
• Měření kvality pokrytí a služeb, spektrální analyzátory, 
skenery, měřicí terminály

• Locking-funkce, datová struktura výsledků, pevný obal 
měřicích terminálů s výměnou SIM karty a externí 
anténou

• Varianty měřicích přístrojů a jejich využití

anténou

• Aplikace pro automatizovaná měření, VoLTE, LTE-A



Cell Master / Spectrum Analyzer

Měření kvality pokrytí a služeb

Nemo Handy / Scanner /Invex II



Spectrum Master/BTS Master

Channel power



Spectrum Master/BTS Master

Interference analyzer



Spectrum Master/BTS Master
Interference analyzer



Consists of smart phone and tablet based tools supporting Android

Nemo Handy

Nemo Handy-A with 
Samsung Galaxy S5 

Nemo Handy-A with Samsung 
Galaxy Note 10.1 2014 edition



Supports GSM/WCDMA/HSPA/HSPA+/LTE/WiFi
measurements
Application testing with scripts
Automated testing
Comprehensive real-time voice quality testing based on 
POLQA and PESQ 
Forcing commands for system, band, LTE PCI and preferred 

NEMO HANDY KEY FEATURES

Forcing commands for system, band, LTE PCI and preferred 
carrier lock (UMTS)* 
Indoor map with markers and geodetic coordinates (support 
e.g. for iBwave maps) 
Live outdoor map with base station overlay 
Notifications on the map and graphs 
HTML testing with real web browser 
Direct upload of log files to an FTP server 
LTE/CDMA dual radio support 



User interface: 
Page splits displaying several views 
Custom page building
Bar graphs, line graphs, numerical views 

Indoor map 
Outdoor map 
Real-time statistics

NEMO HANDY KEY FEATURES 



Nemo Handy-A now supports Samsung Galaxy Core LTE SM-G386F with Broadcom 
chipset, including extensive forcing features:

System lock
Band lock
Cell barring
Channel (ARFCN) lock in GSM 
Carrier (UARFCN) and scrambling code lock in 

SAMSUNG GALAXY CORE LTE SM-G386F 
WITH BROADCOM CHIPSET 

Carrier (UARFCN) and scrambling code lock in 
UMTS 
Carrier (EARFCN) and PCI lock in LTE 
For controlling handovers: Measurement suppression 

(to prevent handovers) 
Measurement biasing (for assisted handovers) 



Voice Quality Testing (POLQA and PESQ) 
Uplink and downlink 
SWB (SuperWideband) and NB (Narrowband) 
POLQA measurement modes 
Can be performed between two Nemo Handy‐A 
terminals or between a terminal and Nemo Server 
Real-time calculation of voice quality score (MOS) 

Nemo Handy-A, QUALCOM CHIPSET

‐

Real-time calculation of voice quality score (MOS) 
for POLQA, individual MOS scores are displayed 
during the call 



Handy-A VoLTE Views Voice MOS and SIP 
Signaling



Pevný obal měřicích terminálů 



Centralized control of Slave units from the 
Master Synchronized time and start/stop 
measurements 
Synchronized script events
Status display of all units 
Indoor marker sharing to Slaves

NEMO Walker Air

Indoor marker sharing to Slaves
Master does not measure or perform scripts 

●Supports all the same testing functionalities as 
Nemo Handy-A, including VQ POLQA and PESQ 



Monitor the status of all Slaves on real time 
Script status 
Battery status 
Real-time success rates for transactions 
User-defined KPIs

NEMO Walker Air

●Full control of Slaves Connect/disconnect Slaves 
Define measurement scripts
Set device labels (free-form text describing the 
device, saved to logfile) 
Control logfile upload of the Slaves 



Floor plan is loaded into the Master device 

Waypoints are placed on the floor plan 
during the measurements 

Waypoints are embedded on the Slave 
logfiles automatically to provide location 
information

NEMO Walker Air

information



NEMO Walker Air

3x10,000mAh Verbatim USB battery back 
●Runtime of the complete system: 10 h 
●One 12/220/110v charging cable for the whole system 



•Features two plug-in modular RF down converters 
(DC) 
•Down converters available in many frequency band 
configurations 
•Up to eight bands in a single receiver 
•Down converters can be quickly and easily changed 
in the field 

NEMO FSR1

in the field 
Bands and technologies are independent 
•Technologies supported: LTE, WCDMA, GSM, CDMA, 
and EVDO 
•Technologies can be added remotely with license 
upgrades 



NEMO FSR1 DOWN CONVERTERS 
FREQUENCY RANGES 



NEMO FSR1 RX Level



Invex II 



Simultaneous testing of max 50 test devices 29 smartphones OR 
50 modems (or combinations) AND 3 scanners 

Benchmark more with less HW simultaneously all technologies up 
to LTE-A and beyond, enables test of multiple technologies with 
one drivetest
Better performance - Higher test device density per system 

Designed for testing/benchmarking high datarates LTE category 6 
and beyond 

Invex II 

and beyond 
Support for current and future MIMO devices 
With Low power consumption per test device 
Future proof - for LTE-A and beyond 



Invex II 



IMS Registration

SIP (Session Initiation Protocol) Signaling Events 
and Decoding

Call Setup Signaling

• Call attempt trigger point: 

SIP Invite

• Call connected trigger 

point: SIP Ringing 



• Following VoLTE parameters are 

logged among normal LTE 

parameters:

• RTP PER (Packet Error Rate) (%)

• RTP jitter: delay variation of 

consecutive RTP packets (ms)

• Frame delay (talk and idle) (ms): 

delay of received audio frame (ms) 

Main VoLTE Metrics in Drive Test Tools

delay of received audio frame (ms) 

(time a frame has been in the 

dejitter buffer during the reporting 

period)

• SIP signalling

• RTP signalling

• Call statistics

• Number of calls

• Call setup success rate

• Dropped call rate

• POLQA MOS (SWB or NB)



VOLTE Field Measurements – Audio Quality 
and RF KPIs



Volte Voice Quality, POLQA MOS Score



Volte IP KPI Example: Talk Rate, Frame Delay, 
Voice MOS, RTP Jitter



LTE CS Fallback Signaling, Mobile Originated 
Call



VOLTE /SRVCC analysis

Single Radio Voice Call Continuity (SRVCC)

SRVCC is an LTE functionality that allows a VoIP/IMS call in the

LTE packet domain to be moved to a legacy voice domain



Call started as VoLTE

call but made a 

handover to UMTS

Volte SRVCC, LTE -> WCDMA, Operator in 
France



• ~200ms audio 
interruption, or 
longer

• � degraded 
MOS score

VOLTE SRVCC & Voice Quality



VOLTE Measurements -Commercial Volte 
Network



VOLTE Measurements -Commercial Volte 
Network



• Correlation between RF and 
voice quality exists

VoLTE DL MOS vs SNR



LTE Physical Channel 

Strength, Quality

LTE Call Accessibility

LTE Retainability and 

Mobility

VoLTE (IMS) 

Nemo WINDCatcher VoLTE Acceptance 
Report

VoLTE (IMS) 

Accessibility and Call 

Setup Latency

RTP Metrics



Nemo WINDCatcher VoLTE Acceptance 
Report


