frequency Division Duplex (TDD), QPSK

modulation type, allocated resource blocks 6, 15, 25, total

information per frame 2400, 6177, 8464 bits respectively.
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Fig. 7: LTE Uplink RMC Wave Form with QPSK Modulation and TDD
Duplex Mode, A- RB 6, B-RB 15, C- RB 25.

With TDD duplexing mode of Fig. 7 if there is comparison with
Fig. 5, the results shoes same percentage in bandwidth increasing
as ARB increased but number of total information per frame will
decreased to 2400,6177, 8464 respectively with TDD wile with
FDD 6000,15440, 22160 as number of AEB increased.
d) Duplex mode Frequency Division Duplex (TDD), 16 QAM
modulation type, allocated resource blocks 3, 15, 25, total
information per frame 9376, 23968, 39648 bits respectively.
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Fig. 8: LTE Uplink RMC Wave Form with 16 QAM Modulation and TDD
Duplex Mode, A- RB 6, B- RB 15, C- RB 25.

With TDD duplexing mode of Fig. 8 as compared with Fig. 7, 16
QAM increased number of total information per frame over
QPSK, while comparison with Fig. 6, FDD mod increases number
of total information per frame over TDD as number ARB in-
creased in addition to bandwidth that increased with QPSK, 16
QAM, FDD and TDD as ARB increased.

e) Testing Under AWGN and Rayleigh Channels: QPSK and
16 QAM tested under AWGN channel from Fig. 9 the re-
sults show butter BER performance with QPSK under
AWGN channel with gain 4 dB of Eb/No in 10-8 BER
while under Rayleigh channel the gain in Eb/No is 3 dB at
10-3 BER with QPSK modulation



International Journal of Engineering & Technology

4971

10°

QPSK in AWGN

16 QAM in AWGN
QPSK in Rayleigh
16 QAM in Rayleigh

o
oL 104
m10

10

108
0 5 10 15 20 25 30

E,/N, (dB)
Fig. 9: QPSK And 16 QAM under AWGN and Rayleigh Fading Channel.

f)  Similarity test

LTE uplink with QPSK and 16 QAM waveforms examined using
autocorrelation function in order to test the similarity of the wave
forms, Fig.s 10 and 11 show the autocorrelation function of LTE
uplink with QPSK and 16 QAM respectively with 6, 15, 25 allo-
cated resources blocks, the results shows as number of allocated
resources blocks increase the similarity decreased and the signal
reaches the inequality.
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Fig. 10: Autocorrelation Test of LTE Uplink Waveform with QPSK Mod-
ulation Using Various Allocated Resources Blocks AEB.

nals as illustrated in Fig. 12, from the results the cross-correlation
test shows butter performance as number of allocated resources

block increased.
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Fig. 11: Autocorrelation Test of LTE Uplink Waveform with 16 QAM
Modulations Using Various ARB.

g) Crosstalk test
LTE uplink with QPSK and 16 QAM tested with cross correlation
function in order to test the crosstalk or interference between sig-

Sample Cross Correlation Function

20 15 0§ [ 5 015

Fig. 12: Cross Correlation Test of LTE Uplink Waveform between 16
QAM and QPSK Modulation Using Various ARB.

5. Conclusion

In this paper, LTE system uplink propose for the coming age of
radio innovations and intended to build the limit, throughput, and
speed of transmit information in the versatile systems, where Du-
plexing mode, Resources Blocks, Modulation types of the LTE
uplink is the parameters that effect on the practical results, LTE
has flexible duplex methods. Both (FDD) and (TDD)are legitimate
range designations and enable LTE to oblige different direct data
transfer capacities in the accessible range. In LTE, the time and
recurrence assets of the accessible transmission capacity are iso-
lated into littler squares to help multiuser and enhance by and
large framework productivity, as number of resources block in-
creased the band width increased so the total information per
frame increased, QPSK and 16 QAM modulation approaches used
in the LTE uplink and tested under AWGN, Rayleigh channels
from the results QPSK shows butter performance in term of BER
with gain 4 dB and 3 dB in the tested channel respectively, simi-
larity and crosstalk interference examined using auto-correlation
and cross-correlation respectively, as number of ARB increased
the performance of LTE uplink wave form is improved. Finally,
the results of the parameters that examined in this paper which are
Duplexing mode, Resources Blocks, Modulation types in the LTE
uplink prove that the proposed system is the next generation of
radio technologies.
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