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In this article was described system for monitoring the status and analysis of wireless network. Subsystems of solution
were described with possible data feeds from different data sources including Huawei U2000, DGV, NetProbes, Trace
server, SAU. Supported features for each generation of wireless network have been studied. Each of functions can provide
statistics for cell or hase station from network point, neighhor cell, grid, location, vendor equipment or even user terminal
point of view in real time. More details were provided on features such as Network Health Evaluation, Coverage Analysis.
Network Health Evaluation provides evaluation functions at the macro level, including network-level evaluation and area-
level evaluation. The network-level evaluation function evaluates a network from multiple dimensions such as coverage,
performance, traffic and scores the heath of the network in comhination with geographic observation results, which helps
users quickly understand the network status and trend. The area-level evaluation function scores the health of each evalu-
ated area on a network. It helps users quickly identify problem areas. The area-level evaluation function allows users to
set some areas as valuahle areas, where quality counter greatly affects the health score of the areas and entire network.
Coverage Analysis analyzes and displays the coverage analysis results on maps bhased on the MRs reported hy common
subscribers’ mohile phones, thereby helping operators to evaluate network coverage comprehensively and at low costs
and identify problems such as weak coverage and overshoot coverage. Conclusions were made ahout the possibility of
GENEX Discovery data integration with other data analysis tools or machine learning: Applications can be used to trouble-
shoot and analyze wireless network; Due to architecture similarities system can be co-deployed with Huawei SmartCare
to extend hoth systems capabhilities; Data from GENEX Discovery can be exported to other data analysis or ML tools by DSI
service; 56 wireless network analysis is supported, which allow to analyze IoT data from Smart City;
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Introduction

Humanity during its evolution has developed different ways to store and transport information. Right
now, messages, videos, pictures are transferred though different environments like copper wire, optical
fiber, wireless. Wireless is used by mobile subscribers, who’s moving during data transmission all the time.
Radio access network is very unstable due to its nature.

How to manage such environment?

How to define what is root cause for signal attenuation?

Which message BSC, RNC, eNodeB or any other wireless access network to subscriber’s device?

Why base station has sent a message to use specific type of voice codec during channel establishment?

How to optimize cell coverage, cell transmission wavelength or which modulation is more preferable for
following site?

The main part

GENEX Discovery is a wireless network geographic observation and analysis platform. Based on network
big data, accurate geographic location algorithms, and Huawei’s global experience, system automatically
identifies and analyzes wireless network performance issues, and improves network planning and optimiza-
tion efficiency [1].

The Discovery obtains NE lists, NE configuration data, and performance data from Huawei OSS U2000.
When the Trace Server is deployed, the solution can obtain CHR and MR data generated by Huawei RNCs
(BSCs), NodeBs, eNodeBs, and mobility management entities (MMESs) from the Trace Server. When no Trace
Server is deployed, the Discovery obtains CHR and MR data from the service aware unit (SAU) boards in
Huawei RNCs (BSCs). In addition, the system obtains the data (configuration data, traffic data, CHR data,
and MR data) generated by competitors’ NEs from the data gateway (DGW). This function is used to confi-
gure and collect the basic information (for example, accounts and IP addresses) of external systems, such as
the OSS, Trace Server, RNC SAU boards, and DGW. The basic information is used for command and data in-
teraction between the Discovery and external systems. The Discovery supports setting of the collector. The
IP addresses, port numbers, and protocol types of the collection objects can be configured for data collection.
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Source data subscription function is used to deliver data subscription commands (which directly control
NEs to generate related data, such as controlling the NE sets that report CHR and MR data and controlling
the specific types of data blocks reported by NEs) to Huawei NEs. This function is also used to deliver data
subscription commands for obtaining competitors’ device data to the DGW (users need to configure data on
0SSs of competitors’ devices). Therefore, users can obtain the CHR and MR data used for various service
features[2].

Discovery supports to receive and preprocess data from external, internal, and third-party probes, and
converts from external data formats to internal data formats. Supported data sources include Huawei PS
probe, Huawei CS probe, Huawei CHR/MR, DGW, and third-party probes [3].

The GENEX Discovery system consists of the following physical entities:

e Web server (WES) provides real-time surveillance service report analysis, historical data analysis, and
multi-dimensional data drilldown. Provides functions such as log management and alarm management.

e Schedule server (SCHS) provides functions such as task management & scheduling and metadata ma-
nagement.

e Hadoop server (HDPS) stores all CDRs and simplified CDRs and calculates daily SDRs.

e Sybase IQ cluster loads, computes, and stores service detail records (SDRs)

e Complex event processing server (CEPS) associates complex events and simplifies CDRs.

e In memory computing (IMC) cluster calculates basic KPIs and SDRs and flexibly supports various up-
per-layer applications.

e Correlation analysis server (CAS) resolves and consolidates CDRs into formats that can be recognized by
the upper-layer modules.

e Mediation server (MES) converts built-in data sources (CHRs, UFDRs, and xDRs) into formats that can
be recognized by the system.

e Distribute processing server (DPS) functions as the dispatching unit that receives call history data and
distributes it to different servers.

The positions of physical entities on the network can be adjusted based on the network bandwidth. Figure
shows the networking diagram of GENEX Discovery [3].
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CAS DPS MES GENEX Discovery (PS)
Router
Uploading data sources.

Data source collection
USNG810 UGW9811 STE board

Typical networking of the GENEX Discovery system

GENEX Discovery support 2G, 3G, 4G wireless network analysis. Table 1 describes features for each wire-
less network generation.

Most of features support analysis based on counters, sub-counters. Analysis can be done based on grid,
location, cell level, polygon or network equipment and can be filtered on map layer based on 4 basic counters
with basic algorithm logic, including «and», «greater than», «less than», and «equal to». Data can be pre-
sent in hourly, daily granularity with selected time range within 14 days for daily granularity or 8 days for
hourly granularity. Results can be exported by user.
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Table 1
2G, 3G, 4G wireless network features provided by GENEX Discovery

Network type

Supported features

GSM

Key Road Evaluation, Traffic Analysis, Coverage Analysis, Frequency Analysis, Neighboring Cell Analysis,
UMTS Neighboring Cell Analysis, Uplink Interference Analysis, Network Performance Analysis, User Group
Analysis (RAN), Single User Analysis (RAN), Terminal Inventory Analysis (RAN), Problem Cause Statistics

UMTS

Network Health Evaluation, Problem Area Recognition, Key Road Evaluation, Traffic Analysis, Coverage
Analysis, Pilot Pollution Analysis, Intra-Frequency Neighboring Cell Analysis, Inter-Frequency Neighboring
Cell Analysis, GSM Neighboring Cell Analysis, Uplink Interference Analysis, Network Performance Analy-
sis, User Group Analysis (RAN), Single User Analysis (RAN), Terminal Inventory Analysis (RAN), Problem
Cause Statistics

LTE FDD

Network Health Evaluation, Problem Area Recognition, Key Road Evaluation, High-speed Rail Evaluation,
Traffic Analysis, Coverage Analysis, Overlapped Coverage Analysis, Intra-Frequency Neighboring Cell Ana-
lysis, Inter-Frequency Neighboring Cell Analysis, PCI Check, Network Performance Analysis, User Group
Analysis (RAN), Single User Analysis (RAN), Terminal Inventory Analysis (RAN), NE Configuration Check,
Problem Cause Statistics

LTE TDD

Network Health Evaluation, Problem Area Recognition, Key Road Evaluation, High-speed Rail Evaluation,
Traffic Analysis, Coverage Analysis, Overlapped Coverage Analysis, Intra-Frequency Neighboring Cell Ana-
lysis, Inter-Frequency Neighboring Cell Analysis, PCI Check, Network Performance Analysis, User Group
Analysis (RAN), Single User Analysis (RAN), Terminal Inventory Analysis (RAN), NE Configuration Check,
Problem Cause Statistics

C/I0BO HAYKOBIA

Table 2 provides detailed description of GSM, UMTS and LTE most commonly used features by mobile
carrier O&M wireless team [3; 4].

Table 2
Most common used GENEX Discovery features by mobile carrier O&M wireless team
Name Summary Description
SGNDFD-500010 GSM This feature provides network | This feature provides the following functions:
Network Health evaluation functions at the macro | e Scores health from the coverage, performance, and traffic di-
Evaluation level, including network-level | mensions.

evaluation and area-level evalua-
tion. The network-level evaluation
function evaluates a network from
multiple dimensions, including
coverage, performance, and traf-
fic, and scores the heath of the
network in combination with geo-
graphic observation results. This
helps users quickly understand the
network status and trend. The area-
level evaluation function scores the
health of each evaluated area on
a network, helping users quickly
identify problem areas. Users can
set some areas as valuable areas.
The counter quality in the valuable
areas greatly affects the health
score of the areas and entire net-
work

This feature scores health based on the following predefined sub-
items, sub-counters, and atomic counters:

e Coverage

e Downlink coverage: Poor DL RxLev MR Ratio, Poor DL Intf MR
Ratio, and Poor DL RxQual MR Ratio

e Uplink coverage: Poor UL RxLev MR Ratio, Poor UL Intf MR
Ratio, and Poor UL RxQual MR Ratio

e Performance

e Accessibility: Call Setup Success Ratio

e Retainability: TCH Call Drop Ratio

e Mobility: HO Success Rate

e Traffic

e CS Traffic Variation Rate

e Evaluates network-wide health and identifies the top-N problem
polygons.

o Allows users to specify the time period, vendor (Huawei), ser-
vice type (CS), and frequency band (ALL, GSM900, DCS1800) for
health evaluation.

e Displays network-wide health scores (in percentage points), and
the values and trends (within the last seven days) of sub-items,
such as coverage, performance, and traffic.

o Allows users to view the trend (within the last seven days), sub-
counter values, and top-5 problem polygons.

e Allows users to view the hourly trend of a specified sub-counter.
e Allows users to view the hourly trend of each sub-counter for
one of the top-5 problem polygons, and the list of top-10 problem
areas in the polygon. This feature can direct users from an hourly
trend chart to related network analysis features. For a top-10
problem area, this feature can direct users to the Problem Area
Recognition feature for further query and analysis in this area.

e Evaluates the health valuable areas and identify problem poly-
gons.

e Collects statistics on the health scores and sub-counter values of
a specified group of polygons, and displays the statistical results
on maps.
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Continuation of table 2

Name

Summary

Description

e Allows users to view the value trend (within the last seven days),
sub-counter (for example, accessibility, retainability, and mobil-
ity) values, and grid-level distribution of a specified sub-item (for
example, performance).

e Allows users to view the hourly trend and top-10 problem areas
of each atomic counter based on a specified sub-counter. This fea-
ture can direct users from an hourly trend chart to related net-
work analysis features. For a top-10 problem area, this feature
can direct users to the Problem Area Recognition feature for fur-
ther query and analysis in this area.

e Immediately calculates the values of sub-counters in a tempo-
rary area specified on a grid map.

e This feature generates network health evaluation reports based
on the specified time period, vendor, RAT, service type, frequen-
¢y, and polygon, and allows users to export the reports

SGNDFD-500040 GSM
Coverage Analysis

This feature analyzes coverage
and displays the coverage analysis
results on maps based on the MRs
reported by common subscribers’
mobile phones, thereby helping op-
erators evaluate network coverage
comprehensively and at low costs
and identify problems such as weak
coverage and overshoot coverage

This feature provides the following functions:

e Collects statistics on and analyzes the following basic coverage
counters:

— DL RxLev(All MRs)

— DL RxLev(1st MR)

— DL RxLev(Last MR)

— DL Poor Quality Percentage (All MRs)

— DL Poor Quality Percentage (1st MR)

— DL Poor Quality Percentage (Last MR)

— DL Weak Coverage Percentage

— DL Interference Percentage

— DL Weak Coverage and Poor Quality Percentage

— DL Path Loss

— UL RxLev(All MRs)

— UL RxLev (1st MR)

— UL RxLev (Last MR)

— UL Poor Quality Percentage (All MRs)

— UL Poor Quality Percentage (1st MR)

— UL Poor Quality Percentage (Last MR)

— UL Weak Coverage Percentage

— UL Interference Percentage

— UL Weak Coverage and Poor Quality Percentage

— UL Path Loss

— No Primary Serving Cell Percentage

— Average TA

— UL and DL Balance

— Over Shooting MR Rate

— Dominant Cell

Counters related to receive level are used to identify weak cover-
age and counters related to receive quality are used to identify
interference. The first-MR counters are collected based on the
first MR of each call after the call is connected, and can be used
to analyze access failures or overlong access delays. The last-MR
counters are collected based on the last MR of each call before the
call is terminated, and can be used to analyze abnormally released
calls. All-MR counters are collected based on all the MRs of each
call. The preceding three types of counters are used to identify the
coverage upon initial access, coverage upon abnormal release, and
network-wide average coverage, respectively.

e Collects statistics on and analyzes cell-level coverage counters
and identifies top-N poorly-covered cells.

e Displays the coverage of a single cell on maps and allows users to
check whether overshoot coverage or insufficient coverage occurs
in the cell.

e Collects statistics on and analyzes TRX counters of a single cell
to help users check whether a problem is caused by a specific fre-
quency.

e Supports grid-level statistics and geographic observation for
network-wide coverage counters and coverage analysis. In addi-
tion, it allows users to switch to the Google Map layer to analyze
actual geographic environment factors and check whether cover-
age is affected by clutters, terrains, and buildings.
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Continuation of table 2

Name

Summary

Description

e Analyzes listed coverage grids, identifies and lists poorly-cov-
ered grids, and displays the information about the poorly-covered
grids synchronously on maps. This helps users quickly locate and
analyze the poorly-covered grids.

e Analyzes the PDF and CDF charts for the coverage level, receive
level and receive quality counters of a specified grid or cell.

e Analyzes the cells related to a specified grid.

e This feature collects statistics on the top-5 correlated cells of
a specified grid or polygon and connects the grid or polygon to
its top-5 correlated cells. In addition, this feature allows users to
view the information about each top-5 correlated cell. The infor-
mation includes the PDF and CDF charts for receive level and re-
ceive quality counters, engineering parameters, and others.

e Distinguishes between indoor and outdoor coverage and sup-
ports indoor coverage-only maps, outdoor coverage-only maps,
and indoor-outdoor coverage maps.

e Supports the display and correlated update of multiple charts.

e This function allows users to view a maximum of four map panes
simultaneously and supports the correlated update of these map
panes.

e Filters map layer information based on multiple specified coun-
ters:

— Supports a maximum of four counters with basic algorithm log-
ic, including “and”, “greater than”, “less than”, and “equal to.”

e Analyzes overshoot coverage based on a specified cell group and
time period, including the following functions:

— Cell-level statistics analysis calculates the percentage of over-
shoot coverage grids in each specified cell, helping identify the
top-N overshoot coverage cells. This function also provides the in-
formation about each cell. The information includes the percent-
age of overshoot coverage grids, maximum overshoot coverage
call distance, average overshoot coverage distance, percentage of
overshoot coverage calls, total number of calls, and others.

— Overshoot coverage geographic observation displays the over-
shoot coverage MR ratio of each grid and the grid-level distribu-
tion of overshoot coverage in a specified cell, helping users under-
stand overshoot coverage in the cell.

— Grid-level statistics analysis displays the receive level for each
cell

SGNDFD-200010 UMTS
Network Health
Evaluation

This feature provides network
evaluation functions at the macro
level, including network-level
evaluation and area-level evalua-
tion. The network-level evaluation
function evaluates a network from
multiple dimensions, including
coverage, performance, and traf-
fic, and scores the heath of the
network in combination with geo-
graphic observation results. This
helps users quickly understand the
network status and trend. The area-
level evaluation function scores the
health of each evaluated area on
a network, helping users quickly
identify problem areas. Users can
set some areas as valuable areas.
The counter quality in the valuable
areas greatly affects the health
score of the areas and entire net-
work.

This feature provides the following functions:

e Scores health from the coverage, performance, and traffic (only
for Huawei networks) dimensions.

This feature scores health based on the following predefined sub-
items, sub-counters, and atomic counters:

e Coverage

e Coverage Level: Poor RSCP Ratio

e Coverage Quality: Poor Ec/No Ratio

e Pilot pollution: Pilot Pollution Ratio

e Performance

o Accessibility:

— CS: AMR RAB Setup Success Ratio and VP RAB Setup Success
Ratio

—PS: PS R99 RAB Setup Success Ratio, HSDPA RAB Setup Suc-
cess Ratio, HSUPA RAB Setup Success Ratio, and HSPA RAB
Setup Success Ratio

e Retainability:

— CS: AMR Call Drop Ratio and VP Call Drop Ratio

— PS: R99 Call Drop Ratio, HSUPA Call Drop Ratio, HSDPA Call
Drop Ratio, and HSPA Call Drop Ratio

e Mobility: SHO Success Ratio, HHO Success Ratio, and Inter-
RAT HO Success Ratio

o Traffic (only for Huawei networks)

e CS Traffic Variation Ratio

e PS Traffic Variation Ratio

e Evaluates network-wide health and identifies the top-N problem
polygons:

— Allows users to specify a time period, vendor (Huawei, Erics-
son, or Nokia), service type (CS, PS, or all), and frequency for
health evaluation.
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Continuation of table 2

Name

Summary

Description

— Displays network-wide health scores (in percentage points), and
the values and trends (within the last seven days) of sub-items,
such as coverage, performance, and traffic (only for Huawei net-
works).

— Allows users to view the trend (within the last seven days), sub-
counter values, and top-5 problem polygons of a specified sub-
item. (RSCP is short for received signal code power and Ec/No is
short for ratio of energy per modulating bit to the noise spectral
density.)

— Other feature capabilities are same as for SGNDFD-500010
GSM Network Health Evaluation

SGNDFD-200040 UMTS
Coverage Analysis

This feature analyzes coverage
and displays the coverage analysis
results on maps based on the MRs
reported by common subscribers’
mobile phones, thereby helping op-
erators evaluate network coverage
comprehensively and at low costs
and identify problems such as weak
coverage and overshoot coverage.

This feature provides the following functions:

e Collects statistics on and analyzes the following basic coverage
counters:

— Best Pilot RSCP (1st MR)

— Best Pilot RSCP (Last MR)

— Best Pilot RSCP (All MRs)

— Best Pilot Ec/No (1st MR)

— Best Pilot Ec/No (Last MR)

— Best Pilot Ec/No (All MRs)

— DL Weak Coverage Percentage

— DL Poor Quality Percentage

— DL Weak Coverage and Poor Quality Percentage

— DL Interference Percentage

— Activel RSCP (All MRs)

— Active2 RSCP (All MRs)

— Active3 RSCP (All MRs)

— Activel Ec/No (All MRs)

— Active2 Ec/No (All MRs)

— Active3Ec/No (All MRs)

— Dominant Cell

— Average Active Cell Count

— Over Shooting Grid Rate

— Except for Over Shooting Grid Rate, all the preceding counters
can be used to analyze services of the CS, PS, or ALL type. Over
Shooting Grid Rate can be used to analyze only services of the
ALL type.

RSCP-related counters are used to identify weak coverage and
Ec/No-related counters are used to identify interference.

The first-MR counters are collected based on the first MR of
each call after the call is connected, and can be used to analyze
access failures or overlong access delays. The last-MR counters
are collected based on the last MR of each call before the call is
terminated, and can be used to analyze abnormally released calls.
All-MR counters are collected based on all the MRs of each call.
The preceding three types of counters are used to identify the
coverage upon initial access, coverage upon abnormal release, and
network-wide average coverage, respectively. Counters related to
ActiveSet 1, 2, or 3 can be used to analyze whether soft handover
planning is proper (namely, whether the soft handover gain and
capacity redundancy consumption cost are balanced).

e Feature capabilities for UMTS analysis are same as SGND-
FD-500040 GSM Coverage Analysis

SGNDFD-300010 LTE
FDD Network Health
Evaluation;
SGNDFD-400010 LTE
TDD Network Health
Evaluation

This feature provides network eval-
uation functions at the macro level,
including network-level evalua-
tion and area-level evaluation. The
network-level evaluation function
evaluates a network from multi-
ple dimensions, including cover-
age, performance, and traffic, and
scores the heath of the network in
combination with geographic ob-
servation results. This helps users
quickly understand the network
status and trend.

This feature provides the following functions:

e Scores health from dimensions, such as coverage (weak cover-
age and overlapped coverage), performance (access failure, call
drop, and handover failure), and traffic (traffic variation, only
for Huawei networks).

This feature scores health based on the following predefined su-
bitems, sub-counters, and atomic counters:

e Coverage

e Uplink weak coverage (only for Huawei networks): High UE TX-
Power Ratio, UL Poor RSRP Ratio, and UL Poor SINR Ratio

e Downlink weak coverage: DL Poor RSRP Ratio and DL Poor
RSRQ Ratio

e Overlapped coverage

e Performance
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The end of table 2
Name Summary Description
Users can set some areas as valu- | e Retainability: Call Drop Ratio
able areas. The counter quality in | e Mobility: Handover Success Ratio
the valuable areas greatly affects | e Traffic (only for Huawei networks)
the health score of the areas and en- | ¢ PS Traffic Variation
tire network. e Evaluates network-wide health and identifies the top-N problem
polygons:

— Allows users to specify the time period, vendor (Huawei, Erics-
son, and Nokia), and frequency band for health evaluation.

— Geographically displays abnormal events for VIP subscribers on
the level-1 performance scoring page.

— Other feature capabilities are same as for SGNDFD-500010
GSM Network Health Evaluation

SGNDFD-300040 LTE This feature analyzes coverage

FDD Coverage Analysis; and displays the coverage analysis
SGNDFD-400040 LTE results on maps based on the MRs
TDD Coverage Analysis reported by common subscribers’

mobile phones, thereby helping op-
erators evaluate network coverage
comprehensively and at low costs
and identify problems such as weak
coverage and overshoot coverage.

This feature provides the following functions:

e Collects statistics on and analyzes the following basic coverage
counters:

e RSRP(All MRs)

e RSRQ(AIl MRs)

e RSRP(1st MR)

e RSRQ(1st MR)

e RSRP(Last MR)

e RSRQ(Last MR)

e DL Weak Coverage Percentage

e DL Poor Quality Percentage

e DL Weak Coverage and Poor Quality Percentage

o DL Interference Percentage

e UE TxPower(All MRs) (Huawei only)

e UL DM RSRP(AIll MRs) (Huawei only)

o UL DM RS SINR(AIl MRs) (Huawei only)

o UE TxPower(1st MR) (Huawei only)

e UL DM RSRP(1st MR) (Huawei only)

e UL DM RS SINR(1st MR) (Huawei only)

e UE TxPower(Last MR) (Huawei only)

o UL DM RSRP(Last MR) (Huawei only)

o UL DM RS SINR(Last MR) (Huawei only)

e UL Weak Coverage Percentage

e UL Poor Quality Percentage

e UL Weak Coverage and Poor Quality Percentage

e UL Interference Percentage

e Over Shooting Grid Rate

e Dominant Cell

RSRP-related counters are used to identify weak coverage and
RSRQ-related counters are used to identify interference. (RSRP
is short for reference signal received power and RSRQ is short for
reference signal received quality.)

First-MR counters are collected based on the first MR of each call
after the call is connected. All-MR counters are collected based on
all the MRs of each call. The preceding types of counters are used
to identify the coverage upon initial access and the network-wide
average coverage.

e Feature capabilities for LTE TDD/FDD analysis are same as
SGNDFD-500040 GSM Coverage Analysis

Conclusions
1. GENEX Discovery is a powerful tool for RAN analysis. System allows to check coverage level and fre-
quency division on different levels, counters, sub-counters, etc.
2. Solution has same subsystem entities and elements as another Huawei solution SmartCare [5]. Discove-
ry supports same NetProbes as SmartCare. In such case I can make assumption, that both systems can be
integrated or even co-deployed on one and same hardware. Such approach can expand mobile carrier capabili-

ties for better customer experience.

3. Based on conclusion 2, DSI (Data share interface) can be added to GENEX Discovery to export data from
database. Following information can be used with data analysis tools or even machine learning to develop use
cases, forecasts for marketing and other analysis purposes for different targets.

4. According to [1], Discovery is part of «B.E.S.T. Network» solution, which support analysis of 5G net-
works. In such case assumption was made, that Discovery support analysis of 5G RAN for IoT of Smart City.
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B. A. Caraigak, 0. B. CeHbkoB
HUAWEI GENEX DISCOVERY — IHCTPYMEHT BUAIBJIEHHA BEJINKUX AAHUX
JN19 AHAJI3Y BE3NPOBOJ0BOI MEPEXI

Hasegero onvc cuctemu st MOHITOPUHTY cTaTycy Ta aHaniay pagiomepexi. OnucaHo migeucTemu, Lo BXOASTb A0 CKiagy Bupo6y 3
MOXIVBYMY BapiaHTaMy NepenaBaHHs [aHVIX Bif Pi3HUX [xepen fauux, Taki sk Huawei U2000, DGW, NetPrabes, Trace server, SAU.
BviB4eHo thyHKLioHan Ansi KOXHOro noKoniHHS Mepex pagiogocTtyny. KoxHa hyHKLis MOXe HafaBatvi CTatucTvyHi AaHi CTinbHuKa abo
6a30B0i CTaHUIi 3 NOMF[Y TOYKN MEPEXI, MEPEXI CYCIAHIX CTIMbHUKIB, PO3TALLYBaHHS, 06/1a4HaHHS BUPOBHYKE 860 HaBITb TEpMIHaIa
KopucTyBa4a B pexumi peansHoro yacy. [pugineHo GinbLie yBarv Takum yHkuionanam, sk Network Health Evaluation ta Coverage
Analysis. Network Health Evaluation Haae MOXIMBICTb OLYiHIOBATY HA MaKPOPIBHI, BKITKOYHO 3 OL{iHIOBAHHSIM Ha PIBHI MEPEXi Ta Ha piBHI
0671acTi. MoXnvBicTb OLjiHIOBaHHS Ha PIBHI MEPEXi nepenbayac OLjiHIOBAaHHS 3a KibKoMa napameTpamu, TakuMiv SK MOKPUTTS, MPoayK-
TUBHICTb, TPAIK, @ TAKOX OLIHIOE CTaH MEPEXI B MOEAHAHHI 3 Pe3yrbTaTaMy reorpagiqHoro CrocTepexeHHs, Lo J0NOMarae KopucTy-
Ba4am LLIBMIKO 3p03yMiTy CTaH Mepexi Ta TeraeHuii. MYHKLIS OLiHIOBAHHS Ha PiBHI 06NACTI XapakTepuaye CTaH npawye3naTHOCTI KOXHOI
OL{iHIOBAHOI AiNSHKV B MEPEXi, Cripusioy LIBMAKOMY BU3HAYEHHIO KOPUCTyBaYamu npoGieMHuX PerioHiB. Takox ¢hyHKLiS gae 3mory
KopucTyBa4am ycTaHOBOBAaTY [esiKi 06:1acTi SK NPIOPUTETHI, A€ 3HAYEHHS JIYNITbHMKE SKOCTI 3HAYHOI0 MIPOI0 BI/IVBAE HA OLIHIOBAHHS
npaLe3naTHoCTI iHLLMX [ingHok i Bciei mepexi. Coverage Analysis aHaniaye Ta Bifo6paxae pe3ynsTati aHaniay nokpuTTs Ha Manax Ha
ocHoi MR, aTpumanux i3 MOGIbHVX NPUCTPOIB KOPUCTYBAYIB, y Takuii Criocib [onomMarawyy onepaTopam BCeOIYHO Ta 3@ HU3bKUX BU-
TPaT OUiHIOBATY NOKPUTTS MEPEXi Ta BUABNSTY Taki npobriemu, ik criabke noKpUTTS Ta NEPEKpUTTS MOKpUTTS. byno 3po6neHo BUCHOBKM
100 MoxmBocTi iHTerpauii naHux GENEX Discovery 3 iHLMMU cyucTEMaMy aHanisy [aHux a6o MAaLVHHIM HaBYaHHSM: (DyHKLiOHan
BUPOBY MOXHE BUKOPYCTOBYBATU 151 YCYHEHHS HECIPABHOCTEN Ta aHani3y 6e3npoBoL0BOI MEpeXi; 3aBAsKu CXOXOCTI apXITeKTypu,
CUCTEMY MOXHA po3ropHyTy pasom i3 Huawei SmartCare, 106 po3LwvpuTy MOXIMBOCTI 060X CUCTEM; € MOXIMBICTb EKCOPTYBATY
naHi 3 GENEX Discovery B iHLui iHCTpyMeHTy aHanisy ganux aéo ML 3a gonomorowo DS/ cepsicy; cucTema Hapae nigTpyuMmanHs Mepexi
56, w0 nae amory aHaniaysatn gani loT gns Smart City;

Kniouosi ecnoea: GSM; UMTS; LTE; 5G; 6e3npoBonoBa Mepexa; seniki gaHi; ML. ~
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