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ABSTRACT: Long Term Evolution (LTE) has been introduced by 3rd Generation Partnership
Project and dominates the 4th generation of mobile telecommunication network. In this paper
our work is unique in providing a detailed performance study based on NI PXIe – 5644 KIT.
Our performance study includes FDD and TDD operation modes for uplink and downlink
transmission in physical channel, data modulation, EVM, SEM etc. This paper discusses
practical constraints of Error Vector Magnitude (EVM) measurements for high-coverage
Radio Frequency Integrated Circuit (RFIC) device testing. Noise, distortion, spurious signals,
and phase noise all degrade EVM, and therefore EVM provides a comprehensive measure of
an RFIC’s quality of use in digital communications.
KEYWORD: - LTE, EVM, SEM.
1. INTRODUCTION
3GPP Release 8 known as Long Term Evolution (LTE) is the evolution of the third generation
mobile communications standard, UMTS to the fourth generation technology with increased
capabilities of providing broadband data services [1]. LTE also allows Spectrum flexibility (1.25,
2.5, 5, 10, 15 and 20 MHz) for flexible radio planning. 3GPP’s High-level requirements for LTE
include reduced cost per bit, better service provisioning, flexible use of new and existing
frequency bands, simplified network architecture with open interfaces, and an allowance for
reasonable power consumption by terminals. LTE is aimed at providing the true global mobile
broadband experience for users but also places high priority on improving spectral efficiency and
reducing cost [2]. Our work is unique in providing a detailed performance study based on NI
PXIe–5644 KIT. Our performance study includes TDD and FDD operation modes for uplink and
downlink transmission in physical channel, data modulation, EVM, SEM etc.
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The LTE specification provides downlink peak rates of 300 Mbit/s, uplink peak rates of
75 Mbit/s and QoS provisions permitting a transfer latency of less than 5 ms in the radio access
network. LTE has the ability to manage fast-moving mobiles and supports multi-cast and
broadcast streams. LTE supports scalable carrier bandwidths, from 1.4 MHz to 20 MHz and
supports both frequency division duplexing (FDD) and time-division duplexing (TDD).
High throughput: High data rates can be achieved in both downlink as well as uplink. This
causes high throughput.
Low latency: Time required to connect to the network is in range of a few hundred milliseconds
and power saving states can now be entered and exited very quickly. FDD and TDD in the same
platform: Frequency Division Duplex (FDD) and Time Division Duplex (FDD), both schemes
can be used on same platform. Seamless Connection: LTE will also support seamless connection
to existing networks such as GSM, CDMA and WCDMA.

Figure : 1 NI PXIe

Figure: 2 National Instrument Kit
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2. RELATED WORK
2.1. Result Analysis
Error Vector Magnitude
EVM (Error Vector Magnitude) “The Error Vector Magnitude is a measure of the difference
between the reference waveform and the measured waveform. This difference is called the error
vector. Both waveforms pass through a matched Root Raised Cosine filter with bandwidth Both
waveforms are then further modified by selecting the frequency, absolute phase, absolute
amplitude and chip clock timing so as to minimize the error vector. The EVM result is defined as
the square root of the ratio of the mean error vector power to the mean reference power expressed
as a %.
In figure4 EVM (also called relative constellation error) is a measure used to quantify the
performance of a digital communication channel. An digital communication channel would have
all constellation points precisely at the ideal locations. Imperfections cause the actual
constellation points to deviate from ideal, and EVM is a measure of how far the points are from
those ideal locations. The constellation diagram of the measured signal is normalized, in other
words the mean distance between the origin and the sampling points is set to one.

Figure: 3 Error Vector Magnitude

Figure: 4 EVM Constellation
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The Error Vector Magnitude is defined in the base station conformance testing technical
specifications of the Third Generation Partnership Program (3GPP). It is defined as a figure-ofmerit for the transmit modulation, however, the goal of this project is to use the EVM as a figureof-merit of the 3G base station’s receivers.
A good measurement of the quality of a received digital signal is Error Vector Magnitude, or
EVM (Figure 4). This is the ratio of the received signal’s amplitude and phase compared to its
Ideal amplitude and phase.
The IEEE 802.11 standard defines the EVM test as an average measurement over 20 frames
using preamble-only equalization and pilot phase tracking, with a minimum of 16 data symbols
per frame. The various EVM thresholds for a WLAN system using the various modulation
coding schemes is shown in Figure 4.
EVM requirements for the low-density constellations are very relaxed, and for the highest
density 256-QAM an EVM of -32 dB is required. This implies that test equipment EVM floor
must be much less than -32 dB to provide measurement margin for 256-QAM signals. EVM
measurement is defined over one sub frame (1ms) in the time domain and 12 subcarriers (180
kHz) in the frequency domain
Spectral Emmision mask
Spectral Emmision Mask (SEM) Spectrum emissions mask is also known as “Operating Band
Unwanted emissions”. These unwanted emissions are resulting from the modulation process and
non-linearity in the transmitter but excluding spurious emissions.
Spectral measurements for some of the latest communication standards like IEEE 802.11, LTE
and LTE Advanced, such as spectral emission mask (SEM) and adjacent channel leakage ratio
(ACLR), require wide bandwidth acquisitions. Traditionally, such spectral measurements can be
performed using tune able narrowband analyzers and work well when the signal is continuous
since the signal is present throughout the measurement duration.

Figure:5 Spectral Emmision Mask

Complementry commulative distribution function
Varying signal content results in different PAPR (peak-to-average power ratio) as shown by
CCDF curve. PUCCH only results in higher PAPR, so more stress on amplifier
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Figure : 6 Complementry Commulative Distribution Function Result

Shown in figure 6 in which red line shows only physical uplink control channel(pucch)
configuration and white line shows only physical uplink shared channel (pusch) and when
decrease the power then increase the result

Figure : 7 Complementry Commulative Distribution Function Result

3. FUTURE WORK
In future we will consider some more modulations techniques in order to evaluate the
effectiveness of the proposed technique further. Also limited numbers of quality parameters are
considered therefore in near future some more quality parameters will be considered for better
evaluation.
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