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OBJECTIVES TECHNICAL SOLUTIONS

• Analysis of internal and
   off-network interferences

• Support for scheduling, deployment
   and installation of cellular networks

- urban, mountainous, littoral zones
- sports events, exhibitions etc.

• Frequency management aid

• Adaptative space-time filtering for
   source separation, co-channel rejection

• Multi-channel techniques
synchronization,
demodulation,
equalization.

• Decoding, identification and location
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1. Objectives of SMART AIR Interference Analyzer 
 

 
THOMSON-CSF COMMUNICATIONS is 
introducing its SMART AIR equipment to 
meet the needs of the GSM 
450/480/850/900/1800/1900 network 
operators as described here after: 

 
•  Measurement and analysis of internal 

interference situations and external 
jamming situation on the radio link 
(independently of planning data). 

•   Planning and network deployment support, 
particularly in urban, littoral or mountainous 
zones (presence of several high-level sources, 
multiple paths, etc.) by measuring signal levels 
of the different sources and by identifying 
channels and base stations. 

• = Frequency management aid (presence of 
several networks, border zones, etc.) 

• = Coverage measurement and field 
measurement for recovery of planning data 
(fast mode for coverage measurement, expert 
mode for interference analysis) 

 

 
GSM Network Planning and Deployment 
Support 
 
The SMART AIR frequency analyser is used 
to record beacon channel signals, measure 
their level and quality parameters (reception 
level Rxlev, quality indicator Rxqual, 
Carrier/Interference ratio C/I) in order to 
compare field measurements and planning 
data. 
 
SMART AIR processes interference situations, 
coverage measurements, recovery of planning 
data and many other functions by identifying 
and locating the base stations that are 
received on GSM frequencies. Such functions 
are based on demodulation and decoding of 
beacon and traffic channels, on the 
measurement of the useful and interfering 
signal levels (RxLevel and C/I ratio) and lastly 
on the determination of relevant identification 
parameters (BSIC, TSC, LAC, CI, MNC, MCC, 
FN, etc.). 
 

Where conventional single-channel instrumentation only provides quality measurement information, 
the SMART AIR analyser accurately determines either serving or interfering cells that are received on 
a GSM frequency even under highly disturbed reception conditions (multiple sources, low C level, 
highly negative C/I ratio) as shown in the table below: 

 
 Conventional GSM 

instrumentation 
SMART AIR  

interference analyser 
Number of processed sources Single source Numerous simultaneous sources 
Measured Channels  BCCH & TCH averaged BCCH & TCH individually 
Carrier / Interference ratio C / I > 9 dB C / I down to -15 dB 
Identified Channels BCCH only BCCH and TCH 

 
Frequency Management Aid: 
 

Where a high number of networks are 
deployed or in a border situation, the operator 
is faced with interference situations caused by 
multiple and/or foreign emissions. 
The SMART AIR interference analyser 
provides the means to identify base stations, 
their frequency plan and the operators creating 
the interference. 

 
To deal with off-network jamming, SMART 
AIR provides many additional functions: 
  
- level measurement  
- spectral and temporal displays 
- digital oscilloscope  
 
This enables to characterise the nature of the 
jamming sources. 
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2. Key feature of the SMART AIR Interference Analyser 
 
The SMART AIR interference analyser is an open tool that is able to interface up to 4 GSM or GPRS 
trace mobiles, network databases and maps, ESRI and many other shape file formats to import and 
export planning data, etc. Its main assets are the following: 
 
1.  Easy to use : 

 
• = Performing while moving on a vehicle 
• = User-friendly man-machine interfaces. 
• = Expert mode (2s signal acquisition) and 

fast mode (250ms signal acquisition). 
• = Performs either GSM 450/480 MHz, GSM 

850 MHz, 900 MHz, 1800 MHz, 1900 
MHz or dual-band networks, fixed 
frequency base band and synthesised 
frequency hopping mode, DTX mode, EFR 
mode, and GPRS mode. 

• = Several accessories can be interfaced as 
trace mobiles, navigation systems, 
network’s Database and network’s map, 
ESRI shape file formats for outputs, etc. 

• = Independent of planning Database - does 
not request SIM card. 

• = On-site process and/or delayed process 
after signal recording. 

• = Numerous automatism for simplified 
measurement procedures. 

• = Numerous facilities for adjustment 
purposes, for analysis, and for diagnosis. 

• = Measurement results display according to 
the planning data format (ESRI shape file 
formats etc.), for automatic comparisons 
with planning tool outputs. 

2.  Direct and accurate diagnosis of 
reception conditions, especially in very 
unfavourable situations : 
 

• = Dedicated spectrum, signal analyser and 
energy measurement for GSM (with many 
facilities). 

• = Complete identification and location of 
"useful" and "interfering" base or 
mobile stations, either for Down link and 
Up link sense, for BCCH and TCH, for 
co-channel or adjacent channel 
interfering situations 

• = Precise measurement of level (RxLevel), 
quality (RxQual) and C/I. 

• = Occupation rate measurement (TCH). 
• = Channel impulse response measurement 

either for BCCH and TCH signal. 
 

3.  Simplified set-up and maintenance 
 

• = Regular dual-band GSM antennas 
without precise positioning nor 
calibration. 

• = Modular and open equipment. 
 

3. Description of the SMART AIR 
Interference Analyser 
 
SMART AIR consists of five quarter-wave 
antennas, a five-channel high-sensitivity 
receiver and acquisition system, a computer 
and several accessories for processing and 
operation. 
 
Tracking mobiles (up to 4), a navigation 
system, a DATA transmission system, an 
extract from the operator's database, outputs 
from planning tools can be interfaced to make 
measurement and interpretation easier. 

GPS Réceiver
(optional)

125
840

4

GSM ou DCS
tracking mobile

(optional)

17"
COMPUTER

125
840

4

DATA link
(optional)RECEIVER

20 MHz 3GHz

Extract from
opérator's
data base

GSM or DCS
antennas

5-channels
Réception &
Acquisition

Figure 1: Basic equipment structure 
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Vehicle integration is very easy inside regular car as shown below 

Five biband GSM
antennas for
SMARTAIR 
application

3 additionnal GSM biband 
antenna for 
one GSM tracking  mobile 
one TEMS mobile 
one GSM DATA mobile

One Antenne for the navigation system 
(MAGNETI MARELLI NAV 200)

Navigation system
(MAGNETI 
MARELLI 
NAV 200)

PC  including 
DSP board

RECEIVER

Tracking
 mobile

Energy supply 
+ Security 
managment 

SCREEN

KEYBOARD
+ MOUSE

Data
transmitter
 mobile

Attach for printer
spectrum analyser
 etc.

 
Figure 2: Example of equipment integration into a vehicle 

4. Operating Modes of the SMART AIR Interference Analyser 
 

SMART AIR operating modes and functional capabilities are described below: 
 

Operating Mode Functional Capabilities 
General management General management of signal and report files, accessories, etc. 
Channel Analysis   
(fig. 3) 

Receiver control (5x300 kHz & option 1x2 MHz) – Spectral, temporal and energy display 
(Level measurement on current channel and on adjacent channels). Trace mobile 
management. DATABASE consulting. Signal file & Report file acquisition/backup. 

Coverage or C/I drive test        
measurement  
                                   NEW

Drive test mode based on Fast acquisition mode, infinite loop analysis, fixed frequency or 
frequency inherited from trace mobile (best server), co-channel and adjacent channels 
available, drive test export function to data base, coverage or C/I level on map. 

Interference analysis (fig. 4) 
(Manual or automatic mode) 

Channel identification: determination of BSIC, CI, LAC, MNC, MCC, (BCCH) and TSC 
(TCH). RxLevel, RxQual, C/I and channel impulse response measurement. 

TCH identification  (fig 4) BTS identification using a TCH channel spotted on a frequency (by scanning of a band or 
frequencies selected by the operator). Recovery off the BCCH and display of parameters 
BSIC, CI, LAC, MNC, MCC of the BTS emitting a given TCH. 

GPS positioning Interface NMEA 183 or NAV 2000 navigation system 
Trace mobile (fig. 5) Open trace SAGEM (OT 95, OT 190 and OT 199), interfaced with SMART AIR: many 

facilities: automatic modes, forcing cells & handover, triggering of SMART Air application 
with numerous measurement and statistical criteria, etc. 

Database consultation (fig. 6) Any format interfaced by using a mapping file. Numerous selection functions based on 
GSM frequencies, cell frequency planes, colour codes, LAC, CI etc. 

Map of the network (fig. 6) Interfaced with the database. Map_x and Map_info format. Numerous facilities for map 
interfacing, zooming, location and scale adjustments, cell selection, along the route 
measurement display, report consulting, coverage and C/I displays, etc. 

 
 

The main corresponding man-machine interfaces are shown below:    
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SIGNAL IN
TIME DOMAIN

SIGNAL
SPECTRUM

RESULT
FROM 
TEST 
MOBILE
idle mode
transmittin
+ alert ma
  to  trigge
  interfere
   analysis

DATA BA
Interfaced 
SEARCH
FUNCTI
based on :
• radius
• BCCH AR
• TCH ARF
• CI
• TSC/BCC
• BSIC

RECORDED
SIGNAL FILES
+ selection, save 
   etc.

SIGNAL FILE
CONTROL BOX
tape recorder 
off line mode

RECEIVER CONTROL 
BOX  (real time  mode))
1- GSM channel  : 
• Uplink 
• Downlink
2- Frequency  
3- Receiver Gain control : 
• manual : -10 dB  to 50 dB
• or automatic

ANTENNA 
SELECTION

RECEIVER
SATURATION
INDICATOR

GPS location : Lambert coordinate or (LAT, LONG)

Figure 3 - presentation of the main windows for the channel examination mode 

Figure 4 – TCH identification  
 

Traffic channels  
channel   FU TSC Level C/I RXQUAL TS0 TS1 TS2 TS3 TS4 TS5 TS6 TS7
 TCH (dBm) (dB)
TCH1 821 0 -86.7 12.7 2 0 9 0 0 9 10 9 0
TCH2 821 0 -95.6 0.5 6 0 0 0 0 0 0 14 0
TCH3 821 1 -107.0 -7.8 7 0 1 2 3 0 1 4 3
TCH4 821 3 -102.4 -4.2 6 1 7 1 0 0 6 0 2
TCH5 821 5 -94.0 7.4 4 0 0 3 0 0 6 0 3
TCH6 821 6 -92.5 0.5 5 0 6 0 0 0 0 2 0
TCH7 821 7 -83.0 17.9 3 0 10 0 5 3 3 3 3
TCH8 821 0 -106.0 -10.9 7 2 1 3 0 5 2 1 3
TCH9 821 0 -113.1 -11.7 7 6 2 3 4 3 0 2 4
TCH10 821 3 -97.5 0.7 6 0 0 4 2 6 2 0 0

Traffic channels identification  

Detection of 10
traffic channels
on the same 
frequency

Identification of the 
Host BCCH
carriers

channel FU CI LAC MCC BSIC DTX Level   C/I RXQUAL
  TCH (dBm)  (dB)
TCH1 852 42102 18000 454 0 0 -86.8 12.0 0
TCH2 844 42061 18000 454 40 0 -88.8 11.1 4
TCH3 856 XXX XXX XXX 41 XXX <-120.0 <-20.0 7
TCH4 852 XXX XXX XXX 43 XXX <-114.9 <-20.0 7

850 40031 15000 454 43 0 -108.6 -11.3 7
TCH5 857 48052 16000 454 5 0 -105.0 -13.7 7
TCH6 861 42041 18000 454 46 0 -89.7 4.8 6
TCH7 848 XXX XXX XXX 47 XXX <-112.5 <-20.0 7

847 42012 18000 454 17 0 -80.3 > 20.0 1
TCH9 850 XXX XXX XXX 40 XXX <-120.0 <-20.0 7

846 44272 18000 454 40 0 -101.1 -8.8 7
TCH10  861  48011 16000 454 13 0 <-110.6 <-20.0 7

TCH8



 -6- 36 000 750  

 
       
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 5 - main windows for the tracking mobile mode : data display and triggering criteria 

 

current  location
of SMARTAIR

measurement

Display of the
Search criteria(radius)Cell

characteristics

Result of the
Search (27 cells)

Buldingof the
current Search

criteria

previous
location of

SMARTAIR
measurement

Cells verifying
the current

search criteria

2

Cartographic display interfaced with numerous functions :
zoom, location and scale adjustments, vehicle road and measurement location,
concsulting of tracking mobile report and smartair measurement report, etc.

 
Figure 6 - main windows for data base consultation and map representation 

 
Wide-band capacity - option (extension to UMTS):  

Graphical Screen Textual Screen with 
Trace of BTS information
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SMART AIR wide band capacities performs single-channel spectral and temporal functional 
capabilities (8 MHz) which enable 360-deg displays and facilitate characterisation of off-network 
jamming by spectrum analysis and by using complementary dedicated tools for signal transmission 
characterisation (for example LG 118 vector analyser). 

5. Equipment Composition and Characteristics 
 

HARDWARE SOFTWARE 
3 or 5 GSM dual-band antennas 
1 three or five-channel receiver 
1 PC  computer 1,26GHz CPU, RAM ≥ 256MB, SCSI 
HARD DISK ≥ 10GB, cache memory ≥ 512KB including : 
A signal processing unit (1 five-channel acquisition board 
BW=300 kHz) 
Option : 3 to 5 WB-channel acquisition board = 8 MHz 
ETHERNET link : 10 BASE-T and BNC connectors 
SVGA screen, printer, keyboard, mouse, 3"1/2 floppy disk 
drive, GPIB board for on-site calibration 

 
 
Windows NT  operating system 
 
Three to Five-channel SMART AIR software 
WB extension: 5x8MHz acquisition +  analysis 
Software under Windows NT  for loading of 
database extract. 

 
General characteristics: Frequency range:  V/UHF 

    Signal processing: Single- and Multi-channel (5-channel) 
       GMSK demodulation 
    CE marking (EMC + Low voltage requirement) 
    Full compliant with ITU recommendations 
    Power supply: 0,5 kW, 110/220 volts 

 
The information disclosed herein remains the exclusive property of THALES Communications and shall not be disclosed to a third party by the 
addressee without prior written consent of THALES Communications. 
Note: Hard copy printouts are given for information only and are not contractual. The screen layout may vary depending upon the hardware 
controlled and the capabilities of the host computer's video board. THALES Communications reserves the right to modify the software for all useful 
purposes and to upgrade its products. 
All trademarks are registered: Windows NT, EXCEL: Microsoft Corporation - PC: IBM Corporation. 


