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TEMS™ DISCOVERY NETWORK 11.0

(PREVIOUSLY TEMS™ VISUALIZATION PROFESSIONAL, DESKTOP EDITION)

BRIDGING THE OPTIMIZATION GAP
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» Product Overview = Ericsson Tracing (UETR, MTR, UE Trace) Features
= TEMS Discovery Network — System Details = Ericsson LTE Cell Trace Module Features
= What's New in TEMS Discovery Network 11.0 = NSN Megamon GEO WCDMA Module Features
= What Was New in TEMS Visualization 10.1 = Huawei WCDMA Call Trace Module Features
= Feature Overview = Huawei WCDMA PM Counter Module Features
= Common Feature Details » Ericsson GSM R-PMO Module Features

» Geo-Analysis Based on Google Maps = Conclusion
» Ericsson WCDMA GPEH Module Features
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NEW CHALLENGES FOR THE WIRELESS OPERATOR

ascom

[ PRODUCT OVERVIEW ]

» Bandwidth and Capacity

= Smartphones and App usage => Significantly heavy demand
igh bandwidth vs. low

-

tworks => increased operational cost f

» High Capacity LTE Rollouts address the

= Operational Efficiency

» Increased complexity with multitechnolo
identification and resolution of proble

= High cost of drive testing => Minimiz ests

= Need to resolve both voice and data i S simultaneously

= Customer Experience (CX) Management
» |[ncreased customer expectations of user experience

= ARPU remains Low, smaller pool of new customer, higher competition for current
subscribers => focus on minimizing churn

= Subscriber-centric resolutions (network-centric less important)
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CHALLENGES WITH COMPLEX NETWORK OPTIMIZATION

[ PRODUCT OVERVIEW ]

= Many QoS problems cannot be pinpointed using traditional testing
methods and PM counter tools

= Majority of issues occur in private, inaccessible locations

= |ssues that are ‘sequence of events’ specific are irreproducible,
and stay hidden

» MTTR, operational effectiveness, and customer
satisfaction suffer, causing churn and poor KPIs

= Statistical performance data do not allow for drilldown
to details of individual call QoS issues

* Need: Subscriber-focused visibility into hidden and irreproduciblé
problems, with ability to quickly determine the root causes for|fastes
resolution and optimization -
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[ PRODUCT OVERVIEW ]

THE SOLUTION: TEMS DISCOVERY NETWORK
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= Utilizes event data generated from large volumes o

e

of live subscriber traffic

[

= Bridges the gap between performance
management and drive test solutions
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= Cell, phone model, subscriber centric, and other
advanced analysis, with ability to drill down to
and geolocate individual calls

= Prioritize and Resolve larger volumes of
problems, impossible to even identify before

= Customer Experience Focused, Operationally
Efficient, Multivendor and Multitechnology

Troubleshooting and optimization based on live subscriber traffic

+7 495 215-57-17 | info@2test.ru | www.2test.ru | r. MockBa, HayuHblii npoe3g, 12




il
[ PRODUCT OVERVIEW ] 3 ascom

2TEST
BRIDGING THE OPTIMIZATION GAP

Bridging the Optimization Gap with
High volume / great detalil

High volume /
Little detail

Low volume /
Great detall
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[ PRODUCT OVERVIEW ] 3 ascom

2TEST
BRIDGING THE OPTIMIZATION GAP

= TEMS Discovery Network bridges the gap between traditional
performance management solutions and drive test solutions

= Performance management tools offer an overview of all users, but provide limited levels of
detail that are not easily actionable

= Drive test tools provide a detailed view for troubleshooting but not enough data to ensure that
all issues are captured

TEMS Discovery Network gives you access to all users and allows you to drill down to
the actual calls or events causing problems. This leads to faster mean time to repair
(MTTR) and other operational efficiencies, as well as more satisfied customers.
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WHY TEMS DISCOVERY NETWORK

» Call Trace (Event) Data based Tool: Capitalizes on benefits of event data

Optimization value of data source: Subscriber-centric data allows homing in on issues more
directly than w/ proxy subscriber via drive test, for more effective optimization / troubleshooting

Large volumes of data with full breadth of locations (indoor, outdoor, private, inaccessible), all
phone models, all services, all times of day — resolve previously invisible issues

High level of detail with Layer 3 info and vendor’s internal events; geolocate and visualize
problem events in TEMS Discovery Network (overcomes limitations of cell-centric PM statistics)

Cost effectiveness: Zero to low cost of data collection helps reduce OPEX

Holistic network view: Increases operational efficiency by localizing and accurately quantifying
problem elements such as cell, phone model, subscribers, services, etc.

= Allows VIP customer troubleshooting — protect revenue and reduce churn

* Prioritize issues based on qualitative and quantitative subscriber impact

Captures subscriber and problem density, unlike traditional methods
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LOW COST, HIGH IMPACT OPTIMIZATION TOOL

* Free up engineers from routine data collection and analysis to focus on faster
iImplementation of network optimization solutions

= Reduce Cost of Collection: No cost to collect data

= Reduce Cost via Automation: Automated data processing, automated analysis

= Increase Impact:

Ability to go from high level statistics to comprehensive call analysis for large volumes of data,
all integrated within a single tool

Geolocate and visualize subscriber calls and issues

Ability to handle large volume of data and longer periods of time needed for certain
optimization procedures like neighbor optimization (example: at least a week of data needed to
be judicious for neighbor-list changes)

Identify, investigate, and resolve hidden problems to reduce churn

Multidimensional analysis of issues — subscriber/group/VIP based, cell/cluster geography
based, phone model/group based, service based
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TEMS DISCOVERY NETWORK — SYSTEM DETAILS
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[ SYSTEM DETAILS ] 3 ascom

2TEST
TEMS DISCOVERY — PRODUCT SUITE

ExperienceAnalytics VoLTEAnalytics IndoorAnalytics QualityAnalytics
G R \F—'\“w‘—‘-\,—w —_— _’\-"N. e \‘*--.., — | \ \
TEMS Discovery Enterprise w
P /./""fﬁ I I_I_ : A ’/—-”'—#rﬁ—_"__ ] A : |
7~ TEMS Discovery |T5¢ == ~~ TEMS Discovery |22

o
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[ SYSTEM DETAILS ]

TEMS DISCOVERY SUITE — TWO PLATFORMS

Desktop Enables detailed drilldown analysis at call and message level
Platform Projects: One-time processing, Limited time periods
TEMS Discovery Network: Call Traces and other OSS Data

Two Editi - - ' '
(Two Editions) TEMS Discovery Device: Drive Test & Device Measurements

Enterprise Centralized server, Remote client deployment
Platform Scalable System Architecture
: : 365 x 24 x 7 Monitoring, Processing, Automatic Aggregation
(Single Platform with : .. . .
Unified Analytics Near Real-time insight into Network and Services

Dashboard) Automated Analysis and Reporting of data from Devices,
Network Elements, and Applications via ‘Network’ and ‘Device’
Modules (with Correlation, in future)
Maximizes Operational Effectiveness
Single Overview of Network for Entire Organization
Interfaces with Desktop variants for Troubleshooting and
Optimization
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TEMS DISCOVERY NETWORK (DESKTOP PLATFORM)

[ SYSTEM DETAILS ]

» PC-based, event data analysis tool: stand-alone or pooled options

= Supports GSM/WCDMA/LTE call trace data from Ericsson OSS, Huawei

WCDMA call trace and PM counters, and NSN ‘Megamon GEO Interface
WCDMA'’ in two applications

= GSM Application: Ericsson GSM R-PMO, MTR/CTR with Task Manager

= WCDMA, LTE and Tracing Application: Ericsson WCDMA GPEH and UETR; Huawei WCDMA
call trace and PM counters, NSN Megamon GEO Interface WCDMA,; Ericsson LTE Cell Trace
and UE Trace; and Ericsson GSM MTR (for multitechnology tracing)

Note: Ericsson GSM R-PMO and GSM CTR formats are not supported on the
Enterprise platform
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TEMS DISCOVERY NETWORK: GSM APPLICATION
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[ SYSTEM DETAILS ]

PC running
—E——————— TEMS Discovery

/' | S — —\ Application server /_“'H—ﬂ.l\ Network

TEMS Discovery

Network
R-PMO ‘Task Manager’ R-PMO ;
Recordings Parser
Y
R-PMO Project
File system ‘-—-——) . N :
MTR/CTR ‘ MTR/CTR _
Recordings Parser

MTR/CTR Project

NSO
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[ SYSTEM DETAILS ]

TASK MANAGER IN GSM APPLICATION

OSS-RC

Application server

R-PMO
Recordings

\4

File system ‘

MTR/CTR
Recordings

ascom

€

2TEST

TEMS Discovery
Network
‘Task Manager’
2
- PC running
TEMS Discovery
Network

Scheduled “Parse” and
“Report Generation” Task

I

Scheduled

v

“Download” Task

| ‘ 4_' Scheduled “Cell

File Creation” Task

File system

I

Scheduled
“Archive” Task
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TASK MANAGER OVERVIEW

= Automated functions for improved efficiency

= Collection of OSS recordings fh

- Automatically connect to OSS and collect latest recordings

= Creation of databases and reports

- Automatically set up rules for data parsing

- Automatically create cell files

- Automatically create database summary and aggregated reports

= Archiving of old data

= Automatically archive old data for easy housekeeping

= Possibility for centralized data management
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TEMS DISCOVERY NETWORK: WCDMA, LTE & TRACE APPLICATION

PC running
TEMS Discovery Network

OSS-RC or NSN

/@\ Megamon Server
S

Manual or Daily

k = Execution i ) )
Ericsson MTR - \ Ericsson GSM Ericsson Subscriber
Recordings = MTR Parser Trace Project
l Ericsson UETR . = Ericsson WCDMA | |
Recordings ' . UETR Parser
] Ericsson WCDMA
= GPEH Project
Ericsson UE Trace Ericsson LTE UE

W

Recordings

Huawei WCDMA

Ericsson GPEH
Call Trace or PM

Recordings

£ GPEH Parser

B

: ! 3
w Trace Parser
RN =
L Ericsson WCDMA

File T Project
; system
Hg;‘llv%,:gg ?,TAA a; S Huawei WCDMA
Recordings Call Trace, PM Parser 5 NSN WCDMA
Project
NSN Megamon GEO = NSN WCDMA
eNodeB Interface Recordings E Parser
] _ Ericsson LTE
Ericsson Cell Trace N Ericsson LTE Cell Trace Project
r

nEmen

Recordings Cell Trace Parser
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[ SYSTEM DETAILS ]

Desktop TD Enterprise

TEMS DISCOVERY NETWORK: COMPARISON Edition: (Network
TD Network Module)

Support for Ericsson WCDMA: GPEH, UETR X

Support for Ericsson GSM: R-PMO, CTR (area formats)

Support for Ericsson GSM: MTR (IMSI format)

Support for Ericsson LTE: Cell Trace, UE Trace

Support for Huawei WCDMA Call Trace Format, PM Counters

Support for NSN WCDMA: Megamon GEO Interface Format

Additional multivendor, multitechnology (2014-15 development)

Geolocation of Custom Events, RSCP, Eclo, Traffic with Filters

Rich Feature Set (e.g., Phone Model KPI, Dropped Call Analyzer)

Scalable Platform

Full Automation, Aggregation with Flexible Data Scope

High Performance (Suited for Larger Volumes)

Centralized Server-Client Architecture, with Analytics Dashboard

Troubleshooting, Optimization, Detailed Drilldown Analysis via PC Client
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WHAT'S NEW IN TEMS DISCOVERY NETWORK 11.0
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[ TEMS DISCOVERY NETWORK 11.0]

= New system releases supported
= Ericsson GSM G13B, WCDMA W14A, LTE L14A
* NSN Megamon GEO Interface WCDMA 1.1
= Huawei WCDMA call trace recordings (R12-R13), and PM counters (R14-R15)

= Ericsson LTE Cell Trace Module

= Completion of CSFB report to work from within the product itself

Coverage Area Optimization, with Distance vs. KPI Measurement Chart

Call Search with Outgoing CSFB and IMS Call Type categories

Exception Analysis: Adding LTE Redirection and Dropped Call events

Count individual eRAB releases, including VoLTE
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WHAT'S NEW IN TEMS DISCOVERY NETWORK 11.0

= Ericsson WCDMA GPEH Module

= Improved GPEH decoding performance

Service Usage Chart for an entire Phone Model Group

Maximum items in Phone Model Group and Subscriber Group increased from 250 to 500

CSFB in WCDMA: Information element to detect CSFB call added to Call List and Call Search
options. Information element regarding redirection to eUTRAN info added to Call List

Additional descriptive text included in image export of Geo KPI maps
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[ TEMS DISCOVERY NETWORK 11.0] E1§ST ascom

WHAT'S NEW IN TEMS DISCOVERY NETWORK 11.0

* Ericsson GSM R-PMO Module
» Flag indicating DTM calls added to Call List and Call Search options.
= KPIs for DTM Dropped Calls and DTM Drop Rate (%) added to Cell List and Phone List.

» Tracking of Service during calls added to Call Messages: Tracks changes between Signaling,
CS Only and CS + PS (DTM) on a per-message basis.

= Service Usage Analyzer added: Possible to see Call Time and % Time in Signaling for ‘CS Only
and ‘CS + PS (DTM)’ for selected calls or IMEI-TAC from Phone List.

» ‘L ast Speech Codec Type’ used in call added to Call List and Call Search options.
= Added Basic Call Search option for a specific subscriber (full IMEI).
» Added Advanced Search option for ‘Drop after IRAT handover.’

» General
= Support of TEMS .xml cell file format for GSM, WCDMA, and LTE
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WHAT WAS NEW IN TEMS DISCOVERY NETWORK 10.1

+7 495 215-57-17 | info@2test.ru | www.2test.ru | r. MockBa, HayuHblii npoe3g, 12




9 ascom

WHAT WAS NEW IN TEMS DISCOVERY NETWORK 10.1

[ TEMS DISCOVERY NETWORK 10.1]

= TEMS Discovery Network (Desktop Edition) is the upgrade path for
TEMS Visualization ‘Professional’ users

= New system releases supported
= Ericsson GSM G13B, WCDMA W13B, LTE L13B releases
= Huawei WCDMA PM Counters for R14+ releases

= Ericsson LTE Cell Trace

= Subscriber KPI Analysis
= CSFB Performance Report

» Huawei WCDMA PM Counter Module
= RNC KPIs and Time Chart
Cell KPIs and Time Chart
Capacity Analysis
Coverage Area Optimization: Overshooting Cells

Neighbor Cell Performance
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WHAT WAS NEW IN TEMS DISCOVERY NETWORK 10.1

[ TEMS DISCOVERY NETWORK 10.1]

» Huawei WCDMA Call Trace Module
= Support for Groups: Phone Model and Subscriber KPIs

* Ericsson WCDMA GPEH
= RAB Usage Distribution by call and user

= GPEH-Core Module is no longer available as a separately priced subset-module of the
GPEH Module

= Ericsson GSM R-PMO
= |[IMEI Based Call Search

+7 495 215-57-17 | info@2test.ru | www.2test.ru | r. MockBa, HayuHblii npoe3g, 12




u
'@ ascom

2TEST

[ ]
FEATURE OVERVIEW

, l-I: |=|.¢.. ""I:':“‘.'.I -y
' B ]
I .
[ P imy
z L LT ll|.
LI 1} |

LR
(4]
-
i

Bl

i
i
: 85

+7 495 215-57-17 | info@2test.ru | www.2test.ru | r. MockBa, HayuHblii npoe3g, 12




il
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MAIN DATA SOURCE — EVENT DATA
U ‘ Core
E RNC
NodeB
‘ Ericsson WCDMA GPEH
RNC Ericsson WCDMA UETR
Huawei WCDMA Call Traces (and PM)

NSN WCDMA Megamon GEO

U
E b eNogB ‘ e
@ |

eNodeB Ericsson LTE Cell Trace
Ericsson LTE UE Trace

©® 3GPP Messages (Ericsson, Huawei, NSN)

Note: 2G Event at BSC not shown in example _ _ _
Internal Information (Ericsson, some Huawei & NSN)
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[ FEATURE OVERVIEW ] 2TesT

EVENT DATA — UNIQUE BENEFITS

= Subscriber-centric virtual drive test data using all traffic
= Recording functions built into the network nodes (or server in NSN case)
= Can record large volumes of traffic in an area of cells at minimal costs
= All traffic — outdoor or indoor, rural or urban, private and inaccessible areas
= All services, traffic types: including CS speech, R99 data, HSPA data

= Highly detailed
= External events — 3GPP protocol messages (RRC, RANAP, RNSAP, NBAP)
» |[nternal events — more details than available from the protocol analyzer

= Uplink and downlink radio measurements
= Per-call analysis
= Follow message sequences

= Correlate information from different parts of a call
= Analyze details missing from PM statistics counters

ascom
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[ FEATURE OVERVIEW ]

ERICSSON GSM MODULES OVERVIEW

» Real-Time Performance Monitoring (R-PMO): Supports binary format output
from OSS-RC4 with up to 500 cells per recording

= Mobile Traffic Recording (MTR)
» Text format from OSS and Binary format from BSC supported
» Cell Traffic Recording (CTR): Text format from OSS supported

= Records event data for traffic in an area of cells (R-PMO) or specific cell (CTR)
or specific subscribers (MTR)

» TEMS Discovery Network now post-processes Ericsson GSM 07A — G13B
releases

= Supports R-PMO & CTR (GSM app only); MTR (both TDN applications)

(TEMS Discovery Enterprise — Network Module: Supports only GSM MTR
format)
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GSM R-PMO MODULE - TROUBLESHOOTING
Troubleshoot Cells Troubleshoot
Cell KPIs Call Search PUTIAER TS
Ph Model
Rl TRU KPIs KPCI’:e ode
Reports (FFAX, Faulty
Speech Cell Equipment
Perf., EGPRS Investigation
Performance)

¥ ¥

Detailed | Igati :
e.t e Call-by-Call Geolocate All Timeslot
Binned Maps Analysis Calls Monitor
Sequence Delay RF Analysis Service Usage | | Exception
Histogram Charts Analyzer Analysis
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ERICSSON WCDMA MODULES OVERVIEW

» General Performance Event Handler (GPEH)
= User Equipment Traffic Recording (UETR)
» Event data recording function in the Ericsson RNC and OSS-RC

= Records event data for traffic in an area of cells (GPEH) or specific subscribers
(UETR)

= Similar to lu/lub/lur probes but more cost-effective and RNC internal events
and information is available

= TEMS Discovery Network now supports GPEH and UETR for W11A — W14A
releases.
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WCDMA GPEH MODULE — TROUBLESHOOTING
Troubleshoot Troubleshoot Troubleshoot
Cells P — Subscribers Phone Models
Cell KPIs Cluster KPlIs Subscriber KPIs Eg?sne Model
RF Capacity Subscriber Phone Model
Diagnostics Analysis Group KPIs Group KPIs

¥ ¥ ¥

Detailed Investigation

Geolocate Call-by-Call Service Usage | | User-Defined
- Analysis Analyzer Queries

Sequence Delay RF Analysis Dropped Call Exception
Histogram Charts Analyzer Analysis
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WCDMA GPEH MODULE — OPTIMIZATION
Optimize
Neighbor Coverage Area
Optimization Optimization

Neighbor Change Google Maps Based
Request IS *

Detailed Investigation

Options for GPEH

Call-by-Call Geolocate Pilot * Available via
Analysis lon * Module ‘GPEH
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WCDMA UETR, LTE UE TRACE AND GSM MTR MODULES -
TROUBLESHOOTING

[ FEATURE OVERVIEW ]

Troubleshoot
Subscribers

Per Subscriber
Overview

Call Search

¥

Detailed _

Investigation Call-by-Call Exception
Analysis Analysis

Sequence Delay RF Analysis Graphical

Histogram Charts Analysis
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[ FEATURE OVERVIEW ]

ERICSSON LTE MODULES OVERVIEW

» Event data recording function in the Ericsson eNodeB
and OSS-RC

» Records event data for traffic in an area of cells (Cell
Trace) or specific subscribers (UE Trace)

= Similar to S1/X1/Uu probes but more cost-effective,
and eNodeB internal information is available

= TEMS Discovery Network now supports LTE Cell
Trace, UE Trace and LTE MME CTUM (Cell Trace
User Mapping) L12B-L14A Format

-
|
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LTE CELL TRACE MODULE — TROUBLESHOOTING

Troubleshoot Troubleshoot Troubleshoot
Call Search Phone Models Subscribers
Cell KPIs* Cell Group Phone Model Subscriber
KPls KPIs* KPIs*
Detailed Investigation CSFB Perf.
Report
Sequence Delay Call-by-Call Exception RF Analysis
Histogram Analysis Analysis Charts
*Includes
VOLTE Analysis
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LTE CELL TRACE MODULE- OPTIMIZATION

Optimize
Distance vs.
Coverage Area
Ooptimization Measurement
_ KPI Chart

¥

Detailed Investigation

Call-by-Call
Analysis
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NSN MEGAMON GEO INTERFACE WCDMA MODULE
OVERVIEW
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[ FEATURE OVERVIEW ]

= Event data recording function in the NSN Megamon GEO Interface (streaming)
» Records event data for traffic in an area of cells or subscriber recordings

= Similar to lu/lub/lur probes but more cost-effective, and includes some internal
information like changes in radio bearers

= TEMS Discovery Network 11.0 supports the NSN Megamon GEO Interface for
WCDMA 1.1 release

» Important: TEMS Discovery Network can process only the GEO Interface
output. It does not process the RNC-ICSU logs or Megamon output directly,
and requires the NSN approved GEO Interface method for data collection
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NSN MEGAMON WCDMA MODULE — TROUBLESHOOTING

[ FEATURE OVERVIEW ]

Troubleshoot Troubleshoot Troubleshoot
Cells Subscribers Phone Models
Cell KPIs
Subscriber KPIs Phone Model
Call Search KPIs

Detailed

Investigation Call-by-Call Exception

Analysis Analysis

Sequence Delay || RF Measurement
Histogram Charts
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HUAWE|I WCDMA CALL TRACE MODULE OVERVIEW
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[ FEATURE OVERVIEW ]

= WCDMA Call Trace data recording at RNC supported (e.g., PCHR,
Performance Call History Recordings)

= Records all calls in an RNC, providing a processed call-record with some
events

= Similar to lu/lub/lur probes but more cost-effective, and includes some internal
information like dropped call causes

* TEMS Discovery Network supports the Huawei WCDMA Call Traces (R12-
R13, with integration support)

* Important: The call traces supported do not have a dependency on Huawei
Nastar (e.g., exported Nastar PCHR call traces), and support the raw call trace
data collected at the RNC.
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[ FEATURE OVERVIEW ] E1§ST ascom
HUAWEI WCDMA CALL TRACE MODULE — TROUBLESHOOTING
Troubleshoot Troubleshoot Troubleshoot
Cells Subscribers Phone Models
_ Phone Model
Cell KPIs Cluster KPIs Subscriber KPIs KPIs
Call Search Capaci_ty Subscriber Phone Model
Analysis Group KPls Group KPIs
Detailed
S Call-by-Call Exception Analysis
Investigation Ana|ysis (no NASpin Huawei datZ)

RF Analysis Dropped Call
Charts Analyzer
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[ FEATURE OVERVIEW ]

u
'@ ascom

2TEST

HUAWEI WCDMA CALL TRACE MODULE — OPTIMIZATION

Optimize

(Overshooting Cells
Method)

¥

Detailed Investigation

Call-by-Call
Analysis

Coverage Area | | Google Maps Based
Optimization is *

Option for Huawei

* Available via
‘Huawei PCHR
Geolocation’
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[ ]
COMMON FEATURE DETAILS
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[ COMMON FEATURE DETAILS ]

WORKFLOW FOR COMMON FEATURES

= Analyze statistics
created from events

= Select/search calls
for analysis

= Analyze RF
performance per
cell

= Select area for analysis
= Select time period for analysis

Scope Selection

®

Cluster/Cell KPI

Phone Model/
Subscriber KPI

Call Search

¥

Exception
Analysis

Sequence Delay
Histogram

) 4

RF Analysis
Charts

Call-by-Call
Analysis

-
2TEST ascom
= Quickly find

exceptional events
» Time delay between
any 2 messages

= Analyze calls
message by
message

+7 495 215-57-17 | info@2test.ru | www.2test.ru | r. MockBa, HayuHblii npoe3g, 12




[ COMMON FEATURE DETAILS ]

Network Performance Problem

TEMS Discovery Network Solution

\
@ ascom

2TEST

With existing counter data, poorly performing cells

| canbe found, but other tools are needed to identify

_ ]
—

the root causes of issues like dropped calls.

Cell KPIs
B Cluster KPIs
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[ COMMON FEATURE DETAILS ] 3 ascom

2TEST
CELL AND CLUSTER KPIS @ oF4

= Quickly identify worst-performing cells and clusters

= Drill down immediately for advanced and detailed troubleshooting

» KPIs (counters) aggregated from Ericsson GPEH, Ericsson LTE Cell Trace, Huawei WCDMA
and NSN WCDMA Megamon GEO Interface data

= Per cell for:

Accessibility

Retainability

Mobility

Data integrity (including high-speed data)

= Per main service type for WCMDA (CS speech, PS Interactive R99, PS
Interactive High Speed, etc.), per CQI for LTE
For Ericsson GPEH WCDMA, also geolocate dropped calls on the map
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[ COMMON FEATURE DETAILS ]

CELL AND CLUSTER KPIS @ oF 4

il Cen kPL
8- Chart shows 10
KPIs | Chart Areas: 1 [}
— - worst cells for —
140 i \ ¢ (D)}
selected KPls
Blocked Calls 130
Blocked Call Rate (%) 120
RRC Connection Attempts 110
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s 50 8
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40
Mormal End Call
rma 5 30
Dropped Cals
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RAB Service Minutes 0
FAB Abnormal Releasss \3{} %l \3‘@ ‘Q ‘3@ Qp)p ‘Q, \'39 \‘;Q \'59
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& fo 4 & &
[1PSInt.R99/R99 M Unknown [l PSInt, EUL/HS []PSInt.FACH [Jidle [ CSVideo(64) MM CSData [DISRE [ PS Int. R99/HS
B C5 Speech
N J
Worst Cells | Accessibility Retainabiliy  Data Integrity B
Warkspace: C\Users\USNEST\AppData\Local\Ascom\TEMS Visualization Enterprise Client\7.2.0.1815\ViewPrefi... User ASCOM\usnest; Servery NTUSRSLO27\FORTVG4BIT; Database: TVEntConfig; Windows Authentication  @SCOIM
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[ COMMON FEATURE DETAILS ] 2TEST

CELL AND CLUSTER KPIS @oF 4

Grid shows KPlIs

for all cells

Row Count: 8838

4 Main Service & Normal End Calls

.+ Dropped Calls
& - '

T X+ % Dropped Calls ¥ & RAB Service Minutes ¥ & RAB Abnormal Releases =5 Mir >

2 KPls Chart Areas:

, ' Chart shows KPI
P— variation over time
Norm End Cals for selected cells

Dropped Calls
Dropped Call Rate (%)
RAE Service Minutes

RAB Abnormal Releases

Dropped Calls

Minutes per Abnormal Releass E

2 Main Service
Color | Main Service | &

[CIE Dark... SRE 5 =

D. Brown CSSpeech = Fﬁ& @

[EI[ ] vellow PSInt FACH .

(Il Blue  PSInt R99/HS L Time (Hour: Minutes)

(I Purple PSInt EUL/HS

1=

Row Count: 62

Worst Cells  Accessibility | Retainability | Data Integrity

Workspace: C\Users\USNEST\AppData\Local\Ascom\TEMS Visualization Enterprise Clienf\7.2.0.1815\ViewPrefi... | User: ASCOM\usnest: Server: NTUSRSLO27\FORTV64BIT: Database: TVEntConfig; Windows Authentication  @SCOIM
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[ COMMON FEATURE DETAILS ]

CELL AND CLUSTER KPIS @ oF 4

j=r=3

. L it A b ed o e
i
oS
SR 2 .
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[ COMMON FEATURE DETAILS ] 3 ascom

2TEST

& No way to tell if a few poorly performing phone

models are causing a large part of the network’s
| performance problems.

Network Performance Problem

TEMS Discovery Network Solution

Phone Model KPIs

Phone Model Group KPIs
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ascom

[ COMMON FEATURE DETAILS ]

PHONE MODEL AND GROUP KPIS @ or3)

Determine if a minority of phone models are causing a majority of issues

= Same set of KPIs as in cell KPIs

= Phone Model KPIs available for Ericsson WCDMA GPEH, Ericsson LTE Cell Trace, Huawei
WCDMA and NSN WCDMA Megamon GEO Interface data

= Load in phone model lookup file or analyze performance per IMEI-TAC
= Phone model and manufacturer also shown when available

» [nvestigate performance problems for specific phone models and services/RAB
type combinations

* Phone Model Group KPIs allow grouping into single category (e.g., certain
IPhone models) for grouped analysis

= Same drilldown to other features for advanced and detailed troubleshooting

+7 495 215-57-17 | info@2test.ru | www.2test.ru | r. MockBa, HayuHblii npoe3g, 12




[ COMMON FEATURE DETAILS ]

PHONE MODEL AND GROUP KPIS @or3)

Charts show worst 10

e

| phone models for
Stk % selected KPIs

Call Attempts a8

0 © Phone Model |~ TMEL TAC
- Accessibility

[ »

Blocked Calls 20 7 & T
Blocked Call Rate (%) 18
RRC Connection Blacks 18
RRC Connection Block Rate (%)
Initial RAB Establishment Attempts i
Initial RAB Establishment Blods

Initial RAB Establishment Block Rate %)

' Retainability

Dropped Calls
ok
=

|%6] @1ey oy paddoag

Mormal End Calls
Dropped Calis- -
Dropped Call Rate (%)

Main Service Minutes

Aggregated Minutes per Drop
. Mobility

SOHO Successes

SOHO Failures

SOHO Failure Rate (35}

Missing Meighbor Events

Dropped Calls Due to Missing Meighbor
IFHO Attempts

IFHO Successes

IFHO Failures []PsiInt. R99/R23 M Unknown [IPsInt. FACH [ CSData [ SRE [ PS Int. R9G/HS
TFHO Failure Rate (34) I Cs Speech B P Int. EUL/HS [ CS Video (64)

IRAT Attempts L .

l Waorst Phone Model
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[ COMMON FEATURE DETAILS | \3 ascom
PHONE MODEL AND GROUP KPIS @org)

Select Pihe Model Group

Phone Model Group

created by selecting
specific IMEI_TACs

IMEI_TAC
f 01254900

|.AI.IE} |

| 01254700
| 01254600

| 01254300
| 01254200

Edit Remave | Close
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[ COMMON FEATURE DETAILS ] E':?ST ascom

No way to tell if performance problems in a cluster
& are caused by one or two users who have “bad”

phones.
No way to monitor the performance for groups of
Network Performance Problem = - users such as TEMS™ Automatic units or important

corporate customers.
TEMS Discovery Network Solution

Subscriber KPIs

. Subscriber Group KPlIs

Note: Subscriber KPI feature is now available for Ericsson LTE
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ascom

[ COMMON FEATURE DETAILS ]

SUBSCRIBER KPIS @1 or 2

Determine if a minority of subscribers are causing a majority of issues

= Same set of KPIs as in cell KPIs

= Subscriber KPI Analysis available for Ericsson WCDMA GPEH, Ericsson LTE Cell Trace,
Huawei WCDMA and NSN WCDMA Megamon GEO Interface data

* [nvestigate performance problems for specific subscribers and groups of
subscribers, with easy identification of the worst IMSIs

= Same drilldown to other features for advanced and detailed troubleshooting
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[ COMMON FEATURE DETAILS ] 2TEST ascom
SUBSCRIBER KPIS or 2

“harts show wors

M'si iber KP1 2 x
©: IMSIs for selected KPIs =,
KPIs Chart Areas: 2
RAE Service Minutes []]

RAB Abnormal Releases i =
W 3
IMinutes per Abnormal Release 2 3
2 2
Mobility g 2
= =2
S0OHO Successes
SOHO Failures

SOHO Failure Rate {35)
Missing Meighbor Events

(n] ed Calls Due to Missing Meighbo
d e s b e [Jidle EEECSSpeech QI PSInt EUL/HS [JPSInt.FACH [N PSInt ROYHS [ PSInt.R99/Ros [ Unknown

IFHO Attempts [ SRE [ CSVideo (64)

IFHO Successes ? 7

IFHO Failures B £ i o =
= 4 80 g

IFHO Failurs Rate (%) £ = -
o2 40 z

IRAT Attempts = 2 S
s 0 i}

IRAT Successes

IRAT Failures

IRAT Failure Rate (3}

IRATCC Attempts

Al EC e [Jidle [ CSSpeech I CSData [CIPSint.FACH [HEN PSInt.R9S/HS [ PSInt.R9%/R95 [ Unknown

IRAT CC Failures [T 5RE MM CSVideo (64) | PS Int. EULHS

IRAT CC Failure Rate (%) ES )

Worst Subscribers | Accessibility  Retainahility  Mobility  Data Integrity

Workspace: Ciilsers\USNEST\AppData\Local\Ascom\TEMS Visualization Enterprise Client\7.2.0.1815\ViewPrefi... = User ASCOM\usnest: Server: NTUSRSLOZ7\FORTVG4BIT; Database: TVEntConfig: Windows Authentication  @SCOIM
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[ COMMON FEATURE DETAILS ] 3 ascom

2TEST

SUBSCRIBER GROUP KPIS (1 oF2)

Monitor performance for groups of subscribers

= Calculate KPIs per group for subscribers in the recor

= Examples of subscriber gro
= TEMS Automatic units
= TEMS™ Pocket units

= Corporate clients

B

= VIP subscribers

= Drill down to individual subscrib > performance
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[ COMMON FEATURE DETAILS ]

SUBSCRIBER GROUP KPIS or2

\
@ ascom

2TEST

O % T

IMSI groups

Group MName

-+ Normal End Calls

Row Count: 1

2 B Dropped Calls 2+ % Dropped Calls

* 3 RAB Service Minutes = F Minutes per Abnorr|

1

+ Main Service 3 MWormal End Calls

Row Count: 289
% A Dropped Calls ¥ E+ % Dropped Calls

¥ 4 RAB Service Minutes ¥ & RAB Abnormal Releases ZH M~
5

&l

0.0

432020623 SR i i 50.00 0.0 i1
432020623  Unknown 0 a 100,00 0.0 i 0.0
209118308 SRB 1 a 0,00 0.0 0
IE 1186222020 SRB 1 0 0.00 0.0 0
i 400402020  SRB 2 0 0,00 0.0 0
gl 401202057  SRB 1 0 0,00 0.0 0
e 401202063  SRB 2 0 0,00 0.0 0
i 401512020 SRB 1 0 0.00 0.0 0
[BE 402002020  SRB 2 o 0,00 0.0 0
403122020 SRB 0 0 0,00 0.0 0
403322020  SRB i 0 0.00 00 0
405202084  SRB 1 0 0,00 0 0
| i ....ANOP07000 SRR n a a ]
b " | *
Accessibility | - Mobility  Data Integrity
Data iz not avaiable. Grid shows KPI
Workspace: Ci\Users\USNEST\AppDatahLocal\Ascor\TEMS Visualization Enterprise Client\7.2.0.1815\ViewPrefi., | Ust bre akd own for a" lM SlS itConfig; Windows Authentication  @SCOIM
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[ COMMON FEATURE DETAILS ]

Network Performance Problem

TEMS Discovery Network Solution

\
@ ascom

2TEST

Existing data sources do not provide enough details

or information from real subscribers to allow the
root causes of problems to be found.

Detailed Investigation
= Exception Analysis

= Call-by-Call Analysis
| = RF Charts
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[ COMMON FEATURE DETAILS ] E\"EST ascom
EXCEPTION ANALYSIS @ or2)
P

= Summary of all events in primary databases -

» Analyze exception events — examples:

System release events

NAS failure messages

System block events -
Channel switching failures e~

i L = W - (P ~
= Drill down to determine if problems are for specific: \w e
- RAB types > ' ’ ff
.—‘f’ -

- Exception classes or cause values o

- Mobile phones or mobile types »«{""\

» Send to call analysis feature
for detailed analysis
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[ COMMON FEATURE DETAILS ]

EXCEPTION ANALYSIS @or2)

o TEMS Discovery | o
[ nalyze by
T T Network generated cmoge Ty -
s NAS messages
= — events LOCATION UPDATING REJECT
Addirional RAB Estblishment Failure Sohsttey e upchbe et
Additional RAB Establishment Success 2176 2051 ‘ H ‘ ‘ :::‘“: = ‘: = =
Blocked Call 508 508 miiilinag
Blocked Call Load Sharing W . : i
5 —— _ o
Call End Channel Switch tol. TR [ Row Count: @
Call End . ; Marmal Z Message Name am Groop 5 Occurrences -5 Call Count Soa |:§: R:.iul Couse = Mdjlinfu:nrict £ Occurrences £ Ca!.l Count
Channe Switch Failure =i @ = i e -
E:a""d :;;:02":;: INTERNAL ADMISSION_CONTROL_RESFONSE RANC 614962 - G
e INTERNAL CALL SETUP.FAL 24 For Ericsson GPEH, UETR, :
INTERNAL_CHANNEL SWITCHING RNC 207128
e Fom Ousie Rty espat_ontooe ACTATE fnc 1984 LTE Cell Trace, UE Trace, i
s INTERMAL_CMODE_DEACTIVATE RMNC 3101 = 227
Bropped Gal ]FHCE : INTERNAL_FAILED_HSDSCH_CELL_CHANGE RNC a5 H vawel WC D MA of N SN -
Dippeoal M"f'"g Nc'ghk_”r INTERNAL_FAILED TRANSITION_TO_DCH ~ RANC 1 500
Hayipedtai Radio Connection S | 1y T pAL HSDSCH_CELL SELECTION_NO_CELL SELECTED  RNC 1668 WC D MA M eg anmon G EO 394
Df"ppeni 2l Soft Handover Fail [ 1\ rea AL TFHO_EVALUATION RMC 1407 2]
Hfgh Speetile et i INTERNAL IFHO_EXECUTION RMC 1367 eve n'[S
Mot G oo St o INTERNAL IFHO _EXECUTION_ACTIVE ANC 1353 1ear
High Speed Cell Sefection Success Mew Cell After Harc INTERNAL IMS] BME 535208 196488 ‘ ‘
IR Messuremenl tarr INTERMAL_MEASUREMENT_HANDLING_EXECUTION FNC 3037 1228
Eetlk MenstemyiESig INTERMAL RAE_ESTABLISHMENT RNC 148243
IFHO Failure H : 2307
IFHO S.uccc.ss — L = | l d b
Initial RAB Establishment Failure CAUSE_VALUE B EXTENDED_CAUSE_VALUE Dr' own y cause
Initial RAB Establishment Success e [ CAUSE VALUE v a' ue an d R AB typ es:
e e EXCEFTION_CLASS BE !
"CAUSE VALUE NOT APPLICABLE Send to Ca."-by'Ca."
CELL_UPDATE IN_DRNC

MODE_TNTERMAL_FAILURE_6
PROCEDURE_TIMEOUT
PROCEDURE_TIMEQUT

analysis.

CAUSE VALUE NOT_ABPLICABLE

CAUSE VALUE NOT_APPLICABLE

CAUSE VALUE NOT APPLICABLE
W

EXTENDED CAUSE UALUE_NOT_APPLICABLE
EXTENDED) CAUSE VALUE_NGT_APELICABLE
EXTENDED CAUSE VALLE NOT APPLICABLE

* Huawei WCDMA Traces
do not contain NAS messages
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[ COMMON FEATURE DETAILS ] 3 ascom
CALL-BY-CALL ANALYSIS @ oF2)

= Direct drilldown from many other features or result
of search for specific calls

» Find patterns in calls and the sources of problems
= Same users '

= Same message sequences

= Easy-to-use views

= Call Messages view allows calls to be
followed message by message

messages
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[ COMMON FEATURE DETAILS ] 2TEST Scom
CALL-BY-CALL ANALYSIS or2)
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[ COMMON FEATURE DETAILS ]

RF CHARTS — WCDMA

2TEST

FOR RADIO MEASUREMENT PERFORMANCE EVALUATION

Distribution Chart

Dﬁ Chart
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For showing distribution of RF measurements
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Scatter Chart

@ ascom
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For showing relationship between RF measurements
Size of bubble shows count of pairs of values
Periodic (MRR-W) or from soft handover evaluation
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[ COMMON FEATURE DETAILS ] 3 ascom

2TEST
RF CHARTS - LTE

FOR RADIO AND THROUGHPUT PERFORMANCE EVALUATION

Distribution Chart Scatter Chart
" R -
0-| i 0 - s
D= | wtA 3 —— Gaksirwm et W RAC MUASURIMINT R | Chart Areas 1 | Diata from Celt i
;ﬂm it i RERP ; ~ .\
TAL PO T | 7 RERg
DL Torcughead Pzan] -E 1 -—ﬂ—;—-—.—-—-—'_.-_.-.-__\—. IMTERMAL PER UE TRA . -
TRt LR v 1 ' v ' ' v O Thraugiout o]
e 101 k-] 51 &5 E-1} -TE n |
AR Teeghou e
of . e | E -
S
j = g
. _|_|_-I 1 1 U ) 1 J E -
2 [ 1z LI ar X2 3
o P B O Teeavgbout (Mbos] o FP I Gk Throeghowt [Miua]
L]
il L] e B®
- R I 1 i 1l v v N v v " 1 B " N v i
1 & - 3 5 7 o32-M BN T BA DS P A RNNA
d ; / DL Thiougheat [Mbea)
108 k-1 1 L 45 48 4% AL 28 I{g-%muﬁmmnm
i h S
= For showing distribution of RF measurements = For showing relationship between RF measurements
» Includes throughput measurements = Size of bubble shows count of pairs of values

» Includes throughput measurements
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[ COMMON FEATURE DETAILS ] 3 ascom

2TEST

& Difficult to find problems with delays in message

sequences which affect subscriber perception of
& the network.

Network Performance Problem

TEMS Discovery Network Solution

Detailed Investigation

| = Sequence Delay Histogram
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[ COMMON FEATURE DETAILS ] 3 ascom

2TEST
SEQUENCE DELAY HISTOGRAM

|'6_'| . |':-"=-'

Calls From ; |Ent|'re Scope v| Bin Resclution (ms): 500 [;:i
From: INTERMAL CMODE_ACTIVATE

Tex [l "NAL CMODE DEACTIVATE

( Select time bin

resolution FUERIN R il
1 .61 6208 98.9198.99 99.195.1799.25 9973 99.32
Select any pair of SE—. 5 S < 100
Ericsson GPEH, Cell [ %
Trace or NSN WCDMAE i
Megamon GEO -
messages -
A =
Z 400 o &
8] 150, B
300 40 =®
250 30
200
150 20
100 10
50-
D ) it e {]|
T g 2 2 B N ¥ &4 585 98 8 8 T
LIFI s [=} [=] [=} (=] o o o (=] [=1 [=1 [=} (=] [ SR} L
By & PR RS 2L R g2 #=
S g £ 2 2¢ &8 g2 g8 g g - -
f=] {=} o o {=} [=3 o (=] = o (=} (=}

Send outliers to
call-by-call
analysis

Time Differenc
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9

2TEST

REPORTING AND AUTOMATED SUBSCRIPTIONS

ascom

[ COMMON FEATURE DETAILS ]

= Reports in Excel, PDF, or Word — Client triggered (also automated subscription
managed by server administrator in TEMS Discovery Enterprise - Network)

= Currently available for Ericsson WCDMA GPEH, Huawei WCDMA, Ericsson
LTE Cell Trace and Ericsson UETR/MTR formats

= Available Report Templates:
» Performance Summary Report (Ericsson GPEH and Huawei WCDMA)
= Cell Performance Report (Ericsson GPEH)
= Executive Report (Enterprise Only, click-through interactive for GPEH)
» Subscriber Trace Report (UETR + MTR trace formats currently)
= CSFB Performance Report (via LTE Cell Trace + WCDMA GPEH combined project analysis)

» Built on SQL Server Reporting Services platform
= Automated, scheduled reports delivered by email (Enterprise — Network only)

= Ad-hoc generation of reports at client for selected project and scope
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2TEST

[ ]
GEO-ANALYSIS BASED ON GOOGLE MAPS

(Currently available in Ericsson GPEH and Huawei WCDMA modules)
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[ GEO-ANALYSIS | \&

ascom

2TEST

GEO MAPS EXAMPLE: TRAFFIC DENSITY

* Heat maps, Binned Maps, Create Custom KPIs, Map Filtered Selection
= Traffic Density (Hot Spots), RSCP, Eclo filtered by Events, Selection

Y ; ECRING
S ok
N ¥y
(s) : Je -l
ntrase
Park
TAUXTON 5 Melmpulrlﬁ

[l

GIRGLE = Wnreho'i'

rl:m

=PI
| i : JH
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A, = Bl ¢
. e g

i e g e i'L 2 onat v oM | L
| { S ! 1 T Lege Iawr
M-SENWE 7y Ritz- Carlton L_‘ aot 1 nd = 7 WCDMA Cells
e __ Washington DC : : -m ! I =) Traffic Density-All Traffic-Call Starts HEAT Py
1 3 B i H e [
tEwy NW Washington s BOWNTOWN et == Metric Max: 142 | 10688
7 Circle Parkg L , ﬁ B STREET NEAR - [ 10713
eI '" L i b of L‘JIE iND a3
e\ o \ ;Fﬂnﬂga;ﬁk&p : o&. = ; Hstiw — -,3-15"":-—_ (= || Call Start Density
L\ ~ geshingto % od | @ A e .. [7| Traffic Density-All Traffic-Call Starts
- ity L W i fig=c{T} e E National BN:Ig
) ' oA s Eion Lt L X Museum o
iy ; J L B
. 4 \
| '@

{

L ! Lo
| >
F"’- nﬁl __
“"Hﬂﬁ i Unned States | 4 >= Metric Min: 10
Capﬂoi 0=l = ric Min:
Insml.n q - " "
Select Layer Display Options:
Bin Size: | ——- 1
o Y
: e _- _ Opacity: [} 0%

S—
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[ GEO-ANALYSIS | \&

@ ascom

2TEST

GEO MAPS: USER-DEFINED GEO KPI CREATION

» Select Metric and Filters: Service, Band/ Frequency, Call End Type

Meas. RSCP Avg Best Cell

i Radia Metwarc
i Radia Metwork Extens!
i Channel Switching Fail
i So Handaover Failurs

i system Inftiated Releas

7 Multi RAB £5+PS
4] Multi R4S FS Only
[ Unicnawn

Band/Freq [2 Selected] a

Coverage - Best RSCP - IaF Measurements - Indoor
Coverage - Best RSCP - IaF Measurements - Cutdoor
Dropped Call Density-All Traffic

Display Geo KPI
B Geo Entity Type: Recording Area |¥|
KPLInfo 2! l |Filter Selection 8 !
{ 1 Recording Area
Gea KFT Name: 1 = Service [1 o Geo KPI Selection
5 ] Service P —— e
- i Geo KPI
Desaiption: V [di= Cluster
W Laad Sharing 7 Signaling &
i Traffic Call Idle To RRC 45 Speach Subscriber Group
i+ | Trammc Call ARC To DE [ CS Videa/Data Best Ec/No Call §
[ Metric | i i signaling Call iz To 7| [ PC Int LIRA Phone Group
. =i [¥ Dropped Call ¥PS It ELLHE Best Ec/MNo Call Stereosopesn
initiations. Used to visualize i Cther [ PS Int FACH :
Call Start Exfin Aug Best Cell call density. 7 his 4 P Int RGBS Best Ec/Mo Call Start-PS Interactive
st dm e oot | S Tt REB/R99 Coverage - Best RSCP - IaF Measurements - All

W Missing Neighbor = | Band 2100
W Radia Connecion Sup - [#) 20635 Dropped Call Density-CS Speech
W Congestion s N N
B Trorisgart Dropped Call Density-PS Interactive
SO0 el locked] Quality - Best Ec/Mo - IaF Measurements - All
W Measurement Control
W IRAT Quality - Best Ec/No - [aF Measurements - Indoor
FIFHD .
W HS Hard Handover Quality - Best Ec/No - [aF Measurements - Qutdoor
BN Hard Hanlarec Traffic Density-All Traffic-Call Starts
W T User Plane Corérol
I Fafied-Traasilian 100G Traffic Density-CS Speech-Call Starts
¥ SRB
W Fallure In Radio nterfa | Traffic Density-PS Interactive-Call Starts
7 UTRAN Generated (s | [Call Geo Status [3 e
¥ Radio Convectian UEL| | = [¥] CallGeaStatus
i Other RANAF] b -
i & Other FAC] [ Gutdaar Select Map Type: | Bin -
= [# call End ] Unéencwn
e Select Layer Display Options:
& IRAT Handover Bin Size: .—| I— 200m
W IRAT Cell Change
H & Channel Switchto [die . M
i i UE Generated Sigralin Opacity: U 40%
i W Resource Optimizatian)
¥
e oK | | Cancel |
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2TEST

[ ]
ERICSSON WCDMA GPEH MODULE FEATURES

(Includes some features for Huawei WCDMA)
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[ GPEH MODULE FEATURE DETAILS ]

PERFORMANCE SUMMARY REPORT @ or 1)

Report available for
Ericsson GPEH &

Performance Summary Report
Report Time:  9/8/2011 4:12:48 PM Worst Cells on Dropped Calls
Reporting Period: 08/22/2011 ~ 08/22/2011 Dropped Calls
Project: Demo 1000 - _A0%
3575%
o 33.38% i
Description: Demo 800 B Urknown
N Signaling
I Muli RAB C3P3
= 600 g:l? [0 Mulli RAB PS Only
= = B FS Int URA
8 = FS Int R99 Reg
400 = B PS It R99 HS
PS Int FACH
I FS It EULHS
Il CS Video Data
Table of Contents B CS Spesch
Idie
Reports
=  Worst Cells on Dropped Calls
= Dropped Calls Analyzer (for Top 3 Cells with Waorst Dropped Calls)
* Al Dropped Calls — Summary by SubClass/End RAB
= Worst Subscribers on Dropped Calls
= Worst Phone Models on Dropped Calls W R!SITItS F;g IR; cs +R;\SB MFl'.I!IRt c‘;’?&

Accessiility Reports b b 19.02% o 16 0 523 3 281 ] 1 1 1 0 o
= Worst Cells on RRC Connection Blocks B 13.02% 1} 9 0 343 2 178 1 1 3 1 0 1]
= Worst Cells on Initial RAB Establishment Blacks
«  Worst Subscribers on Initial RAB Establi Blocks b 6.14% o 4 0 221 1 96 0 ] 3 1] 0 1]
= Worst Phone Models on Iniial RAB Establishment Blocks

b 2TTT% 0 12 0 153 0 139 2 o 0 o] 0 0

Capacity Reports B 33.38% o 14 0 137 0 106 0 V] 3 3 0 1]

. 4 B.82% o 2 o 174 1 83 o o 2 o 1] o
= Worst Cells on Peak UL Channel Element Consumption (%)
=  Worst Cells on Peak DL Channel Element Consumption (%) ¥ 45 75% ] 25 0 140 0 96 0 o 2 0 0 i)
«  Worst Cells on Peak UL Interference (dBm) z
*  Worst Cells on Peak Non-HS OL Power Consumption (%) 3 6.03% o 1 1] 121 1 86 1 2 4 1] 0 i)
d 941% o 0 0 133 0 36 0 ] 0 o] 0 4]
1] 12.61% o 8 0 102 0 68 4] ] 2 o] 0 4]
L
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9 ascom
[ GPEH MODULE FEATURE DETAILS ]

2TEST

Difficult to find and diagnose RF problems that do

& not trigger alarms. Examples are LNA faults and
Network Performance Problem § swapped feeders which result in downlink / uplink

imbalance.
TEMS Discovery Network Solution

8 RF Diagnostics
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9 ascom
[ GPEH MODULE FEATURE DETAILS ]

2TEST
RF DIAGNOSTICS* aor2

= Cells with RF issues are automatically identified

= For each cell, the number of calls affected by each RF issue is calculated:
= QOut of coverage
= High DL interference
= High UL interference
= UL/DL imbalance

= Possible causes for each RF issue are also evaluated

= Assists with identifying site installation issues, parameter-setting problems,
broken equipment, cells covering too far, and handover issues

= Sends affected calls to call analysis for more-detailed investigations

* Requires the OSS-RC feature MRR-W.
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[ GPEH MODULE FEATURE DETAILS ]

RF DIAGNOSTICS @ or2)

Statistics for seiected

RF issues

37 TEMS Visualization Enterprise Client =8 x
File View Tools Window Help
% 5
Eﬁ -5 Total Calis Evalu 5% High DL Interf X 4| High o /2 % Pilot Pollution X8 % Overshooti % Missing S0H X 8% SOHO Block X /% 50HO Failure X 8/% Unmonita * |
2 >1400 >5 = - = = = -
g DemoCell 19376 684 541 7 2432 541 10.81 2.70 3
Out of Coverage =
DemoCell 0805 440 591 26 53.85 3.85 285 3.85
gD aserference) T | ceneconnsrss 2 a1 5t 5156 156 525
L Resource Usage DemoCell 0261 750 6.27 a7 44.68 4.26 426
DemoCell 3720 685 6.28 43 48,84 13.95 9.30
DemoCell 3724 615 5.85 36 25.00 833
DemoCell 6067 544 6.25 34 38.24
. - = DemoCell 15031 529 5.86 31 32.26 223 3.23
Llst Of Essu% DemoCell 3719 450 6.44 29 44,83 345 10.34
¢ [ = —— —= S—
KFI - Value
Ec/No 95% Confidence Interval Maximum -12.56
Ec/No 95% Confidence Interval Minimum -2040
Ec/No Average 1648
Ec/No Samples Count 152
Ec/No Standard Deviation 196
RSCP 85% Confidence Interval Maximum -8247
RSCP 85% Confidence Interval Minimum -10545
RSCP Average -93.96 A
i
S heda B E s a8 E e e - VS » T =
1670 Py [C]@ Total Calls Evaluated -
2580 Demo! 062 [TIi) % High DL Interference Affected..
8331 71 High DL Interference Affectd €. |=
DemqCelL 2581 Demofsl 8332 [F1@ % Pilot Pollution T
[F]@ % Oversheoting Cell
Y [T&) % Missing SOHO Neighbor
0929 6 o & LI Dlm el i
Legends
TieE lem ey High DL Interference Affected Calls
4107 = S2tedd @)
Jemofell;18534 #0527 13)
Demgligh4108 | B
4246 0 13to2s 188)
4 ] 0to13 (1440)
Demogp 4247 l h i
57 emallcC ma
s 38 | Details o
[ Demqtipi 5939
1822
ez
Dy 12745
Demm 8047
N Demogi12746 éngBR 100, , a B
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9 ascom
[ GPEH MODULE FEATURE DETAILS ]

2TEST

= Can get an overview of cells with resource issues

from counter data but have no way to drill down to

Network Performance Problem | see detailed resource usage over time.

TEMS Discovery Network Solution

B Capacity Analysis
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9 ascom
[ GPEH MODULE FEATURE DETAILS ]

2TEST
CAPACITY ANALYSIS @oF3)

= Cells with resource issues are automatically identified
= For each cell, peak values are calculated for critical resource types
= Downlink resource types:

= DL power
= DL channel elements (hardware)
= Number of HSDPA users
= Uplink resource types:
= UL interference

= UL channel elements (hardware)
= Number of EUL users

* Drilldown into detailed charts with very high resolution

Note: Capacity analysis available for Ericsson GPEH & Huawei WCDMA
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[ GPEH MODULE FEATURE DETAILS ]

CAPACITY ANALYSIS @or3) C

usage for each cell
' during entire scope

3% TEMS Visualization Enterprise Client
File View Tools Window Help

Hew@EG® L Edin =5

s
g o@ . S
E%' J|cet -5\ ROPs Evaluated X | Max DL Power (dB X5 Peak Non-HS DL Pow X8| DL Channel Element 3| Peak DL Channel E| - E-8| Max HSDPA Use. X 5| Peak HSDPA Users (5) b
% | RFlssues I = = - - = = =
é’ Ot of Covernge DemoCell 3466 16 a5 76.0 256 210 50 260
High DL Interference DemoCell 8947 16 22 64.0 172 10 60 150
Capacity Issues DemoCell 2240 16 a5 64.0 256 15.0 60 310
_ DemoCell 10778 15 45 63.0 262 110 &0 310
UL Resouree Ussge DemoCell 1796 16 45 62.0 262 13.0 60 43.0
DemoCell 21041 16 15 61.0 256 180 60 310
DemoCell 7423 16 5 60.0 256 120 60 820
DemoCell 4529 16 a5 9.0 258 15.0 50 26.0
DemoCell 1388 16 a5 59.0 262 170 60 250
DemoCell 0337 16 42 59.0 172 50 60 180
DemoCell 6066 16 45 59.0 256 310

Charts show peak

o ¥
1Es Chart Areas: 1 [} Data from Cell: DemoCell 6063 resource usage I
DL Resource Usage 4 = -
® each 15-min RO
Peak DL Channel Elements Consumption 95th Percentile 7
Peak Non HSDL Power Consumption 95th Percentile K 0
z 6
it}
§ 55
g 50
E 45
2
‘g 40
§ 35
i < 3
2
List of resource g
5 2
types — drag and i
F
il 10
5
U a3 & o
@f‘ «e’y«e‘” \e"?@‘ﬁ @«~ «\‘ &"a@ &£ 'B@ é"@@'{; «'5"3’ “:‘ _@\\ f«k‘ﬁ@@«‘: @"?@“J\G@ & @@«G‘Jc’@cfcm_f\\‘ &@ o \"i‘&'b
@@v@@@“@@&@@@@@@&@@@@@@“&@@9@9@9@9@@@‘@9@9@&@& °
ROP Time:
I e & 7 I et penanins e CoTomP"
(- r

| RoP Chart [ Line Chart
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[ GPEH MODULE FEATURE DETAILS ]

CAPACITY ANALYSIS @org)

3T TEMS Visualization Enterprise Client

File View Tools Window Help

I I - T R A=

G

7 0@ G 5
1]

E‘ ﬂ + ROPs Evaluated + Max DL Power (dB | Peak Non-HS DL Pow £ DL Channel Element X & Peak DL Channel £ -+ Max H3DPA Use X 5| Peak HSDPA Users ﬁél

: et [ R 5 FRT  B REERE ) ST TRV H S

= || RFIssues & = - = = - = -

3 DemeCell 3466 16 45 76.0 256 210 60 26.0

Out of Coverage

High DL Interference

DemoCell £947 16 42 64.0 172 40 50 150

(Capacity Issues DemoCell 2240 16 a5 64.0 256 150 60 310
DemoCell 1796 16 45 62.0 262 12.0 60

UL Resource Usage -

e — : A Line charts show
DemoCell 7423 16 45 60.0 256 120 60
DemoCell 4529 16 45 59.0 256 150 60 " 1 f
DemoCell 0388 16 45 59.0 262 17.0 60 Varlatlon 0 reSOU rce

DemoCell 0237 16 42 59.0 172 5.0 60

DemoCell 6066 16 45 59.0 256 310 60 usage in Selected
e | ROPs

L]
165 Chart Areas: 4 [) Datafrom: /2472009 10:45:00AM +
INTERNAL_SYSTEM_UTILIZATION 4
CAPACITY_CREDITS_DL 1% &
CAPACITY_CREDITS UL 2 o
@ 30 = &
CONSUMED_CREDITS DL = 70 2
CONSUMED_CREDITS UL g ® 2 =
2 z 5 x
50 « 40
DL_NON_HS_TX_POWER E 20 ; 30
DL_TX_POWER z 30 E
z 3 =2
MAX_DL_POWER o 0 R (i}
NUMBER_OF_EDCH_USERS_IN_SERVING CELL a 0
NUMBER_OF_USERS_ASSIGNED_TO_PHYS_HS CHAN 45:38 46:18 46:58 47:38 48:18 45:38 46:18 46:58 47:38 48:18
UL INTERFERENCE 4 ¥ Il CONSUMED_CREDITS DL 4 ¥/ I DL_NON_HS_TX_POWER
300 . 30
. _
2 0 %
= o
2 200 = 20
5 £
. S 150 215
ISt Of resource £ w S q
z i
—d : g = .
o
esS rag an s :
=
p . 0
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9 ascom
[ GPEH MODULE FEATURE DETAILS ]

2TEST

Network Performance Problem

TEMS Discovery Network Solution

Detailed Investigation

| = Dropped Call Analyzer
| - Geolocate Dropped Calls
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9

2TEST

ascom

[ GPEH MODULE FEATURE DETAILS ]

DROPPED CALL ANALYZER @ or2)

» [nvestigate cells or phone models with a high number of dropped calls

= Efficiently identify common components for the dropped calls. Are all the drops
actually for the same?...

= Cell (when investigating dropped calls per phone model)

Subscriber

Phone model or IMEI-TAC (when investigating dropped calls per cell)

Time period

Drop reason
RAB type
= | ocation (1km by 1km grids)

= Drill down directly for a selected component

= Geolocate dropped calls

= Send to call-by-call analysis
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[ GPEH MODULE FEATURE DETAILS ] 3 ascom
DROPPED CALL ANALYZER @ or2)

. - Easily identify
e -| - common

PHONEMODEL: APPLEIPHOMNE 3G (A1241) Com pOﬂEﬂtS Iﬂ
dropped calls

]
[=]

Bl et el kil -l -l el
1] e o RRL N T S 6 g B o N o= B T

DroppedCalls Count
—h
=]

[ TR S R S T S B o R (= =]

Dropped Call Analyzer
available in Ericsson GPEH
and Huawei WCDMA
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9 ascom
[ GPEH MODULE FEATURE DETAILS ]

2TEST

GEOLOCATION - VIRTUAL DRIVE TESTS

All geolocated
dropped calls in a - : :
selected area | : [Dropped Call-Tdie

| Diopped Call= 5 Speech
Dropped Call - PSInt. EUL/HS
Dropped Call - PSInt, FACH
Dropped Call - PSInt. RA9/HS
Dropped Call - PSInt. R99/R93
Dropped Call - All Services

Cell KPIs  Coverage [Eallalailelid

Legends & Layers

Dropped Call - All Services

Bl 102 @2
] 1to1 [19) L

Selected Geo-dropped Call

— Active Set
——d4 Terminating Cell
= Originating Cell

- CellMame = D4398AL01
\RNC_ID = 702

cIn=12911

Row Count: 1 SC= 433
+a/ Duration (s ¥ 4 Originating Cell 40 Originating 5 ¥ -5 Start Main Service +1 Release Cause 42 Ten UAF\_‘FCN = 4436
= & = B B E i | | Latitude = 38.9588
. - ; — — — = — 1 | Longitude = -76.85981
1053237 54 D4398AL1 433 PSInt, EWL/HS: PS5 Int EUL/HS Max numberofRLC retransmissio.. D4 [P T
Antenna BeamWdth = 63
Mech Tilt=0
|P-CPICH Power (dBm) = 35
L] | il [
Lon: -76.881224, Lat:38.907992 Zoom: 8,48
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9 ascom
[ GPEH MODULE FEATURE DETAILS ]

2TEST

&= Complex performance issues could be investigated

using the powerful GPEH data but it is difficult to run
| own queries on the data.

Network Performance Problem

TEMS Discovery Network Solution

Detailed Investigation

il - User-Defined Queries
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[ GPEH MODULE FEATURE DETAILS ] E1§ST ascom

USER-DEFINED QUERIES @ or 2

= Create your own queries on raw GPEH events
= Query raw data for all occurrences of any decoded GPEH event

= For each occurrence, determine if expressions are true or false — based on any set of
conditions on the information elements

= Associate call-level information with each occurrence of the GPEH event (IMSI, IMEI-TAC,
duration, current cell, etc.)

= Queries are stored on server and can be shared with other users

= Examples:
- All abnormal releases of traffic RABs due to issues related to SOHO
- All channel switching failures caused by lack of transmission resources
- All RRC connection requests in a cell with Ec/No < -10 dB
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[ GPEH MODULE FEATURE DETAILS ] 2TEST

USER-DEFINED QUERIES @ or 2

&
Please select a query from the list and then perform one of the actions:

Row Count: 2
% Query Name + Created By 4 Create Date 4 Last Modified Ti
& & -~ =

~ Adrnission Control on Traffic RAB

ASCOM\usnest ' 2010-08-07 2157

¢ | I

Details:

Query Mame: Channel Switch affected by AAL2

Message Name: INTERNAL CHANNEL SWITCHING £ 2009-08-2610:00:00.013 True EVENT_VALUE_EXPIRY_HS_DSCH_INACTIVITY_TIMER [6
S | 2000-08-2611:30 =
SELECT [TIMESTAMP]=convert(varchar(23), [ewg_CORE][timestamp], 121), case when - e e | | 2009-08-2610:00:00,013 True EVENT_VALUE THROUGHPUT_DOWNSWITCH_UL [9]
(({[ewg_CORE].CAUSE VALUE = 536) OR ([ewg_CORE].CAUSE_ VALUE = 538) OR ([ewg_CORE} = ' 2009-08-2610:00:00.017 True EVENT_VALUE_TRAFFIC VOLUME_MEAS_INIT_UL [7]
KU T Sras sl e el DALE e - i  2009-08-2610:00:00.007 T EVENT_VALUE_TRAFFIC_VOLUME_MEAS_INIT [1
[ewt: COREL [sncrmodent], % | 2000-08-2722:30 L et s SR - _MEAs 0L
[ewg_CORE].[uecontext], = 2009-08-27 22:45 2009-08-2610:00:00.020. True EVENT_VALUE THROUGHPUT_DOWMNSWITCH_UL [9]
[Cid1] = [REPLACE_ANALYSIS_DB_MAME].[dbo].fn_lkgetCellName([ewg_CORE].[cid1l.lew] = -08-27 22: — =
iR s DGR, B o 200 | 2009-08-2610:00:00.020 True EVENT_VALUE_THROUGHPUT_DOWNSWITCH_UL [9]
[Cid2] = [REPLACE_ANALYSIS_DB_NAME] [dbo].fn_IkgetCeliName([fewg_COREL[cd2],lewd 2| 500 oo o000 2009-08-2610:00:00.020 True EVENT_VALUE_TRAFFIC_VOLUME_MEAS_INIT [1]
PP Bt b i nsane FARCT LA .7 A ' Ll :
2 | 5000-08-2610:15 2009-08-2610:00:00.020 True EVENT_VALUE_THROUGHPUT_DOWNSWITCH_UL [3]
New | [ Egitscopy | [ Deete | [ FetchData SOnS AEaE TG0 2009-08-2610:00:00.023 True 2 1979 EVENT_VALUE_TRAFFIC_VOLUME_MEAS_INIT_UL [7]
3000-08-26 10:45 2009-08: 26 £.0:41:00.330 True: 12 650 EVENT_VALUE_EXPIRY_HS_DSCH_INACTIVITY_TIMER [6
5008-08-26 11:00  2009-08-2610:00:00.033 True 19 4654 EVENT_VALUE_TRAFFIC_VOLUME_MEAS INIT [1]
2008-08-26 11:15 || 2008-08-2510.20:00.023 “rue 18 1947 EVENT_VALUE_EXPIRY_HS_DSCH_INACTIVITY_TIMER [6
‘  2009-08-2610:03:00.0F Twus 2 3501 EVENT_VALUE_TRAFFIC_VOLUME MEAS INIT [1]
Fetch Data
iC: bats o
— : 2009-08-2610:00:00.037 True 20 4315 EVENT_VALUE THRCUGHPUT_DOWNSWITCH_UL [9]
| Fetch | Info

. . -
G- . i
«; Please select a ROP and then | Row Count: 100369
;":t':::“’“ ke Date ETJMESTAMD B AALZ Falure 48 memoduleid - Uecontext 41 CHANNEL SWITCH_REASON =
. & &

2009-08-2610:15
2008-08-2610:30
2009-08-26 1045
2009-08-2611:00
2009-08-2611:15

. 2009-08-2610:00:00.003
__ 2009-08-2610:00:00.007

2009-08-2610:00:00.013

 2000-08-2610:00:00.010°

True
True
True

True

4

L[}

EVENT_VALUE TRAFFIC_VOLUME_MEAS._INIT [1]
EVENT_VALUE_EXPIRY_HS_DSCH_INACTIVITY_TIMER [&
EVENT_VALUE_THROUGHPUT_DOWNSWITCH_UL [9]
EVENT_VALUE_TRAFFIC_VOLUME_MEAS_INIT_UL [7]

»
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[ GPEH MODULE FEATURE DETAILS ]

Network Performance Problem

TEMS Discovery Network Solution

\
@ ascom

2TEST

= Neighbor lists from planning tool do not enable
| optimal performance in a live network.

| Introductions of second and third carriers in

network have made KPI metrics worse.

Neighbor Optimization
= |ntra-frequency

| = Inter-frequency
| = IRAT
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2TEST

INTRA-FREQUENCY NEIGHBOR OPTIMIZATION @ oF 2)

ascom

[ GPEH MODULE FEATURE DETAILS ]

= Optimizing the WCDMA neighbor plan is a central optimization activity that is
done using live traffic in TEMS Discovery Network.

= EXisting neighbors section
- Statistics on existing neighbor usage and unmonitored neighbors
- Used to delete unused neighbors and optimize selection priority

= Missing neighbors section

- Statistics on missing neighbors as reported by mobile phones
- Used to add missing neighbor relations

= Statistics for large numbers of busy hours can be accumulated
= All information is graphically displayed on a map for easy analysis

» Sends affected calls to call analysis feature if more-detailed investigation is
needed
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2TEST

INTRA-FREQUENCY NEIGHBOR OPTIMIZATION 2 oF 2)

ascom

[ GPEH MODULE FEATURE DETAILS ]

Remove unused - 5]

]
existing intra-frequenc s
B LA ANE o SE G- @ e - g q VA 5 Neighbor Usage
52 ™ 3 1 | Count: 34522
o " relations
7 ¥4 Neighbor 4 Existing Neighbor 43 Selec %
Lz Iz B _ =
DOS19BLL 13 D6034BL3 ; ]
DO919BL2 14 D6423BL1 e
DO919BL2 14 DO547BL2 9
. DD919BL3 10  D43093BL3 8
DOS19B12 10 D3122BL1 1
e DOo1anE Y 10 DES1201 2 Izl =
i D2292BL2 28 DO919BL2 ig s
T_| T | 3
= 53 Missing Neighbors
B E, Row Count: 2150
= Best Server 4 Missing Neighbors X4 Missing Neighbor B Missing Neighbor SC Zé
() = B =
| D640BALL §  D5846ALL
DO312AL1 3 D1082AL1
D6948BLL 2 D4954BL2
| D3264BL1 5  D6635BL3
é | De325AL1 4 DOB02AIN
 DGGO0ALZ 11 D2122AL2
| DNR3TAI & R1A5TALZ 184 =
]| i " 3
II Intra-Frequency | Inter-Frequency
IS Visuslization Enterprise Client\7.2.0.1815\ViewPrefi..  User ASCOM\usnest: Server: NTUSRSLOZ

Linked to map

frequency neighbors
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2TEST

INTER-FREQUENCY NEIGHBOR OPTIMIZATION @ oF 2)

ascom

[ GPEH MODULE FEATURE DETAILS ]

* Improve second and third carrier performance

= EXisting neighbors section

- Statistics on existing IFHO neighbor usage

- Used to delete unused neighbors and optimize selection priority

= Candidate neighbors section
- Algorithm determines if there are missing or down-prioritized IFHO relations

- Used to add missing neighbor relations or change selection priority

= All information is graphically displayed on a map for easy analysis

» Sends affected calls to call analysis feature if more-detailed investigation is
needed
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[ GPEH MODULE FEATURE DETAILS ]

9

2TEST

ascom

INTER-FREQUENCY NEIGHBOR OPTIMIZATION 2 oF 2)

B b0

L, 5

- =

AN E s S B SR

existing inter-frequency B, S o
i Row Count: 211
re|atlons srver UARFC B4 Defined IFHO Neigh X 4 IFHO Neighbor H]
= &l
. T s
| Dlc 2Bl 4412 32 DO345AL1 L
| DlsazeL2 4412 12 D1882AL2 z
| D1sszBL2 4412 2 D1848AL2 £
| Do737BL2 4412 28 D3604AL1 2
 D4397BLL 4412 23 D4397AL1 :
| D4397BL3 4412 31 D4397AL3 z
% |I'\‘|DR|:D|‘|.“F AA1D I MIOGREAT 1 ’)
g ” Candidate Neighbors
B Row Count: 204
. Best Server + Candidate Neighbor 4 IFHO Candidate Neig X - Total IFHO Succes X +# Eél
& Bl = =
| D6797BL3 D1882ALL 4436 3
| DB201BL3 D4569AL2 4436 6
| D0265BLL DO265AL3 4436 3
| DD265BL2 DOS01A71 4436 3
R -
| DD341MBA DO265AL3 4436 18
| phoagpiz NRI4RAI 2 443R 5
Intra-Frequency | Inter-Frequency | Change Request

Remove unused

Workspace: €

y Visualization Enterprise Client\7.2.0.1815\ViewPrefi... Us:er ASCOM\usnest; Server: NTUSRSLD27VF,

L“inked to map

Add missing inter-

frequency neighbo
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[ GPEH MODULE FEATURE DETAILS ]

IRAT NEIGHBOR OPTIMIZATION

= Ensure service continuity across
technology border

» [dentify unused GSM neighbors

= |[dentify poorly performing GSM
neighbors

= [dentify missing GSM neighbors

= Geographic representation on
map

NegbeOpEen 7 x
6 -] & W

Row Count: 220

1 = IRAT HO/CC Attemp X = IRAT HO Attempts X5 Avg GSM RSSIat IR K& Calls With IRATHO  E-5IRAT HO Comman -+ IRAT HO Rel | ~

' 2 UG
i1 1 -73.00 ¥ 0 0.00
1 1 -79.00 I L] 0.00
E 1 -48.00 ¥ Q 0.00
2 2 -50.50 2 ] 0.00
5 1 -68.00 i L] 0.00 -
4 [ 3
Row Count 433
{#H -+ Best Server UARFCN E = Defined G5M Neighbor Coun %+ GSM Nelghbor CGI +/Avg GSM RSS1 (dBm) = IRAT HO Attempls = | |
B - = w - - =@
10713 5 460-1-1202.57161  -80.00 1 Bl
110713 12 460-1-1201-41356 -78.33 4
10713 10 460-1-1202-25922 -B4.00 1
10713 10 460-1-1202-60036 0
110713 14 460-1-1202-22192 -74.33 9
10713 15 460-1-1007-30813 -72.00 1
+ 10713 15 460-1-1202-22192 -80.00 1 |
10713 13 460-1-1202-22192 -77.00 4 |
10713 15 460-1-1202-10476 -68.00 1
107132 B 460-1-1202-10477 -75.00 21,
10713 9 460-1-1202-26647 -71.0D ik
10713 g AB0-1-1202-27083 -17.00 1
. 10713 17 A60-1-1202-20748 -80.00 s
10713 17 460-1-1202-50076 -67.00 1
£10713 17 460-1-1202-50077 -75.00 1
10713 16 460-1-1202-20747 -69.00 1 i

Intra-frequency  Inter-frequency
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[ GPEH MODULE FEATURE DETAILS ]

CHANGE REQUESTS

» Collect additions / removals / selection
priority changes from other sections

= Generate XML file for direct load
Into OSS planned area

= Or export to Microsoft Excel for import
into other CM tools
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[ GPEH MODULE FEATURE DETAILS ]

Network Performance Problem

TEMS Discovery Network Solution

\
@ ascom

2TEST

A lot of performance issues in the network are

| caused by overshooting cells and overlapping
| coverage, but these areas are extremely difficult to

detect and locate.

Coverage Area Optimization

| = Overshooting Cells
| = Pilot Pollution
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[ GPEH MODULE FEATURE DETAILS ]

E;EST ascom
OVERSHOOTING CELLS @oF2

= Automatically identifies overshooting cells and helps decide if
down-tilt is needed

= For each cell an estimated overshooting cell distance is
calculated

For each cell the following statistics are calculated:

- Number and percentage of overshooting calls — those established
farther from the base station than the overshooting cell distance

- Number and percentage of calls established with poor quality

Results are presented on maps and in charts for easy analysis

i Y R
— B ———
e il -
L

1_I‘11?|1.

Q!

kA

= Use together with missing neighbor feature — down-tilt may be needed instead ;El
= Note: Overshooting Cell Analysis also available in Ericsson LTE Cell Trace ¢ Ei!
and Huawei WCDMA module ~§Eli!
AR
L

%lfi

‘l.q

A
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[ GPEH MODULE FEATURE DETAILS ]

OVERSHOOTING CELLS @or2)

Tocls Window Help

&L a e

uopoafes adoas EE ] i s

Statistics per distance
band on map

DemdCel) 1704

@GO AEE2h s

HEer 2 SE@e -] kL

14113

Demo&? 18887

D
Dem

Delr?ﬂ 0038

rr*{l 9589 ‘t

«1&517
D

el

* Demw 5525“
*Demq 14530

Den
Demﬂ

D I 741¢
Dem I 7422
s

I 0660 Del

Details

Dem 1619
Derr?l s ?

B o

o

Dem 19004
Dem‘? 1

Demﬁ‘ 18371 Dem¢

9075

oL A

[ =
DemoCell 0045 012
DemoCell 10034 0.46
DemoCell 16771 045 9417
DemoCell 20767 015 9396
DemoCell 10037 046 23.08
DemoCell 0046 0.22 0268
DemoCell 0044 012 o159
DemoCell 10965 017 9147
DemoCell 10224 0.62 2001
DemoCell 6163 0.26 29.90
DemaCell 10848 021 8046 . -
caizee 013 Statistics per cell on
DemeCell 3644 038 §7.93
DemoCell 0383 015 8538 o h t d
o1t e ot versnooting an
DemoCell 1117 321 8163 -
] o poor-quality calls
DemoCell 10968 017 79.20
Democell 3075 04 79.14
DemoCell 0343 1103 7549 77
DemaCell 16772 041 7483 330
DemoCell 6647 158 7391 17
DemoCell 13352 0.23 7378 242
Demotell 8736 03 7317 20 -
Coveoe Dt 75 Distonce 3.5) Esablihed € 2 0
= = = 2

110
234 [ 0 N
468 234 0 1 100 .
702 168 0 ’
936 702 0 “E ey 8
1170 936 0 80 &n\‘ 10
1404 1170 [ n 2
1638 1404 7 = -14 é
1872 1638 1 S w 16 €
2106 1872 1 = 18 g
2340 2106 4 20 °
2574 2340 3 = 22
2808 2574 0 = 24
3042 2808 o .
3276 %
3510 Ex] o
SR \umber of call |
e = U e[ 0] CallS 5

4446 15210 26910
4212 39 )
Distance

araz

and Ec/No per
distance band
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ascom

[ GPEH MODULE FEATURE DETAILS ]

PILOT POLLUTION (THRESHOLD-BASED) @ oF2)

= Automatically identifies areas of pilot pollution and allows users to
geolocate these areas on the map

= Based on measurement reports for soft handover

= Thresholds are numbers of cells within a dB range

- Example: the existence of four or more cells within 5dB triggers pilot pollution

= Statistics on RSCP and Ec/No help determine if down-tilt or new site is needed
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[ GPEH MODULE FEATURE DETAILS ] 2TEST ascom
PILOT POLLUTION (THRESHOLD-BASED) 2 or2)

Cells involved in worst |5

- . p— areas of pilot pollution E=E&
Pllot p0|lut|0n areas e X | SOHO Evaluations Afiected,. = —————

geo]ocated on map’ ‘ ) , Calls Affected PPThreshold.. 200
analyze Ce"S i Calls Affected PPThreshold... 180

IMSIAffected PP Threshold...

Ayvg Cells inPPThreshold Ba..
Total Cellsinall PFThreshol...
Mg RSCP at PP Threshold B..

Ayvg Ec/Mo at PP Threshald...

IMSI Affected PR Threshold Based

= B 8888

Row Count: 1206
+ S0HO Evaluations Affec E - Calls Affected P E 0 Calls Affected  E 4 IMSI Affected © é

m

Longitude: -76.957573 Latitude: 38.830385 |
Wodaésp‘acz ChUsers\USNEST\AppDatatLocal\Ascom\TEMS Visualization Enterprise Clienf\7.2.0.1815\ViewPrefi...

mber of pilot pollution events whe
the cell involved plus the number of calls
and IMSI are affected
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ascom

[ GPEH MODULE FEATURE DETAILS ]

PILOT POLLUTION (SOFT HANDOVER-BASED)

Alternative method to identify cells involved in pilot pollution
» Based on soft handover replacement
= Can be used if all measurement report data is not available

= All information is graphically displayed on a map for easy analysis.

= Sends affected calls to call analysis feature if more-detailed investigation
IS needed.
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[ ]

ERICSSON TRACING DATA SOURCE FEATURES
(GSM MTR, WCDMA UETR, LTE UE TRACE)
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9 ascom
[ TRACING DATA SOURCE FEATURE DETAILS ]

2TEST
TRACING DATA SOURCE HIGHLIGHTS

= Support for system release -
= WCDMA UETR W11A - W14A
= LTE UE TRACE L11A - L14A
= GSM MTR 07A-G13B text format from OSS
= GSM MTR 07A-G13B binary format direct from BSCs

= GSM CTR 07A-G13B text format from OSS
(TEMS Discovery Enterprise — Network Module supports only UETR, UE Trace and GSM MTR.

The Desktop variant also supports GSM CTR format) k /

* MTR, UETR & UE Trace parsed to same datak

» |RAT trace possibility
= View MTR, UETR, UE Trace simultaneously

= Charts: histogram, distribution, scatter

* Follow signaling between mobile and core ne‘t&" :
= Selected decoding of NAS messages in Details viexv
|
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9 ascom
[ TRACING DATA SOURCE FEATURE DETAILS ]

2TEST
USING THE TRACING DATA SOURCES

Follows same workflow as Common Features for Area Recording

oy ' D 4

Summary view Call view Measurement view Message view

Statistical information on: Statistics on call level View key measurements Follow the call message view
= Database level in a graphical view on a particular call

= [MSI level

= Cell level (only GSM)

[ Memsuremest (Gl ik 1151297}
;i Srmmary. | (ol sk - Gromp iy €l (20)
(A Dl Surmenary )| | _“:J_ | [L I ‘: = [
; | £ - e o D T Drans | BV

ClF PG, MiknatonL st CUaRCIMAYD ALETITskforiaiITRAN_TES . ‘;: is [ [z ETT]
Pukshase Vi 220 i} il o o> ETIE
Utization {sec} RIS : =2 - z [l [
|t e VIO 0000 A o oot Courn o et b ] oo G ¥ ol et () 7ot Twve 7 ] T I B g -
|| e e $1/21/200% 6:00:00 P LR 7 g F i ) L i Y2 5 o
|| [] Immo PoancIh, | 501 e = — =12 e e WA
|| o Shoched ol 1. o ORI G | § ] 1 4%4:— %:'J?' g s |18
|| ovoppaaicate @ : " e
il e o R a e
i _|Roo. 3 e E 1 E g L
o : ! R oA i i i o s, ¢ o
RAR s ke | s i ] 2 [ L
byl e [l o - —  E 5 . 3 T SO
S0k Addtion Metanpts: E Eln Il | 1= =
Ll | S 8 Cob T Code Pomer SlRSCD - SmhH  ETsimer 8 = = Th e = =
0 Result Dutput Period List - 250 | | | S S -
2 Phens it B s

T £

fal
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ascom

[ TRACING DATA SOURCE FEATURE DETAILS ]

HIGH-LEVEL TROUBLESHOOTING FEATURES

= Per subscriber overview B v

Row Count: 1
1 IMiST & Subs Infol 7 Subs Info? 2 WCDMA Normal End Calls: 8 WCDMA Dropped Calls 5 WCDMA Dropped Call Rate (1 # Channel Switching Suceesses. -8 Channg

= Search for specific calls A — = =t
using multiple filters

bl

Select subscrib

Row Count: 3

- Err——— 4 specific KPI

=i -

Conversational 26
Interactive 50
Multi-Searer 13
T
i
Driginating Cells
| Row Count: 1B
i Originating Cells o . Convamational: 26 (28 21
M F Pl
B ow
IMEL-TAC e 1Y
End RAB 210A1
End Event 251342
End Time Period 251301
DUB0O232
DUODE3Z
DUD10EL
DUD1653
= DUD1ES4
'-i = o DUD1ESS
510 ected(l e
EES1 1813777  Dugzzey
Criginating Calls Selactad(d} fpioazed : : : : : |
DUON232 R i
DUO0&33 DU03253
DUOL061 DUD3280
DUOL653 s
DUOLESA
DU0L853 ot
Dunzzat DUO406E M
DU03Z64 -
DU03 268
Glearall | | sesrch
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[ TRACING DATA SOURCE FEATURE DETAILS ] 21esT ascom
DETAILED INVESTIGATION FEATURES aor2)

. | .
Exception Analysis =
Row Count: 31
Message Name 9 Message Group | Occurrences -+ Call Count o -
. ssag) ssag P
= Call-by-Call Analysis :
RRC_PHYSICAL_CHANNEL_RECONFIGURATION_COMPLETE RRC 378 284
RRC_RADIO_BEARER_RECONFIGURATION RRC 76 72
. . . RRC_RADIO_BEARER_RECONFIGURATION_COMPLETE RRC 1394 402
= Graphical Analysis (next slide R ko st e : :
RRC_RADIO_BEARER_RELEASE_COMPLETE RRC & 2
RRC_RADIO_BEARER_SETUP RRC 358 352
RRC_RADIO_BEARER_SETUP_COMPLETE RRC 362 256
RRC_RRC_CONNECTION_RELEASE RRC 550 550 |
RRC_SECURITY_MODE_COMMAND RRC £ 0 1
RRC_SECURITY_MODE_COMPLETE RRC 296 268
il Row Count: 6
o {# Traffic Class 5 Occurrences -5 RRC Release Cause -5 Call Count +
Row Count: 76 [ - [ -
A [ Sel +|Start Time 4 End Time 4 Duration {s) 8 Start Cell -6 Start RNC 3/ End Cell 1 EndRNC 41 End Event 4 End Event Subclass 41 End Traffic C| 220 nermalEvent 220
o @ - o - o - o u @ D 270 usernactivity 270
O 2010-02-1010:00:30 2010-02-1010... 1 DU03268 a7 DUD3268 227 Call End RAC Relesse Cause N.. Conversational 52 normalbvent 52
| 2010-02-1010:03:01 2010-02-1010.. 1 DU03268 427 DUD3268 427 Call End RAC Release Cause N... Conversational 2 unspecified 2
©l 2010-02-1010:1624 2010-02-1010.. 1 D"l 58 427 DUD3268 427 Call End RRC Release Cause N... | Interactive 2 nermalEvent 2
©l 2010-02-1010:16:34 2010-02-1010.. 1 427 DUD3268 427 Call End RRC Release Cause N... Interactive 2 unspecified 2
[l 201N0-N2-1n1N-17-52 201N A0 s Il I813A7 427 Intarartiua
Bl
[ Message Details
. N RANAP_DIRECT_TRANSFER -
A Timestamp 1 Message Nam Cause H Event Trigger £ Trq |00 o 0 10:03:01,623 =
i (11 & & &
- - EVENT_PARAM_SCANNER_ID: 00000000000
2010-02-1010:03:01.600 RRC_SECURIT EVENT PARAM_EVENT_ID: 265

EVENT_PARAM_UE_CONTEXT: 2053
- EVENT_PARAM_RNC_MODULE ID: 3
2010-02-1010:03:01.607 RRC_MEASUREMENT_CONTROL EVENT_PARAM_C_ID_1: 25138

EVENT_PARAN_RNC_ID_L: 427
2010-02-1010:03:01.607  RRC_MEASUREMENT CONTROL
2010-02-1010:03:01.607 ~ RRC_MEASUREMENT CONTROL

2010-02-1010:03:01.603 RANAP_SECUR..._...Co_C

EVENT_PARAM_C_ID_3:

2010-02-1010:03:01.623 | RANAP_DIRECT TRANSFER }IDENTITY REQU.. EVENT_PARAM_RNC ID_3:
EVENT_PARAM_C ID_4

2010-02-1010:03:01.717  RRC_MEASUREMENT REPORT EVENT PARAM RNC ID_4:

2010-02-1010:03:01.727  RRC MEASUREMENT REPORT EVENT_PARAM_PDU_TYPE:
EVENT_PARAM_PROTOCOL ID: 2

2010-02-1010:03:01.757  RANAP_DIRECT_TRANSFER IDENTITY EVENT_PARAM_MESSAGE_DIRECTION: EVER,

“p-
2010-02-1010:03:01.780  RANAP_DIRECT_TRANSFER CP-DATA S I t f RANAP PDU:
2010-02-1010:03:01.937  RANAP_DIRECT_TRANSFER CP-ACK elec SPECI IC initiatingMessage:

procedureCode: 20

2010-02-1010:03:01.957  RANAP_DIRECT_TRANSFER CP-DATA d t { I criticality: ignore
2010-02-1010:03:01.873  RAMAP_DIRECT_TRANSFER CP-ACK O r e al S D‘g‘rﬁ;ﬂ[:i{g
2010-02-1010:03:01.873  RANAP_IU_RELEASE_ COMMAND elements:
2010-02-1010:03:02473  RRC_RRC_CONNECTION_RELEASE Call End RRC Release Cau... normalEvent Directiansfer_protocollEs_slen
rriticalibe innnra T
< I ] SIE v
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[ TRACING DATA SOURCE FEATURE DETAILS ] 3 ascom
DETAILED INVESTIGATION FEATURES @or2)

@m: ;_u-ér_R_ProJ v| area: | UETR_Gp

| B From: 2008-07-09 13:00 To: 2008-07-09 15445 (1]

Dby cone

= Thresholds - |
[ P R LARFCN

5C

Antenna Height

@Rzﬂ

rgenth @i layes
— Handover Lin

L Originating G
El Terminating €
k= Saning Cell
gt 148
Handover Links in
o o=
S 5C=12
Nl UARFCN = 4418
Sy, Latitude =
g ot
— \g 232 Antenna Direction = 150
Antenna BeamWidth = 65
Wech Tilt = W/A

Zoom: 5,66
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ERICSSON LTE CELL TRACE MODULE FEATURES
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TROUBLESHOOTING AND INVESTIGATION FEATURES

[LTE CELL TRACE MODULE FEATURE DETAILS]

= All features previously listed in section T o
‘Common Feature Details’ R - '
= Cell and Cell Group KPIs o
- elect 2 messages
* Phone Model KPIs " for delay histogram
= Subscriber KPIs (New) = ”
= VOLTE Analysis: For above KPI Analyses g . B
= Call Search ’’ o &
» Sequence Delay Histogram . L &
= Call-by-Call Analysis 0-] — —,
Call Filter Criteria T S ——
" Exception Analysis el - st wrll
B &
= RF Analysis Charts Zd;_g’csw | — -
= Coverage Area Optimization —— R

= Distance vs. KPI Meas. Chart
» CSFB: Performance Report
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[LTE CELL TRACE MODULE FEATURE DETAILS] 2TEST

LTE COVERAGE AREA OPTIMIZATION

= Similar to 3G Coverage Area Optimization

= Thresholds — |

e MapQUest-OSM Ties (Tiles Cour=. ~ Cell Coverage Overview [40]
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vd
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ve 4.95 10 0.00 0 000
15,59 & 0.00 0 0.00
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36:30 € 0.00 0 0.00
1649 6 0.00 D .00 ¥
4 | ik ¥
5 Call Establishments || Distanca Band Details [27] 4 G
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| B o5 ua B - - - = P
le T8 ase 1 =600 B5
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O E E [ A0 &
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ﬁ 858 e 2 79.0 £ 5 o
> 236 4 1 1040 & AB 5
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F&:"C | ||eMEID = 211290 I 1872 1950 1 - = ;
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[LTE CELL TRACE MODULE FEATURE DETAILS]

DISTANCE VS. KPI MEASUREMENT CHART

Call Data
Abnormal UE Releass
Dropped Call
Mormal UE Release
INTERNAL_PER_RAD...

COQI_REPORTED
CQIZ_REPORTED
MAC Transport Bloc...

OUT_LOOP_ADJ_DL...

INMTERMAL_PER_UE ...
PER_DRB_LAT TIME ...
PER_DRB_PACKET L...

INTERMAL_PER_UE ...
PER_SCHED_ACTIVIT...
PER_SCHED_ACTIVIT...
PER_UE_THP_DL_DRB
PER_UE_THP_UL.DRB

RRC_Measurement ...
RSRP
RSRQ

\
@ ascom

2TEST

Chart Areas: 4

~——1{] Datafrom Call List

ooy

Ed

-

RSRO (46|

RSAP (dBm|

-25 I T T T
151 1151 2151 3151 4151
Distance (m)
o
Distance vs RSRP
-20
40
60 3
-80 ‘ :
-100
-120 > @
-140 | I I I
151 1151 2151 3151 4151

Distance (m)

Count

cnonBREH

Samples

Distance Vs Normal UE Release

il i-Inl "

; i l
151 2151 4151

Dhstance (m)

[+ B USER_INACTIVITY
[+ [ SUCCESSFUL_HANDOVER
[~ [ TRAT utra_FDD

151 1153 2151 3151

Distance (m)
Wi ] 160AM (SINR_MEAS_PUSCH 3-4)

[+ Bl 540AM (SINR_MEAS PUSCH 5-7)
[~ B QPSK (SINR_MEAS_PLISCH 0-2)

4151
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[LTE CELL TRACE MODULE FEATURE DETAILS]

LTE PHONE MODEL KPI

= Typically, IMEI not known in the
eNodeB

IMEI lookup taken from MME data and
correlated with LTE Cell Trace data

Analyze Performance on per Phone
Model basis

KPIs for whole connection, per Service

KPIs for individual eRAB per QCI (e.qg.,
for VOLTE, QCI = 1)

\
@ ascom

2TEST

Aeressibslity
Connection Atempts
Blocked Connectians
Blacked Connections Rate B

Thit3 1EAAB Setup Fal ues
Titiz |EFAB Tetup Failures f4
Additions | EFAB Sebup Attemgh
Additiona| ERAH Sebup Faibies
Additiona | ERAB Sebup Failures £

Relainabilily

Hormal UEPReleases

Abnotmal ILUE Releases

Abnotmal IUE Releases =

s | ERAD Relea:

Abnarmal | ERLE Relense:

Abnormal IERAB Releases L=
Mobility

H2Intra Dut-HDExecFallure

¥ Intra OUt-HO Prep Fallure
¥2Irtra Out-HO Failure

¥ Intra Out-HO Success Rate (%]
H2 Inter Out-H O Exe c Failure

#2 Inter Dut-H D Prep Fallure

X2 Inter DuUt-HO Failure

$10ut-HandouerPrep Failure

51 Out-Handaver Exe c Failure
510ut-Handauer Fallure
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[Womphonevuoden Accessibilty  Retainability: Mot
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= =
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. =
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=
E 800
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3 |
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NSN MEGAMON GEO INTERFACE WCDMA
MODULE FEATURES
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[ NSN MEGAMON GEO INTERFACE WCDMA MODULE FEATURE DETAILS ] ascom

= Thresholds « |

5

= Cell KPI Analysis — o 1
= Subscriber KPI Analysis — (e

llllllllllll

= Phone Model Analysis
= Overview Analysis
= Sequence Delay Histogram <

= Exception Analysis et

0 -
. Row Count: 20
[ ] Cal I_by_CaI I An aIySIS l; I:-cisngc Name DKil:;currcnc:s -UC-dI Count
" RRC_DL_DCCH : MessurementControl 10216 2042
RRC_DL_DCCH : RadicBearerRecenfiguraticn 1282 842
u C al I S e arC h RRC_EL_DCCH : FiRCCcnnecérunrteleise § 1176 1176
ARC_UL_CCCH : Cellupdate 62 43
RRC_UL_CCCH : RRCConnectionRequest 1358 1358
RRC_UL_DCCH : ActiveSetUpdateComplete 2796 oa4
(see ‘Common Features’ for details on By A s ‘
above listed NSN WCDMA features) NSN Megamon | : A

messages

Row Count: 0

ry NSM Megamon Messzge Summary  [EEVERRY ges Summary

114
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TROUBLESHOOTING AND INVESTIGATION FEATURES ¢or2

[ NSN MEGAMON GEO INTERFACE WCDMA MODULE FEATURE DETAILS ]

(] ai
Row Count: 335
[ 1Sel & Start Time 2 End Time # IMHEH TAC ¥ 4 Duration {s) B Start RNC # End RNC -5 End Event & End Event Subclass )
% @ & - - - = \ |2l
il 2010-08-1712... : 2010-08-17 12... ' 3579882 3 1 1 Mormal Call End RRC Connection Release - ReleaseCause - Norm... l
[} 2010-08-17 12, 2010—08—1? 12.... | 3579783 2 1 1 Mormal Call End  RRC Connection Release - ReleaseCause - Norm..
| 2010-08-1712... : 2010-08-17 12... 3578301 2 15 1 MNormal Call End RRC Connection Release - ReleaseCause - Norm...
[&] 2010-08-1712... ' 2010-08-17 12 3577872 5 L 1 Mormal Call End RRC Connection Release - ReleaseCause - Morm...
5 201h-08—l? 1% (201002 2 2560921 3 13 1 - Mormal Call End RRC Connection Release - ReleaseCause - Norm... ol
: Select call from list Row Count: 78 Mowr
= Tiweﬂamp for message ﬂOW + Evt:nt + E\r::nt Subclass & Ca:nse A I.Ev?nt Trigger =~
B Bl 4 & &
_3010-08-1? 12:19:27.360 RRC_UL_DCCH : MeasurementReport elb
2010-08-1712:19:27.360 RRC_DL_DCCH : ActiveSetUpdate
2010-08-17 12:19:27.480 RRC_UL_DCCH : MeasurementReport elc
2010-08-1712:19:27.640 RRC_UL DCCH : ActiveSetUpdateComplete SOHO Deletion...
2010-08-17 12:19:27.670 RRC_DL_DCCH : MeasurementControl
2010-08-17 12:19:27.720 RRC_UL_DCCH : MeasurementReport ele
2010-08-1712:19:28.000 RRC_UL_DCCH : MeasurementReport elb
2010-08-1712:19:28.000 RRC_DL_DCCH : ActiveSetUpdate
2010-08-1712:19:28.120 | RRC_UL-_DCCH i MeasurementReport elf
2010-08-1712;19:28.270 RRC_UL_DCCH : ActiveSetUpdateComplete SOHO Deletion..,
2010-08-17 12:19:78.240 RRC_DL_DCCH : MeasurementControl
2010-08-17 12:19:28.960 NBAP_UL NBAP : RadicLinkSetupRequestFDD
2010-08-17 12:19:28.960 RRC_UL_DCCH : MeasurementReport ela
2010-08-17 12:19:20.060 RRC_DL_DCCH : ActiveSetUpdate
2010-08-1712:19:29.480 RRC_DL_DCCH : MeasurementControl Unknown Call E..
2010-08-1712:19:29.480 RRC_UL_DCCH : ActiveSetUpdateComplete SOHO Adl:fl'tiﬁn...
4| I | »

+7 495 215-57-17 | info@2test.ru | www.2test.ru | r. MockBa, HayuHblii npoe3g, 12




\
@ ascom

2TEST

[ ]
HUAWE|I WCDMA CALL TRACE MODULE FEATURES
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[ HUAWEI WCDMA CALL TRACE MODULE FEATURE DETAILS ] 3 ascom
TROUBLESHOOTING AND OPTIMIZATION FEATURES

= Cell KPI Analysis, Cluster KPI
» Subscriber KPI & Group Analysis

* Phone Model & Group Analysis

= Call-by-Call Analysis, Search

= Overview Analysis

= Exception Analysis
= Capacity Analysis

* Dropped Call Analyzer

= Coverage Area Optimization (overshooting cells)
» Geolocation and Geo-Analysis based on Google Maps

(see ‘Common Features’ and ‘Ericsson GPEH’ section for details on above listed Huawei WCDMA features)
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HUAWEI WCDMA PM COUNTERS MODULE FEATURES
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[ HUAWEI WCDMA PM COUNTERS MODULE FEATURE DETAILS ]

HUAWE|I WCDMA PM COUNTERS MODULE

Troubleshoot RNCs

RNC KPlIs

RNC Time
Chart

9
9 ascom
Troubleshoot Cells
Cell KPlIs Capacity Analysis
Cell Time Neighbor Cell
Chart Performance
Optimize
Coverage Area
Optimization

(Overshooting Cells
Method)
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[ HUAWEI WCDMA PM COUNTERS MODULE FEATURE DETAILS ]

2TEST

DRILLDOWN: CELL KPI, TIME CHART, NEIGHBOR PERFORMANCE
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ANALYZING OVERSHOOTING CELL COVERAGE

ascom

[ HUAWEI WCDMA PM COUNTERS MODULE FEATURE DETAILS ]
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ERICSSON GSM R-PMO MODULE FEATURES

(AVAILABLE ONLY ON DESKTOP PLATFORM OF TEMS DISCOVERY)
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BASED ON REAL-TIME PERFORMANCE MONITORING

ascom

[ GSM R-PMO MODULE FEATURE DETAILS]

* R-PMO is an optional feature in OSS-RC: collects up to 500 cells per recording

= Collects event data in real time

Displays instant feedback on network performance

Instantly shows the effect of troubleshooting efforts

Generates large volumes of network data

Supported in Desktop Edition: R-PMO & CTR (GSM application), MTR (both applications)
for Ericsson GSM 07A — G13B releases

- Currently Enterprise - Network edition does not support Ericsson GSM R-PMO & CTR formats
(Only MTR is supported)

= Gives operators a complete look at network performance, from the statistical
level down to individual calls, fast browsing per call and per sector, together
with powerful filtering capabilities, to help the user pinpoint problem cells and
areas
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[ GSM R-PMO MODULE FEATURE DETAILS]

2TEST
KEY FEATURES

» Estimated positioning

= Non-air interface dropped call statistics

» Per TX/RX statistics

» Per TX/RX radio performance statistics and charts

= Cell timeslot monitor (including per timeslot statistics)
* Phone list (based on IMEI)

= Distribution and scatter charts for radio measurements
= Histogram for time difference measurements

» EGPRS Performance Analysis

» Pre-defined reports: Cell Performance Report, Database Summary Report
(e.qg., top 10 cells)
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[ GSM R-PMO MODULE FEATURE DETAILS] 2TEST ascom
CALL EVENT ANALYZER

B 311 Wrsahe st
B e e

» Analyze individual calls in detalil

» Find calls with problems

Dropped calls

Handover problems

Call-flow problems

Quality problems

= Drill down and track L —— .
| == - e { & i ————-———2
- Message sequences = Heee e

- | S

Handover sequences

Radio measurements

BSC internal cause codes
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ascom

[ GSM R-PMO MODULE FEATURE DETAILS]

ESTIMATED POSITIONING @ oF 2)

= Algorithm based on enhanced CGI and Timing Advance (TA) together with
recursive smoothing

» Estimated position for every measurement result
= Plot RxLev, RxQual, SQI, TA every 0.48 seconds
= For all of the CS traffic recorded in one cell or selected calls
= Find locations of poor coverage or overshooting cells

» Estimated position for some TEMS Discovery Network events
= TCH normal call end, TCH dropped call, incoming HO from UTRAN, etc.

= Find out if all dropped calls in a cell occur in approximately the same position
» Find locations of poor WCDMA coverage (where incoming handovers from UTRAN occur)
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[ GSM R-PMO MODULE FEATURE DETAILS]

ESTIMATED POSITIONING @ oF 2)
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[ GSM R-PMO MODULE FEATURE DETAILS] 3 ascom
BINNED MAPS (1 oF 3)

= Group estimated position data into geographic bins |
= Create binned maps which show the actual: \

= Coverage

Quiality
Uplink speech quality

Traffic density

Dropped call locations

= Analyze all traffic, including indoor mobile devices,
In the recording

* Find locations of poor coverage and high traffic

= Export formats

= For display in TEMS Discovery Network (Maplnfo workspace)
= For display in Google™ Earth (kml format)
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[ GSM R-PMO MODULE FEATURE DETAILS]

2TEST

BINNED MAPS (2 oF 3)

3 Iy Lndbes Help
D EAEEODEEn a8 B e

@ B S QO | Bnreo Good Rskey L

Call Time

-
Tooss Wilkies. Melp

JEdn E0E 03 0R 860 w

4 A [0|@ m @ @ O [bonedCall Trme

|| W 1500w 90,000 £}
B she LeM 59

RxLev DL
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[ GSM R-PMO MODULE FEATURE DETAILS]

2TEST
BINNED MAPS 3 oF 3)

In Google™ Earth

- Google:

RxLev UL
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[ GSM R-PMO MODULE FEATURE DETAILS]

2TEST
Charts for radio performance evaluation
Distribution chart Scatter chart
A Data From: @selected Cell (JCall List a
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—— RxQual UL (G5M Step) R TinangAdiie
¥ y,
\ W
Maximum six separate charts Size of bubble shows count
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FAULTY EQUIPMENT ANALYSIS

Non-radio problem (e.g., transmission) Per-cell statistics for non-air interface dropped

causing dropped calls calls
Degradation in radio (TX or RX) Per TX and per RX statistics and distribution /
performance scatter charts

Dropped calls and incoming handover failures
Pathloss difference

RxLev A — RxLev B*

RxQual UL and DL

Call Event Analyzer for all calls that end on a
specific TX or RX

* OSS-RC feature FFAX required
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NON-AIR INTERFACE DROPS

Extended drop causes (R12 and later)

AIR INTERFACE T200 EXPIRED

AIR INTERFACE UNSOLICITED DM RESPONSE IN MULTIPLE FRAME ESTABLISHED STATE
AIR INTERFACE SEQUENCE ERROR

AIR INTERFACE EXCESSIVE TA

AIR INTERFACE TOO MANY MEASUREMENT GENERATIONS MISSING

AIR INTERFACE MS LOST
AIR INTERFACE TOO MANY MEASUREMENT GENERATIONS MISSING AND EXCESSIVE TA

AIR INTERFACE CONNECTION FAILURE TO MS AT HANDOVER

A-INTERFACE TERRESTRIAL RESOURCE UNAVAILABLE
A-INTERFACE TERRESTRIAL RESOURCE ALLOCATED
A-INTERFACE SCCP DISCONNECTION INDICATION
A-INTERFACE RESET CIRCUIT FROM MSC
A-INTERFACE TERRESTRIAL RESOURCE FAILURE

HW TRANSCODER RESOURCE FAULT

HW EQUIPMENT FAILURE

HW GS FAULT [
ATER TRANSMISSION SETUP FAILURE RES‘

ATER TRANSMISSION SETUP FaIL® ME
ATER SCCP CONNECTION FAl
| =

fac®

ATER RESET CIRCUIT FROM
ATER TERRESTRI

@ABLE
O

OTHER ORER A

B @ 5 BEING CREATED OR IS ABOUT TO BE DELETED

NFIGURATION OF BTS EQUIPMENT 1
OTHEPRECONFIGURATION OF BTS EQUIPMENT 2
OTHER TAS SYSTEM ERROR

OTHER TRXC FAILURE

OTHER TGC CHANGEOVER FAILURE

OTHER NO RADIO RESOURCE AVAILABLE

OTHER

ABIS LAPD LINK DISTURBANCE

ABIS LAPD LINK FAULT

ABIS TRA OR TRANSMISSION DEVICE FAULT

ABIS BTS FAULT REPORT CLASS1

ABIS TRANSMISSION FAULURE

\
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Traditional drop causes

EXCESSIVE TA

SUDDEN LOST CONNECTION
LOW SS BOTHLINK

LOW SS DOWNLINK

LOW SS UPLINK

BAD RXQUAL BOTHLINK
BAD RXQUAL DOWNLINK
BAD RXQUAL UPLINK

NO URGENCY CONDITION
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PER TX/RX STATISTICS

Stats per TX Stats per RX
TCH drop rate TCH drop rate

HO failure rate... _ _ HO failure rate... .
Physical and logical TX Physical RX

SubFre
= hop g 1 z 3 4 5 & 7 cell MM%' or 0 ! z 3 * ® ° /
cell (AT
Uyl o Yo 23029 22444 | 22613 | 20632 | 22955 | 20508 | 23016
el 0o Y| 23029 22444 | 22613 | 20682 | 22955 | 20505 W
—
: . Abis Rate: N
Abis Rate: —1 N
ul 2z |v|=2zs50 19350 | 21827 | 13347 | 20979 20306 Ul 2 | |22850 19350 | 21827 | 13347 | 20973 §20306
Abis Rate: Abis Rate: | ]
ey R
I*_) Datobase Summary Eﬁ_} Database Summary
03 Logfile List =D Logfile List
S pikecardetiCelldise = Recorded Cell List
ff Phone List :JJ - —
= one
= TRULISE
= =) TRUList
b % ;
: B
BSC W Cell V| Subcel | Cha Wb Freq 5| HOP W-n| TCH Dreop B 740 TCHOre © X7 =
SDCAEDS FF1491¥ Underlaid 3 2 ¥ 154 4 BSC TR el V| TRMI(TG-LTRXC) W) Cha W+ TCH Dropped Cals 5 7 4 TCH Dropped Cal Rate X7+
SOCAEDS FF1498: Underlaid 1 2 [ 1.63 4 SOCABDS FF 14557 192 1 4 169
| SOCAEOS FE1447Y Underlaid 0 151 |n 60,00 5 SLCABOS FF1481Y 528 1 4 L.54
SDCAEDS FF1447Z Linderlald 1 z i 1,08 3 SOCAROS FF1447Y 433 0 Z 100,00
SDCAEDS FF1401Z Underlaid 1 [ ¥ 173 3 SCCARIS Frida7z 95 1 3 T3
SOCAEDS FFLO23: Underlaid 1 0 [ 3.5 z e P g = = 123
SOCAEDS FFL4964 Underlaid 1 H [ 2,60 2 e e s T > me
SDCAEDS FFLOZZZ Underlaid 1 0 [ +.76 1 e e - : = =
SDCAEDS FF1O0ZZE Underlaid 1 o ¥ 1.32 1
SOCAEDS FFLOZ3Y Underlaid 1 i [ 12,50 1 =l BEE BEs ! : i
SOCAEDS FFLOZ3A Underlaid T ] [] 1.4 1 SOEACES Pri08Ly bl 1 L 50
SOCAEDS FFi0a1Y Underlaid 1 z ¥ Z04 1 BRCARIS FRiddey st i L 0
SDCAEDS FFLI7TZ Underlaid 1 ] ¥ La7 1 SREAREE FRIAFTY ki % 4 e T
SOCAEDS FF1377E underlald ik o ¥ 1.30 1 SDCABNS FF14472 449 1 1 333
SOCAEDS FFLd42Y Underlaid 1 ] [ 1.47 1 SOCABDS FFL447C 47-1 1 1 0.34
SOCAEDS FFLA47Y Underlaid 1 1 [ 3.08 1 SCCABNS FFi0222 659 1 1 +.76
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PER TX/RX CHARTS

— *
; 1
Dato Froms  Selected T - - B
| # of Charts : 4 [update an |||
Chartg: 4 = IE1: PathiossLl v Ez: Pathkssil - [ Undate ||/
—
35 Bl —
an @ .
25
40—
=& kil I I a
5 = -
5 18 8
10 20—
5 10— £
L 0 - - : : : : s == — = =77
-110 976 -BR.2 -728 A4 A %3 13 =23 29 17 a7 57 Data From:  Selected RX - = |
—— RxLey DL (dBm) [null #: 2] RuLEv Ant A - Rxley Ant B (dB) [null
= RxLey UL {dBrm]) [null #: 0] T g [TE on X Axls: Timing Achance -
TE on Y Axis: FtLw Ak A - Peley fink B -
B0 — 40
5] 15 ] r 1
i a0 4 )
g ;- 4 = 31—%
Fl = 20
g2 a- g8 45 25
10
- ; il
0 T T T T T T T T T 0 T T T T T T T 1 1B
24 13 44 4 4 1 6 11 16 & 0. 50 vd o B0 110 130 150 {70 1490 ‘ E il
Pathloss Difference (d) [null #: T Habtikis DU (o) [ 22 0] g i
=] —— Pathloss DL (dB) [null #: 2] =
o E B - . .
x L]
| R ; i s E & 2
o
b . -
.. . 5 o $ o .
Note: TX statistics not valid for : i
. ‘ % =
= j=d
baseband hopping '
19
| ETR
=24
| Lelal L ; . . : ; : ; ;
] 1 2 3 4 5 B T ] 9 10 1
| Timing Advance
L2 P
J
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TIMESLOT MONITOR

Analyze channel allocation down to the e (000 x

Time 7| Action W 8| Subcell W 5|

= [ B N E 1 417 | Busy Underlsid |0
tl I I I eS I Ot | evel 17:56:19.305 17:56:11.577 | Busy Underlaid | &
17:56:12.449 | Busy Underlaid El
subrrenl yop \1 H 3 + 5 5 7

CelMALC 17:56:13,505 | Available | Underlaid |6

-
—|17:56:14.641 | Busy Underlaid | &
Abis Rate: FIX FIX 17:56:15.177 | Available | Underlaid 15

17:56:15,489 | Available | Underlaid a

u Ti m eS I Ot m O n ito r ‘I:L:Ra!; = 17:56:15.921 | Busy Underlaid | O

17:56:15.921 | Busy Underlaid | 15
uf o v 17:56:17.409 | Available |Underlaid |0

= Make sure your AMR, HR/FR, OL/UL are allocating the LT TP P | [reesses s

Abis Rate: | | | FIz

-

I 17:56:19,929 | Busy Underlaid [0
resources Correct y ‘U| 12 |V \ 17:56:20,209 | Avallable | Underlsid |2
‘[ Timeslot | “abis Rate: Py 17:56:23.625 | Available | Underlaid |0
H ‘u| 18 |v \) 17:56:23.937 | Avalable | Underlad | 0
= See how the cell behaves when congested y e Sne Lon
Abis Rate: ‘ L
17:56:25.041 | Busy Underlaid |0
‘Ul 15 |Y ‘ y Available | Underlaid |15
n H SubFreg/ | Abis Rate: | I | Busy Underlaid |00
e S % 1 Bus Underlaid |0
Channel Type Abis Rate (K) il
0% 1 Avallable | Underlsid [ &
Available | Underlaid |0 __1
o
ol 3 |+ \ Tree I, 92 [ B T
1.90% | 0.0% | 0.0% | 3.3% | 0.0% | 0.0% | #5% | 0.0% | 0.0% 17:56:15,921 | Busy Underlsid | 15
2/105 0 1] 1 0 0 1 1] i}
\ 17:56:17,409 | Available | Underlaid |0
17:56:18 481 | Busy Underlaid |0
ol o v 17:56:18,969 | Available | Underlaid |9
0.44% | 0.0% | 0.0% [ 0.0% | 0.0% | 0.0% | 0.0% | 3.6% A
1/227 0 i i} 0 i} 0 1
17:56:19,929 | Busy Underlaid |0
17:56:20.209 | Available | Underlaid | 9
ul 9 T
Z.00% 0.0% 55% [ 0.0% | 0.0% | 0.0% | 0.0% —17:56:23.625 | Available | Underlaid |0
50 U 4 U @ U U 17:56:23,937 | Avallable | Underlad | 0
17:56:24.257 | Available | Underlaid | 0
U] 1z ¥ 17:56:25.041 | Busy Underlsid |0
0.00% 0.0% [ 0.0% 0.0% =7 y
0/22 a g 1 17:56:26.697 | Available | Underlaid | 15
|| 175827 817 [ Busy Underlsid |0
17:56:28.129 | Busy Underlsid |0
17:56:28,929 | Available | Underlaid |6
17:56:31.689 | Available | Underlaid |0 TI
I | >
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TIMESLOT STATISTICS

Analyze channel allocation down to the e (000 x

Time 7| Action W 8| Subcell W 5|

= [ B N E 1 417 | Busy Underlsid |0
tl I I I eS I Ot | evel 17:56:19.305 17:56:11.577 | Busy Underlaid | &
17:56:12.449 | Busy Underlaid El
subrrenl yop \1 H 3 + 5 5 7

CelMALC 17:56:13,505 | Available | Underlaid |6

-
—|17:56:14.641 | Busy Underlaid | &
Abis Rate: FIX FIX 17:56:15.177 | Available | Underlaid 15

17:56:15,489 | Available | Underlaid a

u T i m eS I Ot Stati Sti CS ‘I:L:Ra!; = 17:58:15.921 | Busy Underlsid | 0

17:56:15.921 | Busy Underlaid | 15
uf o v 17:56:17.409 | Available |Underlaid |0

u Id t' TRX W bI Abis Rate: | FIX FIx X FIx FIX FIX 17:56:15.481 | Busy Underlaid |0
en Ify I I pro el ns ‘Ul B |v 17:56:18.068 | Avalable | Underlaid | 9

Abis Rate: | | | FIz

-

17:56:19,929 | Busy Underlaid [0
= Dropped Ca”s/ I S ‘U| 12 |v \ 75820200 | Avalble | Underad |3
‘[ Timeslot | “abis Rate: Py 17:56:23.625 | Available | Underlaid |0
H ‘u| 18 |v \) 17:56:23.937 | Avalable | Underlad | 0
H e 2 17:56:24,257 | Avallable | Underlaid | O
® ARanaover talure Atis Rate: 3 =
17:56:25.041 | Busy Underlaid |0
‘Ul 15 |Y ‘ b Available | Underlsid | 15
SubFreg) .| Abis Rate: | T =l Busy Underlsid |0
i % Eus Underlsid | 0
Channel Type Abis Rate (K} v
Availsble | Underlsid | 6
Awailable | Underlsid [0 __1
o
ol 3 |+ \ Tree I, 92 [ B T
1.00% | 0.0% | 0.0% | 5.5% | 0.0% | 0.0% | +.5% | 0.0% | 0.0% 17:56:15.921 | Busy Underlad | 15
2/105 0 o 1 0 a 1 o a
\ 17:56:17.409 | Available | Underlsid | 0
17:56:18 481 | Busy Underlaid |0
uf o0 [v 17:56:18.969 | Awvailable | Underlaid | 9
0.44% 0.0% | 0.0% | 0.0% | 0.0% | 0.0% [ 0.0% [ 3.6% o
1/227 0 0 0 0 0 0 1
17:56:19,929 | Busy Underlaid |0
17:56:20.209 | Available | Underlaid | 9
Ul 9 ¥
Z00% | 0.0% 55% [ 0.0% | 0.0% | 0.0% | 0.0% —17:56:23.625 | Available | Underlaid |0
L) g i g Bl @ g 17:56:23,037 | Avalable | Underlad | 0
17:56:24.257 | Awailable | Underlaid | 0
Ul iz Jv 17:56:25.041 | Busy Underlsid | 0
0.00% 0.0% | 0.0% 0.0% = i
0/22 a g 1 17:56:26.697 | Awailable | Underlsid | 1S
LI 17:56:27 817 | Busy Underlaid | 0
17:56:28.129 | Busy Underlsid | 0
17:56:28.929 | Avallable | Underlsid | 6
17:56:31.689 | Available | Underlaid |0 TI
I | >
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PHONE LIST

» Lookup table translates the IMEI TAC
to manufacturer and model

= Summary statistics on IMEI TAC
= Filtering on IMEI TAC
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HISTOGRAM
= Chart for time difference calculation :
= Analyze the time difference between any i esoution ()
two events or messages in the database Te— [ |
= Average time between handovers? ;m,:fu.ccejmmuf’TO:M_.T\CHDWUm e
.. @ C .-_.3:=IC- . I TCH Dropped.
= Call setup time? . . o
= Stacked bars based on Call End Result o b
= Send to Call List | |-
jmm [ .
L Time {ms), Bin Resolution (5000 ms) )
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EGPRS AND GPRS PERFORMANCE ANALYSIS

= Summary Statistics per cell for EGPRS o PRSI )

(E)GPRS DL Large Transfars = 595

and GPRS Performance S e g S—
(E)SPRS DL Weighted Average Throughput (kkit's) all cells = 159
= Analyze poor throughput, latency and 1a0
buffer discard issues ; E |

20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Throughput (kbit/s)

B NumberOfTransfer B AliCelNumberOfTransfer
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CELL PERFORMANCE REPORT

= Coverage and interference analysis
= Equipment problem analysis

» Drops with same serving cell sequence
analysis

\
@ ascom

2TEST

Cell Performance Report - SD04607,
2.2 Radio link quality with urgency condition (BSSR12 or later required)
links @

rgency Conditio TCH Drupped Calls H Dropped Calls Distributio
urgency 0%
Tining Advaace 0 0.00%
Signal strength both links 5 2500%
gnal strength downlink 6500%
Signal strength uplinic 0%
Eiad quality both links 1 500%
Bad quality dovwnlink 0%
Blad quality uplink 0 0.00%
High FER bothlinks i 0.00%
High FER downlink ] 0.00%
High FER uplink %
Sudden Loss 500%
Urgency not checked 0 0.00%
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SPEECH QUALITY REPORT
= Analyze speech quality performance per codec e

for the whole database with AMR codec

= Estimate speech quality performance without
AMR codec

= Analyze impact of BTS power control

, rfnn._“”'?““”!ﬂ”ﬂﬂ, u

—BTSPR_AFR. — BTSPRAHR — BTSPR EFR. |

Aveeaps BT wabie
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FFAX REPORT
* Find problems in antennas and feeder branches
= Analysis of differences in signal strength measured

simultaneously on the different receive branches
= Reports on different levels

= Cell level summary (No. of samples, Mean, Std. Dev.) P —

» RX level (No. of samples, Mean, Std. Dev)

= Cell level at each TA value (No. of samples, Mean)

= [ndicates vertical misalignment of antennas R
If difference increases or decreases with TA

A B E

Requires FFAX feature to be active in OSS-RC

+7 495 215-57-17 | info@2test.ru | www.2test.ru | r. MockBa, HayuHblii npoe3g, 12




u
'@ ascom

2TEST

[ ]
CONCLUSION
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[ CONCLUSION ]

CONCLUSION

= TEMS Discovery Network (desktop edition) is primarily based on the event data from
network nodes.

= Call-level data for large numbers of subscribers provides powerful troubleshooting and
optimization capabilities.

= TEMS Discovery Enterprise (Network Module) takes this to the next level by:
» Handling increased data volumes with a centralized, scalable server-client architecture
= Automating data processing, monitoring and analysis: 365 x 24 x 7
» Interfaces with desktop variants for troubleshooting and optimization

= More cost-efficient, subscriber-centric, operationally effective, and provides more-
detailed information than passive probes and other traditional optimization methods to
drastically improve KPIs and reduce churn for complex, multivendor, multitechnology
networks of today

TEMS Discovery Network — The Solution for Today’s Challenges!
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LEGAL DISCLAIMER

This document contains specific forward-looking statements, e.g. statements including terms like
“believe”, “expect” or similar expressions. Such forward-looking statements are subject to known and
unknown risks, uncertainties and other factors which may result in a substantial divergence between
the actual results, financial situation, development or performance of Ascom and those explicitly

presumed in these statements.

Against the background of these uncertainties readers should not rely on forward-looking
statements. Ascom assumes no responsibility to update forward-looking statements or adapt them to
future events or developments.
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2TEST — poccnimcknm npon3BognTeNnb 1 NOCTaBLUNK KOMMIEKCHbIX TeTIeKOMMYHUKALMOHHbIX, KOHTPOJIbHO-
N3MEePUTENbHBIX N MHPPACTPYKTYPHbIX peleHmnii, bonee 23 net obecneymBaeT KNMEHTOB NyULLMMN NHCTPYMEHTaMU
ANA TECTUPOBaHUA, MOHUTOPUHTA Y MOBbILWEHNA SPGEKTUBHOCTM Pa3NMUHbIX CeTelr CBA3U, aHann3a 1 ynpasieHus
nonb3oBatenbckum onbitom (CEM).

2test ABNAETCSA SKCKNIO3MBHbIM NapTHepoM Ascom B Poccun, npegnaratowim nosiHbii CNeKTP peLleHnii BeHA0Pa,
BKJTIOUAsi KOMMJIEKC YCIYT NO BHEAPEHWUIO, MHTErpauum 1 TeEXHUYECKON NogLaepKKe NOCTaBAAEMbIX PeLeHW.

Mo Bonpocam npuobpeTeHna NPorpaMMHbIX NPOAYKTOB ASCOM U CONPOBOXAEHUA peLlleHnin obpallantech
K COTpygHUKam 2test no tenepoHy: +7 495 215-57-17 unu no anekTpoHHoM noute: info@2test.ru.
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