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indicators used for measuring the cellular network

INTRODUCTION performance.
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SC-FDMA in downlink and uplink respectively. LTE network
uses multiple input multiple output (MIMO) in air interface,
which increases data throughput [6]. Handover is a key
procedure for ensuring that users can move freely within a  QoSIn General Term

network being connected to high quality services. Inthis article

the improved quality of service is obtained by optimizing In LTE network quality of service depends on servability
engineering parameter on the basis of drive test resultssuch as  performance which relies on service accessibility performance,
service drop point and handover failure point in current service service retainability performance, and service integrity. For
area. Quality of services for LTE network also optimized to  good quality of service continuous coverage must be ensured.
give recommendation on the basis of Reference Signal The actual coverage must be consistent with the planned one to
Received Power (RSRP) diagram. KPIs are a set of selected
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Figurel Architecture of LTE network
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prevent service drops caused by isolated island during
handovers.

Defined KPIsUsed For QoS

Accessibility: The ability of user to obtain a requested from the
network or to able to get contact with the network. Initial
evolved radio access bearer (E-RAB) establishment success
rate
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Retainability: The ability of user to retain its requested service
once connected for the desired duration.
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*Mobility: The ability of to provide the requested service to the
user with mobility.
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The KPI formula includes Intra Frequency handover (IRAT)
where the target and source cell are on the same frequency,
Inter Frequency where they are on different frequencies and
IRAT handover where the target cell is in another wide code
division multiple access (WCDMA) frequency. In this paper it
can be customized based on individual HO types.

Mobility and Mobility Parameter

In radio resource control (RRC) connected mode different type
of handovers (HOs) is done such as Intra handover, Inter
handover and Inter radio access technology (IRAT) handover.
In EUTRAN network the triggering mechanism for sending
report is event driven. In LTE network five LTE and two IRAT
events is present .In this paper the triggering quantity is
specified to be RSRP while reported quantity is specified to be
RSRP. In idle mode cell selection and cell reselection is done.
The different parameter for mobility handover should be
correct for better handover success rate and IRAT should be
minimum for good quality of service. Neighbour cell
optimization must be performed to ensure that user equipment
(UE) in idle or connected mode can promptly perform
reselection to or be handed over to optimal serving cell. In
addition, problem with delay, ping pong and non-logical
handovers can be resolved by optimizing coverage, interference
and handover parameter [3].

Network Optimizatin Method and Process

RF optimization involves adjustment of azimuths, antennatilts,
antenna height, eNodeB transmit power, and performance
parameters. Optimization methods in different standards are
similar, But each standard has its own measurement definition.

In LTE network optimization first Measurement is performed.
Second measurements are used for KPI calculation.

Tilt Adjustment

o Szimuth Adjustment

Reselection and
| Handever parzmeter

Powisr Adjustmett | :
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Feature Config- raticn
Anten-z Heizt

Figure2 The diagram shows optimization process used for the test

The KPI are compared with the KPI obtain from a LTE
network. We recommended different parameter on the basis of
drive test result and after analysis of collected data on actix
tool. After recommendation implementation we again check the
performance of EUTRAN network.

Figure3 optimization process

For better handover success rate

For better handover success rate analysed the drive route RSRP
diagram and recommended for tilt and azimuth to reduce
interference and cross coverage.

Checking handover validity: obtain source and target cell
using drive test software and then check whether handovers
performed between two cells that are geographically for using
map information.

Checking interference: check interference in both source and
target cells because handover failures may be caused by uplink
and downlink interference. To reduce interference, reduce the
number of servers covering the same area in order to avoid

overlapping.

Checking coverage: Cell range is determined for coverage
limited and interference limited scenario. These depend on
fading margin, cell edge target throughput, and average
network load. Check source and target cells for cross coverage,
imbalance between uplink and downlink, and carrier level
receive quality and level. Check RSRP at the edge of source
and target cell must be acceptable.
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Drive Route Test Equipment

Drive test equipment set up software is shown in figure 4. All
necessary QoS measurements are collected using specialized
software operating on commercia grade drive test equipment.
A drive test equipment device contain laptop computer with
drive test optimization software, LTE cell phone, and generic
global position system (GPS).

Figure 4 QoS test equipment setup

All necessary data for QoS optimization is collected by drive
route equipment and processed on actix analysing tool. This
equipment is provided by Quadgen wireless solution.

Drive Test Route Test Path

A location of site GNL 06231 is shown in figure5 .Drive test
route of site GNL06231 is shown in figure 6.0n the basis drive
test and performance of measurement data adjust antenna
azimuth and tilts to change the distribution of an signal in
interfered area by increasing the level of dominant sector and
decreasing level of other sector.

ol o lefmlin] ] 6 RRECRES

Figure5 Site GNL 06231 location

Figure6 Driveroute of site GNL 06231

Parameter I nformation And Drive Configuration

All  parameter information like physical cell identity,
bandwidth, sector identity, cell identity, azimuths, and tilts for
single carrier and double carrier is shown in table 1 and drive
configurations detail shown in table 2 such as uplink and
downlink locked to evolved absolute radio frequency channel
650, circuit switched fallback mobility in floating mode and
voice over LTE (VOLTE) in floating mode.

Recommanded Tilts And Comparative Chart

Current and recommended tilts for the cell site GNL 06231 for
B5MHz single carrier and 5MHz double carrier for al sectors are
shown in table 3.

7

Figure 8 LTE 1C Scanner RSRP Route diagram

PRESENTASION OF RESULT

Results shows for 5 MHz single carrier (1C) and 5SMHz double

carrier (2C) of three sector of the site are shown in figure 9,
figurelO, figurell, and figurel2.Current tilt is shown in
accessihility graph in figure 9 after recommendation
accessibility increase of beta-2C and gamma-2C sector and
accessihility graph lie above the range 99. Initially
Retainability of beta-2C and gamma-2C lied in range of 96
after first recommendation it lied in the range of 98 after final
recommendation it lied in the range of 99.5. Initially and after
first recommendation IRAT of beta-2C lied in the range of 5.5
and IRAT of gamma-2C sector lied in the range of 11 after
final recommendation IRAT of all sector nearby 1%. IRAT
shows the handover between different technology and it should
be minima for best QoS. Downlink throughput is nearby 10
mbps. Cell subscription capacity is also recommended for beta
and gamma sector for single carrier and beta and gaama sector
for double carrier.
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SUMMARY OF RESULT

The collection of data and drive route test began from 15 April
2015 at 8 PM and ended at 1 AM. The drive test was performed
in north Georgia for the site GNL 06231. Current and
recommended tilts shown in table 3 and summary of result
shown in table 4, overall packet switched (PS) accessibility in
the range of 99.67%, and overall PS retainability lied in the
range of 99.77%. IRAT is near by 1.02%. Handover success
rate is 99.27%. Downlink throughput of al sector lied in the
range of 12 mbps. Inter frequency handover in the range of
99.1

o L D A o e
T - L | aria

Table 1content of parameter detail

! ) Antennaradiation Azimuth Tilt
SiteID Sector 1D PClI Band Band width EARFCN center o) c °C
GNL06231 GNL06231_2A_1 15 2100 5MHz 2175 150 344 8.0 4.0
GNL06231 GNL06231 2B 1 16 2100 5MHz 2175 150 111 7.0 35
GNL06231 GNL06231 2C 1 17 2100 5MHz 2175 150 235 6.0 3.0
Table2 drive configuration detail CONCLUSION

Quad Band Scanner, Scanning LTE ,UMTS

LTE Scar 'n_er and GSM This paper presents how to optimize industrial LTE network
AH?DSWIU“I'("‘ 'Eoctzg :0 35%“ ggg performance by using the key performance indicators (KPIs).
_Uplinl ocl 0 . .
CSFB MO Floating Mode An';enna tilt and hqnd_ove_r parameter are main parameters fpr
CSFB MT Floating Mode radio frequency optimization and accurate value of antenna tilt
VOLTE MO Floating Mode and handover parameter must be necessary.
VOLTEMT Floating Mode
Table 3 measurement of current and recommended tilts
Site Sector ITEM Current Recommended Comment
GNL06231 GNL06231 7A_1 EDT 8 9.4 Suggestion for touchdown point of 4.9 Miles
GNL06231 GNL06231 2A_1 EDT 5 6.2 Suggestion for touchdown point of 4.8 Miles
GNL06231 GNL06231 7B_1 EDT 7 85 Suggestion for touchdown point of 5.3 Miles
GNL06231 GNL06231 2B 1 EDT 4 55 Suggestion for touchdown point of 4.7 Miles
GNL06231 GNL06231 7C 1 EDT 6 105 Suggestion for touchdown point of 4.9 Miles
GNL06231 GNL06231 2C 1 EDT 4 72 Suggestion for touchdown point of 4.9 Miles
Table 4 result summary i
Network KPI Value
PS Accessibility 99.67%
PS Retainability 99.77%
IRAT % 1.02%
HO Successrate 99.27%
DL throughput 10 mbps
IF HO 99.12%

GNLO6231 - Accessibility

[T T T

| arasans

Figure 9 Accessibility graph

Figure 11 IRAT graph

GNLO6231 — DL Throughput

Figure 12 Downlink throughput graph
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This paper maintain the RSRP after analyzing the collected
data and remove service drop point service drop point and
handover failure point after analysing RSRP drive route test.
KPI is an evolution criterion that measures the quality of
service (QoS). KPIs are the basic unit of measurement for
monitoring the QoS. Accessibility shows the performance
monitoring and retainability check the radio link failure
monitoring. The proposed work improves al KPIs of beta-2C
and gamma -2C sector by adjusting antenna tilts. The LTE
network optimization framework presented here relies on
realistic model for quality of service estimation. Future work
will alow comparison of performance of quality of service by
optimize the KPIs for LTE network by adjust antenna tilt and
engineers parameter.
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