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SIGOS in Numbers

27+ years Experience

350+ Employees

Over 470 Mobile Network Operators as Customers

Partners & Representations in 60+ locations

Customers in 157 countries

Cooperation with / Member of:
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SIGOS: Your Use Cases and Your Benefits

End-to-End 
QoS & QoE Testing
 Underlying platform for all SIGOS products
 Most QoS & QoE solution used worldwide
 All technologies, all services, from core to radio

Billing & Tariff
Verification
 Most comprehensive active RA 
 Any stage, any tariff, any promo
 National and roaming RA

Advanced
Roaming Services

 World’s largest roaming test system
 GSMA 4G reference system

 #1 roaming rollout and services

Fraud & 
SIM Box Detection

 #1 fraud detection solution used
 Most innovative & certified solution

 Fastest fraud detection available

App Experience
 Market leader in mobile app testing
 Largest global device bank
 Used by over 400 enterprises
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Representations & Authorized Partners
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Use Case Overview

Quality of Service Testing (QoS)

Roaming Testing

Radio (2G/3G/LTE), Fixed & IP Network; Core Network

Test, Monitor and Benchmark Services on Real 
Devices; Test and Monitor Mobile Apps on Real 
Devices; VoLTE; VoWIFI

International Carrier Quality Testing (ICQT)

Periodic QoS & QoE; On Demand; 
Network Diagnosis; Benchmarking; LTE, LTE-
Advanced & IMS Testing; M2M Service Assurance

Inbound Roaming; Outbound Roaming; 
Global Roaming Quality (GRQ); Roaming Hubbing; 
Steering of Roaming (SoR); Roaming Radar
LTE, CSFB & VoLTE Roaming TestingL 

Periodic QoS; A2P SMS; Incoming CLI Verification

Fraud & SIM Box Detection

Boundary Free Testing

CDR Comparison and Testing; Billing Verification; 
Roaming RA; RA for Mobile Regulators; Prepaid SIM 
Recharging; Test Call / Event Generation

Revenue Assurance

Enhanced SIM Box Detection; Interconnect 
Assurance; OTT Bypass Detection; SMS Bypass; 
EU Refiling Detection; Leaky PBX Detection; 
SIM Box Terminator

QoS Testing on the Move; Nomadic, Venue or Large 
Scale Testing; SITE 360

Network Testing

Quality of Experience Testing (QoE)

Live Monitoring; Performance Testing

App & Real Device Testing and Monitoring
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LTE and IMS Testing Concept
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GlobalRoamer – World's Largest test probe coverage 

Germany + Belgium 
Central Unit + SIM 

Multiplexer + 420 Pool 
SIM Cards

Germany + Belgium 
Central Unit + SIM 

Multiplexer + 420 Pool 
SIM Cards

780+ 
networks

330+
locations

210+
countries

March 2017
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Worldwide Customers Footprint

470 Network Operators and over 670 Enterprise Customers in 157 countries 
worldwide use products of the SIGOS portfolio for QoS & QoE testing, fraud 

detection, roaming testing, app & device testing and revenue assurance

January 2017
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Worldwide Customers: Leading Mobile Operators

All trademarks and registered trademarks are the property of their respective owners.

North America

South America

Africa / Middle East

Oceania

Europe Asia Pacific

January 2017
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List of countries by 4G LTE penetration

https://en.wikipedia.org/wiki/List_of_countries_by_4G_LTE_penetration
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Global LTE Statistics

Source: OpenSignal
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Regional LTE Deployments/Connections 
and Forecast

LTE Deployments by Region 2013/2017 LTE Connections by Region 2013/2017

Source: GSMA Intelligence  2014 
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LTE Challenges

New complexity in the network structure requires sophisticated solutions 
for network optimization

 Fast trouble shooting

 Detailed network diagnoses

The new service platforms will interact intensely with the network 
components and will require frequent network updates

 Root cause analyses will be more important

 Automated regression tests will be essential

QoS/QoE will also depend on smartphone and app interaction

 Need for parallel channel of testing with smart phones/real devices

Voice based services in LTE require new solutions

 Solutions like CSFB and VoLTE to be tested specifically
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SITE GUI

LTE Network

IP connection
(fixed/wireless)

SIM Multiplexer

CLU/WLU  or Nomadic with
MC77xx Interface (LTE FDD)

or

SITE Central Unit (CU)

LTE Testing
Air and Core Network Interfaces Test Concept

LU with Ethernet
IP Interface Board

Air 
Interface 
Testing

E392-U32 Data Stick 
Module (LTE TDD)

Core 
Network 
Interface 
Testing

IP connection
(fixed)

LAN
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CSFB Smartphone

SITE Backend Components

LAN/WAN

2G/3G/PSTN Interfaces

Compact Local Unit

Relevant CSFB KPIs: 
 Overall_Call_Establishment_Duration 
 Overall_Time_To_Ring_Duration
 Return_to_LTE_duration
 IP_Timeout_Duration
 POLQA_MOS

Troubleshooting EPC via:
 L3 tracing (NAS and RRC)

2G/3G/4G

CSFB Call

VoiceQuality
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SITE Backend Components

LAN/WAN

Voice Quality (incl. HD) on Smartphone

Note: For HD Quality Check, dedicated AMR-WB capable smartphone needs to be connected in the Hybrid CLU

Relevant VQ KPIs:
• Call Setup Time
• Call Time to Ring
• POLQA MOS A-->B, A<--B
• Codec used
• NB, WB or SWB
• Audio_Delay 

2G/3G/4G

VoiceQualityVoiceQuality
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Smartphone Data Speed Testing

DG_FTP/HTTP_DL/UL This test case initiates an FTP/HTTP UL/DL session

DG_SpeedTest This test case initiates a speedtest session

KPIs: HTTP/FTP/Speedtest throughput in DL/UL
Data Speed Troubleshooting: available via L3 (NAS and RRC)
Supported Network Types: GSM, UMTS, LTE

FTP/HTTP/Speedtest

Internet

2G/3G/4G

TCP Session

SITE UI 

SITE CU

SITE SIMMUX

Test Cases
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Active Voice Call/SMS

Active Data UL/DL

Multi RAB and E-RAB Testing on Smartphone

DG_MutiRAB_Voice_MX_w_backgrd_FTP This test case initiates an FTP UL/DL session, once established, it 
Originates/Terminates a Voice Call.

DG_MutiRAB_SMS_MX_w_backgrd_FTP This test case initiates an FTP UL/DL session, once established, it 
Originates/Terminates an SMS.

KPIs: POLQA MOS (optional), FTP DL/UL Throughput, VoiceCall establishments durations, E2E_SMS_Durations
Multi (E) RAB troubleshooting: available via L3 (NAS and RRC)
Supported Network Types: GSM, UMTS, LTE

FTP Server

Internet

SITE UI 

SITE CU

SITE SIMMUX

2G/3G/4G

Multi RAB and Multi E-RAB

Test Cases
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Layer 3 Traces from Smartphones 

 Layer 3 messages from UEs (NAS and RRC) are an important tool for 
troubleshooting and extracting KPIs

 With SITE 2.10, L3 messages are 
available for the Samsung Galaxy 
Family with Qualcomm Chipsets:
 Standard device firmware

 Root-access device firmware

RAN Core

NAS

RRC
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LTE Report Templates – VoLTE Example

VoLTE MO MT Service Performance

Availability

Voice Quality

Call Setup

Service Overview
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LTE Report Templates – CSFB Example

CSFB MO MT Service Performance
Availability

Call Setup

Service Overview
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LTE Roaming

Challenge:
 Verifying the LTE roaming services from the GSMA’s Standard International 

Roaming Agreements: AA.12/ AA.13/ AA.14

 Ensuring QoS for LTE services in roaming scenarios and offering the same 
LTE experience as in the home network  

Solution: 
 IR.38 Automated Test Case Suite 

 Mandatory pre-defined set of tests used for testing roaming agreements, 
can be executed ad-hoc or periodically

 LTE Global Roaming Quality (GRQ)

 Framework developed by SIGOS to test LTE services for roaming 
subscribers 

 Periodic testing and reporting for the most important KPIs
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LTE Roaming

Benefits:

 Verify the LTE roaming services from the GSMA’s Standard International 
Roaming Agreements

 Ensure that your roaming partners respect SLAs

 Determine subscribers to use mobile data when roaming, by offering 
guaranteed QoS 
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SITE IR.38 Test Suite

 Provides end-to-end functional capability tests for roaming services over LTE: LTE data, 

CSFB voice and SMS over SGs

 Validation of LTE roaming interoperability for HPLMN (a) and VPLMN (b)

 Automated IR.38 test suite execution

 Automated IR.38 GSMA template report creation

 Ad-hoc or periodic execution for each individual test case within the IR.38 suite
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SITE IR.38 Test Case Support

IR.38 Test-cases & Description SITE support
LTE-only Attach and Detach Y

LTE Cancel Location Y

LTE Operator Determined Barring Y

Combined Attach Y

CS Fallback Mobile Originating Voice Call - UE1(a) calls UE2(a) Y

CS Fallback Mobile Terminating Voice Call - UE2(a) calls UE1(a) Y

SMS over SGs (Mobile Originated and Mobile Terminated) Y

Data Access from 2G/3G using PGW in HPLMN (a) over Gp Interface Y

Data Access from 2G/3G using PGW in HPLMN (a) over S8 Interface Y

Automated creation of IR.38 GSMA 
report

template with outcome and verdicts

IR.38 Report Template
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SIGOS LTE GRQ

 The SIGOS LTE GRQ framework provides KPIs for:

 LTE Attach/Detach

 Activation/Deactivation of Default EPS bearers

 HTTP and FTP Download, Ping

 CSFB Service Performance

 SMSoSG Service Performance
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LTE GRQ Testing with SITE  

 Resources for LTE GRQ tests (SIM 
cards and locations) are available 
in SITE through GRP

 Testing can be performed ad-hoc 
or scheduled periodically 

 Result analysis and representation 
are available via the SITE reporting 
engine

 Test cases will run on probes located in 
the selected VPLMNs

 Current LTE probe footprint covers 82 
networks and is constantly expanding
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Example LTE GRQ Report 
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LTE Test Scenario: 
FTP Download, Web Browsing

LTE Mean Download Rate - Live Network  FIELD Measurement -

Operator 1

 Signal Level RSRP: -86

 FTP Download - File Size:

60 MB

Realistic expectation in a live LTE network:
Mean Download rate of 25-40 Mbit/s!

Mean Download Rate LTE: ~25 Mbits/s (avg.)

Max. Download Rate LTE: ~35 Mbits/s (avg.)
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LTE Test Scenario: 
FTP Download, Web Browsing

 FIELD Measurement -

Operator 1

 Signal Level RSRP: -86

 FTP Download - File Size:

60 MB

Significantly higher LTE Download rates 
versus HSPA (approx. 8 times higher)!

Mean Download Rate LTE: ~25 Mbits/s (avg.)

Max. Download Rate LTE: ~35 Mbits/s (avg.)
Max. Download Rate HSPA: ~4 Mbits/s (avg.)
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LTE Test Scenario: 
FTP Download, Web Browsing

FTP Download Testing with Local server vs. External sever

Max. Download Rate LTE from external server: ~15 Mbits/s 

Server location and bandwidth have significant effects on test results!
Compared to external server, local server delivers more than double the  

download rate!

 FIELD Measurement -
Operator 1

 Local server: in the country

 External server: outside the 
country

Max. Download Rate LTE from local server: ~35 Mbits/s
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LTE Test Scenario: 
FTP Download, Web Browsing

Mean Download Rate LTE: ~47 Mbits/s

Mean Download Rate 3G: ~5 Mbits/s 

Significantly higher LTE Download rates
compared to 3G (approx. 9 times higher)!

 FIELD Measurement -
Operator 2
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LTE Test Scenario: 
FTP Download, Web Browsing

 FIELD Measurement -
Operator 4

 LTE Mean Download 
Rate: ~30 Mbits/s 

Mean Download rate of 25-40 Mbit/s could
be a realistic expectation in a Live LTE 
network!
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LTE Test Scenario: 
FTP Download, Web Browsing

 FIELD Measurement -
Operator 5



Measured LTE Browsing duration is 50% shorter compared to
HSPA!
Improved User Experience!

LTE Browsing duration: ~3 sec. No clipping, relatively constant

HSPA Browsing duration: ~6 sec . High clipping up to 15 sec 
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LTE Test Scenario: 
Ping Round Trip Time

LTE RTT – Live Network

RTT 3G: Min. ~120 ms, Max. ~4100 ms, Avg. ~700 ms*

RTT LTE: Min. ~12 ms, Max. ~17 ms, Avg. ~15 ms

Significantly shorter RTT values with 
LTE compared to 3G!

 FIELD Measurement -
Operator 2

*3G RTT values out of scale due to huge differences to LTE RTT values
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LTE Test Scenario: 
Ping Round Trip Time

RTT 3G: Fluctuating measured values reaching up to 637 ms. Min. 69 ms, Max. 637 
ms, Avg. 150 ms

RTT LTE: Stable measured values. Min. 56 ms, Max. 90 ms, Avg. 66 ms

 FIELD Measurement -
Operator 6

Average measured LTE RTT is 50% shorter compared to 3G !
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LTE Test Scenario: 
FTP Upload

 FIELD Measurement -
Operator 7

 Signal Level RSRP: -96

 FTP Upload - File Size: 27 MB

 External FTP server used

Mean Upload Rate LTE: ~2.5 Mbits/s (avg.)

Max. Upload Rate LTE: ~4 Mbits/s (avg.)
Max. Upload Rate HSPA: ~2 Mbits/s (avg.)

Limitations due to the use of an external FTP server!
Maximal Upload Rate of LTE double to that of HSPA!
Improved user experience!
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Customer Case Study #1:
Claro Argentina
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Customer Case Study #1:
Claro Argentina
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Customer Case Study #2:
Vodafone Netherlands
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Customer Case Study #2:
Vodafone Netherlands
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Customer Case Study #3:
KPN Netherlands
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Customer Case Study #3:
KPN Netherlands



Page 53

Testing is our Competence

Customer Case Study #3:
KPN Netherlands
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Customer Case Study #4:
NTT DoCoMo Japan
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Customer Case Study #4:
NTT DoCoMo Japan
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Customer Case Study #4:
NTT DoCoMo Japan
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Customer Case Study #4:
NTT DoCoMo Japan
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Thank you

www.sigos.com
patrick.tang@sigos.com


