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Spectrum management

... comprises mainly the following tasks:
1 Planning of new transmitters
= Coverage area
= Avoid negative impact on existing transmitter

1 Licensing

1 Billing

COMPANY RESTRICTED
ROHDE&SCHWARZ 12 /2016 Integrated Spectrum Management & Monitoring Systems 2



Spectrum monitoring

... comprises mainly the following tasks:

1 Interference investigations due to co-channel emissions, out-of-channel emissions and
intermodulation (i.e. detect, identify, locate and “fix” transmitter which cause problems)

1 Verification that licensed transmitter operate within their assigned limits

1 Provide / verify management data
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Spectrum monitoring

... comprises mainly the following tasks:

1 Frequency and frequency offset measurements (ITU-R SM.377)

Field strength measurements (ITU-R SM.378)
1 Bandwidth measurements (ITU-R SM.443)

I Modulation depth and frequency deviation measurements (ITU-R SM.328)

Spectrum occupancy measurements (ITU-R SM.1880)
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Spectrum monitoring

I Radio direction finding and location, listening and identification in the HF (ITU-R SM.854),
V/UHF and higher frequency ranges (to determine non-licensed stations)

1 Radio direction finding and location of TDMA and CDMA signals (ITU-R SM.1598)
1 Technical identification of digital signals (ITU-R SM.1600)

I DVB-T coverage measurements and verification of planning data (ITU-R SM.1875)
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Spectrum management

Spectrum management knows exactly how the world should be
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Spectrum monitoring

Spectrum monitoring knows exactly how the world really is
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Spectrum management & monitoring

I Spectrum management and monitoring need to exchange information

I From management to monitoring

= License information
= Reference for control of compliant operation
= Reference for detection of unlicensed transmitters
« Reference for identification of interferer

= Measurement tasks
= Spectrum management operator can define task to get required information
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Spectrum management & monitoring

I Spectrum management and monitoring need to exchange information

1 From monitoring to management
« Measurement results

Real data for control of compliant operation

Real data for detection of unlicensed transmitters
Real data for identification of interferer
Reference for coverage calculation

Reference for interference analysis

= Statistic data
= Occupancy
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Spectrum monitoring
ARGUS 6 - The 6™ generation

I ARGUS: Dedicated software for ITU-compliant
spectrum monitoring

1 Key input “Handbook
= ITU spectrum monitoring handbook and recommendations
= Close cooperation with operators

= Experience from 30 years in the market

= SPECTRUM MONITORING
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Spectrum monitoring
ARGUS 6 - The 6™ generation

Device Measure- .
Evaluation
control ments

Receiver

] | Interactive |

. Occupancy |

DF

] | Automatic | |

Statistics |

. Analyzer | |

Location

. Sys.dev. | |

| | Data fusion |

Guided

Reports

The modular structure
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The ARGUS world
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Spectrum monitoring =
ARGUS 6 - The 6™ generation T e
. . . ) ] ] . ) Frequency List of Unassigned Frequencies
I Monitoring operator can define filter criteria for license S
database query e
: ;ingeﬁ-mw 28 000000 | MHz
. o @ Frequency Range 88.000000 [MHz v|-  108.000000MHz ~|
1 Criteria include: premi | [Pt
= Assigned / unassigned frequencies e e
= Frequency range o, e 1% 45.0%Bm .
= Location optonet Serch oo
- Service type oot = -
= Call sign -
. License state N o ieamaretyepeied :
u Options
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Spectrum monitoring

ARGUS 6 - The 6™ generation T R

itter Name  MUENCHEN ZIP Code

I Example: Automatic license violation Jm 94 5000 Wiz <] Tolaghone

detection S County Code. (D Gemmary) =] [ Dolete |

Service BC - City --"_lﬂlt

Transm_Power 0w Street -—Pﬂﬂﬂ

1 Information from spectrum management T 0 B/ Longtude 11 3 00[E ] [ Caned ]
. LTI 0m Latitude 8 9 00N~
Is supplemented by measurement results, oo OB o Drecton o he S

clearly showing license violation Signature e Mot | 5467.8]km

Call Sign P sow e ]

Limit Value for =
e 180.000 [kH) ~|
Limit Value f

State NG (License not yet ~ pme velue for mm

72.900 | dBuV/m gﬂ":“‘d Freq. 1.850

Est. Longitude 11 36 464[E | Measured
Est. Latitude 48 7 405[N -] Measured 30381 [khz  ~]

Active u:tﬂmrml muc-tdoa

L 1
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Spectrum monitoring
ARGUS 6 - The 6™ generation

I Example: Automatic interferer detection
= Procedure:

= Scan frequency range of interest

= ARGUS automatically detects emissions (calculates local maxima in spectrum)
= Comparison with reference list (transmitters known to be licensed / "good"/ ...)
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Spectrum monitoring

ARGUS 6 - The 6™ generation

[&] Interactive Meas. Mode - <Untitled>

| Fite  Configuration

HE314A1-ESMD T Bl

[ Spectum | Signal | Antenna | Intermoduation | Coverage

Violaton Detection

IF Bandwidth

Meas. Time

emodulation RF M
v

Preamplifier dth v
Device Settings Value
4 Measurement Type
Start Frequency
Limit Line @ Automatic () Available () Threshold
Licensed Transmitters -

Uninown Transmitters 88.100000
68,400000
88, 700000
£9.000000
£9.500000
50.000000
0,500000
90.700000 |I=

[ Save Frequency List ]

) 57 unknown Transmitters detected.

3) Absolute (" Difference

Complete list of active Tx
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[ Frequency List - FM Munich [ililﬂ

File Edit Configuration

F Station
MHz

88.100000 BR1 OBB
88400000 Bayermn 2
89.000000 Radic 2 Day
90.000000 B5 Altuell
90.900000 OE 1
92400000 Radie Horeb
93.000000 Rock Antenne
94 500000 M 94.5

94 800000 Radic Salzburg
95.900000 Bayem 3
96300000 Gong 96.3
96.800000 DKultur
97.900000 BR-Klassik
99.000000 Hitradic OE 3

»

m

104300000 Alpenwelle *
106. Top FM -

Input Field
|

Insert Modify Delete

Reference list

(& Interactive Meas. Mode - <Unitled> e
| Eite  Configuration
[ spectum | Signal | Antenna | Intermoduation | Coverage | Violaton Detection
reques ot Meas. Time
Auto +
Demodulation RF Attenuatior |
FM lormal Auto
Preamplifier DF Bandwidth DF Integration Time -
Device Settings Value
4 Messurement Type
Start Frequenc,
Limit Line ® Auteratic Thresho
Licensed Transmitters FM Munich vl
Unknown Transmitters 23300000
( Save Frequency List ]
s Reference Resu ¢ Result Value Display @ Absolute () Difference
© 1 unknown Transmitters detected.

Automatically detected unknown Tx

Integrated Spectrum Management & Monitoring Systems 16

COMPANY RESTRICTED



Spectrum monitoring
ARGUS 6 - The 6" generation

I Result of a hybrid TDOA — AOA

location combined with transmitter v T B K .4.-"i‘;=;§é§3§1' a
data imported from spectrum b N mepr) e
management

1 Location of interferer does not
coincide with licensed transmitter
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Spectrum management
SMS4DC

I SMD4DC operator can define monitoring task for ARGUS
I The entire available equipment in all monitoring stations can be used

I Tasks can include live comparison of measurements results with user
defined thresholds (automatic violation detection)
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Spectrum management
SMS4DC

I Define monitoring task for ARGUS

ROHDE&SCHWARZ 12 /2016

SMS4DC : Order Report

General Setting ] Date and Time Setting ]
Order Twpe :
Order D -

Order Mame : |DrderNameTest1

Execution Type : |Automatic ™+

Fesult Setting ]

=] MS5_ST_TvPE: F

= MS5_LAT: 4

Sub-Order Task : [FFM =l
Measurement Parameter : Occupancy : Threshold :
|Level ﬂ|<None> j |
| | =l
| | ||
| | =

Fized Frequency : (335 MHz

ET
flsn [wHe -]
I

501 <]

[ W=
[ E= T

Receiver and Direction Finder Setting

IF Bandwidth : m

IF Attenuation : ’m

Dermodulation : ’m
Detector : |Peak <
IF Span: ,m

= =1 4 =] 4 Munich
=] M55_RMC: RES HO Munich
g MSS_RMC_PC: MU703401

&

[Last GSP-Order: 23, March 2011)

=] MSS_LONG: 12333333

+ B Device_01_01:: HEO10-ESMD-DRM
+] E Device_01_0Z: HESOO-ESMD

+] E Device_01_03: HEOIO-ESMD

+ 8 Device_01_04: ADD197-ESMD

+ B Device_01_05: ADD197-DDF255
+ B Device_01_06: ANT-FSP-FSP30

+ B Neviea M N7 HEASFRION -~

RF Atteruation : | 400 v

Preampl. : | O hd

Meas. Time [ms]: |Default
Mode : | Mormal -

| =l

= I
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Spectrum management
SMS4DC

1 Define schedule

SMS4DC : Order Report [x)

General Setting Date and Time Setting ] Result Setting ]

Start: 730320011 —= [120000
Stop:[z3pazon —= 140000 -5

" Periadic Measurement

Eveny Day

& [aooo0 =
=1 |~ [Zoow =

v tdeasurement Continuity
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Spectrum management
SMS4DC

1 Define output and alarms

E3)

SMS4DC : Order Report
General Setting ] Date and Time Setting Result Setting l
Save Results as:

" Measurement Result
MaxHold
Compreszed Measurement Result

DI e

Begin and End of an Alarm
Measurement Result during and Compressed Measurement Fesult outside an Alarm

Y Y

Settings

[1omin -]

Alarm by Overshoot Alarm by Undershoot
+ Off o Oif

" Limit Value | J " Limit ¥ alue | | J

# || 5 ||| T K
—

Measurement Description :
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Spectrum management

SMS4DC

I Measurement results from ARGUS displayed and analyzed in SMD4DC

‘¢ SMS4DC - [Monitoring Argus3]
B Fle Tools

=i S o MW W =i ]

Level{dBpV/m)
73.20

67.67

62.14

56.61

51.08

45.55

40.02

3449

28.96

2343

17.90
7100

0:\0R-140521-161404631-0.xml
SUBORDER_TASK : SCAN, MEAS DATA TYPE:LV, RESULT TYPE:MH

716.0 7220 7280 7340 7400 746.0 752.0 764.0 7700
Frequency(MHz)

Altfm) : 0 Admin. Code : — |Coastal Zone : Cold Sea P16 117 134
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Integrated spectrum management and monitoring systems
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