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NOYA INT.” SERVICES

Rlanning Services

Hands on Experience




NOYA INT.” PLANNING SERVICES 1

O Transmission & Radio Survey

O Survey site visit

Survey draWing with pro de toolg ,/COTO; SITE_LAYOUT

SCAE NS




NOYA INT.” PLANNING SERVICES 2

Propagation Model

O Transmission & Radio Survey

O Survey site visit



NOYA INT.” TOOLS AND CAPABILITIES 1

Relational and Tailor-made
PYTHON Algorithm

Generation
Innovative Fine Tune Options

with Al
O Cross Filtering

O Parallel Plot
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NOYA INT.” TOOLS AND CAPABILITIES 2

A ive tests maintain their value in

elecom network performance
evaluation, additionally the race to 5G
Is increasing the importance to
understand competition and ensure
high quality of service experience.

Iconic Features
OSd NR signal modeling at test routes
Ability to monitor NR MIB Messages
OScript based SVT test scenario and

..............

target monitoring.

OReaI on Time postprocessing to
identify problems on site




NOYA INT.” TOOLS AND CAPABILITIES 3

HANDS ON EXPERIENCE

* ACTIX

- NEMO HANDY/OUTDOOR

* TEMS Investigation/Discovery

* Genex PROBE

* ATOLL

*  MENTUM LINK PLANNER

e TEMS LINK PLANNER

* POSITIONING TOOLS

- F/O PLANNING TOOLS

* SURVEY AND DRAWING
TOOLS




NOYA INT.” TOOLS AND CAPABILITIES 4

OUR MILESTONES FOR 5G

The Evolution of 5G

Introduction of Launch of

1G e 2G 3G 4G 5G

Unlimited
Data Capacity

Analog Mobile and Wireless Cloud, IP and Truly

Telecommunications Internet Connection
E r= —]

1991 1998

Mobile Broadband

>

2008

2019

Our company participated 5G Trial Operation with
TURKTELEKOM, as a solution partner of HUAWEI and
concluded 33 sites’ the 5G NR Tests and reporting

Our company participated 5G Trial Operation with
VODAFONE, as a solution partner of HUAWEI and
concluded 20 sites’ the 5G NR Tests and reporting

Our company participated 5G Trial Operation with
TURKCELL, as a solution partner of Ericsson and

concluded the trial with a world data speed record.

* With precise parameter analysis and predictions at optimum

network conditions are established. The trial project is
prepared at 6 months of time interval. After the whole
engineering process is completed results are shared at

commercial telecommunication platforms.

Released: 1979
Standards: NMT, AMPS & TACS

Capabilities:
* Analog voice

Released: 1991

Standards: GSM & CDMA
Capabilities:

* Digital voice

* Encrypted communication
* Limited roaming

3G

Released: 2002
Standards: UMTS & EV-DO

Capabilities:

* Mobile broadband

* Locating services

* Multimedia streaming

Released: 2009
Standards: LTE
Capabilities:

* High Speed mobile Internet

* IP-based packet switching
* HD multimedia streaming

Released: 2019
Standards: 5G

Capabilities:
+ Private networks

(local use frequency)

* ()loT Ready

* SMS & MMS » Seamless global roaming + Seamless global roaming * Massive Machine Type
A Fryenee o communication
Extensions: Extensions: Extensions: « Ultra-low-latency
* GPRS (2.56G) * HSPA+ (3.5G) » Feature extension through * Ultra-high reliabiity
* CDMA2000 (2.5G) new category/releases Py
« EDGE (2.756) Millimeter wave support
Extensions:
+ Feature extension through
new categoriesireleases
~ 1 w1 d1 ) a1
0.0024 Mbit/s 0.064 Mbit/s 42 Mbit/s 1,000 Mbit/s 10,000 Mbit/s
P —— — -
Industry Impact: - Industry Impact: 0 Industry Impact: + Industry Impact: ++ Industry Impact: +++

* No impact on industrial
applications

* Remote control / Telecontrol
* Text messages from and
to remote machines

+ Video monitoring

* Remote Access to machines
(e.q. for teleservice)

+ Remote Condition Monitoring

* Mobile service Technicians
» Service via smart phones
* Wireless Backhaul

+ Autonomous Logistics
+ Autonomous Machines
* Assisted Work

* Wireless Backhaul

* Edge Computing

* Mobile Equipment




NOYA INT.” TOOLS AND CAPABILITIES 5

OUR REAL ON TIME MONITORING FOR 5G THROUGHPUT VALUES
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NOYA INT.” HSE REGULATIONS AND POLICY

Our company has definite and strict rules,
obligations about HSE policy.

All our equipment and team members are
trained and certified by government
approved certified outsource company.

With surveillance software and remote cams,
we can monitor all our process 7 /24




NOYA INT.” 3P MODEL AND INNOVATION
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WORKLOAD

TECHNOLOGY vs. WORKLOAD

odernization

New Site rollout

* Carmer « RAN sharing
Mlodernization aggregation « MR Data
gggr]:fgr]at'on : rNoTI\(I)Vu?te Bl Data
|
_ _ « |OT Data
New site RAN sharing - Latency

flodernization rollout
Rework
New site
rollout

TECHNOLOGY




NOYA INT.’ 3P MODEL APPROACH

e Tune and Bench
| Results

Anomaly Detection and Root Ca
analysis regarding to defined KPI
formulas

Using PYTHON for Analytics with
Flexible time period options

Traffic Steering and Load Balance
Analysis for Efficient Resource
Utilization

Tool creation with simple
user interfaces

N
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Figure 2
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a untitedO.py - data_acquire_wruleg

UL Dy moauiauon
labels = intf_zone_df ['CELL'],

d1_gpsk_mean = []
d1_16qan_nean
d1_64gam_mean
d1_256qam_mean =

for L in labels:
d1_qpsk_mean. append (intf_
d1_16gan_nean.append{int7 |
d1_6dgan_mean. append (intf
d1_256qam_mean. append (int

x = np.arange(len(labels))
width = 0.2

fig, ax = plt.subplots{figsize
ax.bar{x — width=3/2, dl_gpsk_
ax.bar(x - width/2, d1_16gan_r|
ax.bar(x + width/2, d1_6dgan_s
ax.bar(x + width+3/2, dl_256q3

(i Figure 1

[User
o

772

untitledO.py - data_acquire_wrules_290121.py

plt. tight_layout()
plt.show()

import matplotlib.pyplot as plt
from mpl_toolkits.mplot3d import Axes3D

import seaborn as sns

from matplotlib.colors import ListedColormap

fig = plt.figure(figsize=(11,9))

ax = Axes3D(fig)
xs = intf_zone_df['PRB 7l

dates_formatted = [pd.to_datetime(d) for d in intf_zone_df ['DATI

ys = [(d-min(dates_formatted)).days for d in dates_formatted]

cmap = ListedColormap(sns.color_palette(

2s = intf_zone_df['CQI x']

sc = ax.scatter3D(xs, ys, zs, zdir='z', c=zs, depthshade=True,

cmap=plt.cm.viridis)

plt.legend(#sc.legend_elements(), bbox_to_anchor=(1.05, 1), loc=2)

ax.set_xlabel(' )
ax.set_ylabel( )
ax.set_zlabel("CQI Index")
plt.tight_layout()
plt.show()

from mpl_toolkits.mplot3d import Axes3D
import matplotlib.pyplot as plt
import seaborn as sns

xs = intf_zone_df['PRB Util']

< LSP Python: ready

D i _acquire.

data_acquire_wrules.py ~False),

Valp id at @x12821ba0e>

Axes3D object .

Column names: . | B, eyercises/Anomaly_Detection/data_acquire_wrules.py:

ludes Axes that are not compatible with tight_layout,
Column names: .

Column names: .

Column names: .
Column names: .
IPython console History
TF-8  LF  RW

Column names: .

Mem 58%

CPU11%

CQl Index

[2020-12-01 60.

» 256).as_hex())

)
/Users/macbookpro/Documents/python_exercises/Anomaly_Detection/data_acquire_wrules. py:
784: UserWarning: This figure includes Axes that are not compatible with tight_layout,
so results might be incorrect.

plt. tight_layout()

IPython console History

& Kite: ready @ conda: base (Python 3.8.5) Line 772, Col 1 UTF-8 LF RW Mem 57% CPU 8%




NOYA INT.” 3P MODEL CASE STUDY 1

i Throughput
\ Optimization

une and Ben ark of

Results

Throughput Impact Actions
Massive Check from OSS
MIMO Feature Activation Check

CRS Port Count MIMO config
compatibility check

MIMO Set Check
RANK Indicator Analysis
CRS Port Check

PRB Utilization
JITTER and TX path controls

thz&D

Signal from antenna 1

R

[
Y n. -Data B D
Signal from antenna 2

=

Handover & Gap E
Optimization !

procedure |Data
transfer stop and

Buffering|No
throughpjuts

9 Packet buffering
. from serving cell
13. DL Path

14. User Planc,
Update Resp




NOYA INT.” 3P MODEL CASE STUDY 2

2021-01-11

k -I: 2021-01-12
ar O 2021-01-13
2021-01-14
2021-01-15
2021-01-16
2021-01-17
2021-01-18
2021-01-19
2021-01-20
2021-01-21
2021-01-22
2021-01-23
2021-01-24
2021-01-25
2021-01-26
2021-1-27
2021-01-28
2021-01-29

une and Ben
Results

BCCH SC PCI Collision Analysis
Overshooter Cell Analysis
Overshooting Effects on Modulation
Cell Radius & Serving Cell Area

Relational Analysis between Mobility
Integrity and Accesibility

CQI / SQIl index vs Modulation Rate
comparison

PLMN and TAC config controls
Fast and accurate reporting
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NOYA INT.” QUALITY CERTIFICATION

-.‘;g.- Vertacert

international

SERTIFIKA / CERTIFICATE

Bu sertifika asafidaki kurulusa
This certificate has been awarded to the company

OYA ILETISIM TEKNOLOJI VE INSAAT LIMITED $Ti.
ORUC REIS MAH TEKSTILKENT TiC. MERK. B-9 BL. KAT.2 482
ESENLER/ ISTANBUL/TURKEY

Kapsami igin **GSM OPERATORLERININ MOBIL SEBEKELERINDE; SINYAL KALITE

.
TESTLERININ YAPILMASI. RAPORLANMAS! VE [YILESTIRME ONERILERININ VERILMES!
For scope **IN THE MOBILE NETWORKS OF GSM OPERATORS: CONDUCTING SIGNAL QUALITY TESTS

»
REPORTING AND GIVING IMPROVEMENT SUGGESTIONS

ISO 45001:2018 )
iS SAGLIGI VE GUVENLIGI YONETIM SiSTEMI
Occupational Health and Safety Management System

Standurdroury raettarss uygum Nr vaeerion sivtems ke ehodiims coeplomesk rore voritmsiyic
Avearded 1o certify that it hay establishod and implemented u maagenwnt vysiem thist complies with the requirements
Scandard,

Sertifika Numnras: | Certificute Number VERTA-0-22002601
tk Yaym Tarihi / Certificate issue Date : 28.092022

Sertifika Gegerlilik Tarihi / Cerrificare Validity Date = 28.09.2023
Sertifika Perivodu / Certificate Period t LY ] Yeur

= \ertacert

international

SERTIFiKA / CERTIFICATE

Bu sertifika asagvdaki kurulusa
This certificate has been awarded to the company

NOYA ILETISIM TEKNOLOJI VE INSAAT LIMITED $TIL.
ORUC REIS MAH TEKSTILKENT TiC. MERK. B-9 BL KAT.2 482

ESENLER/ ISTANBUL/TURKEY

Kapsami icin **GSM OPERATORLERININ MOBIL SEBEKELERINDE: SINYAL KALITE

TESTLERININ YAPILMASI, RAPORLANMASI VE IYILESTIRME ONERILERININ VERIL ‘-l!,\.”

For scope “*IV 11K MOBILE NETWORKS OF GSM OPERATORS; CONDUCTING SIGNAL QUALITY TESTS

”
REPORTING AND GIVING IMPROVIMENT SUGGESTIONS

ISO 9001:2015 . _
KALITE YONETIM SISTEMi
Quality Management System

Srarmdes dmess yarsbersres sy bir yimetion vistesrs Ameduguonu ve vguladigon onaylamah wzere verilmistir,
Cwarded 1o certify thvat it has extablished umd implemented & masagement system thut complies with the regwiremments of the
Staredsrd.

Sertifika Numaras) | Certificate Number VERTA-Q-22092601
i1k Yaym Tarihi / Certificate Issue Date : 28,09,

Sertifika Gegerlilik Tarihi / Certificate Vafidity Date = 28.09.2023
Sertifika Periyodu | Certificate Period : Y/ ] Year

o baval ditimallerde dabil scramialeh bkl ctimcvecebtis. B

acert.com

"‘;e:l Vertacert

international

SERTIFIiKA / CERTIFICATE

Bu sertifika asafdaki kuruluya
rtificate has been awarded to the company

YA ILE KNOLOJi VE INSAAT LIMITED
ORUC REIS MAH TEKSTILKENT TIC. MERK. B-9 BL KAT.2 482
ESENLER/ ISTANBUL/TURKEY

Kapsamu icin **GSM OPERATORLERININ MOBIL SEBEKELERINDE; SINYAL KALITE
TESTLERININ YAPILMASI, RAPORLANMASI VE IYILESTIRME ONERILERININ VERILMES!™
For scope “*IV THE MOBILE NETWORKS OF GSM OPERATORS: CONDUCTING SIGNAL QUALITY TESTS.

»
REPORTING AND GIVING IMPROVIMENT SUGGESTIONS

ISO 27001:2013
BiLGi GUVENLIGI YONETIM SIiSTEMI
Information Security Management System

Stumdardunim yarriarin wrgun hir yanetim sisieoi kurdwgunu ve aygrdadsin snaylamk iizere veriimisti.

Avwarded i certify that b s establishesd and implemiented o mamegement sysiem thas complies with the requirements of the
Mamdard.

Sertifika Numacas) / Certificate Number VERTA-1-22092601
ilk Yaym Tarihi / Certificate Issue Date

Sertifika Gegerlilik Tarihi / Certificate Validity Date 28092023
Sertifika Periyodu / Certificate Period s YA/ T Year
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REFERENCE DETAILS

15 f Sites SSV and Initial Tuning for Turkcell

35* Sites SSV and Initial Tuning for TURKTELEKOM

72 5G Sites SSV and Cluster test and Initial Tuning
for VODAFONE

4200 2G/3G/4G sites are planned for swap of
TURKTELEKOM. Initial tuning KPI monitoring and
cluster based RF optimization performed with 12
Senior engineers

RAN\Optimization for G/U/L Network at
Aze‘)aijan.

Completed in Iran 145 BTS installation and on-air
serlxes

RAN optimizing services to Kcell in

Prcxjiding transmission planning and
Kazakhstan with Ericsson

Radio Network Design & Optimization and
Transmission Network Design & Optimization for
Geocell in Georgia

Radio Network Design & Optimization for Astelit
telecom in Ukraine

Radio Network Design & Optimization for
Tur&elekom Swap project in TURKEY

Radio Network Design & Optimization and Transmission
l Network Design & Optimization Project for Kcell&MTC in
Kazakhstan

{ ( For Turkcell swap project 1500 site's SSV and cluster testing
completed for 15 cities in Turkey

/ Initial Tuning, Optimization and SSV testing completed for
Turkeell in Turkey

/ TR Nominal Planning and Comissioning completed for
Watania in Palestine

/ In North Irag for Sana Mobile a turnkey transmission
projécts was implemented with 45 pairs of Radio Link
equipment

/ ( 2892G/3G SSV testing completed for Turkcell in Turkey

/‘ Turkcell Transmission Planning and opitimization
completed in 35 cities. LOS survey completed for this
project.

( 486 RAN Sharing site SSV completed For C-POS project of
VODAFONE&TT in West-Blacksea Region Turkey

I 230&26/36/46 Swap SSV testing completed for Avea in
Turkey

3478.3G/4G Customer Complain Tests are performed for
VODAFONE BFOSS project




