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e Spectrum needs & availability

e Spectrum usage data — essential
information for decision making

* Intelligent, broadband, distributed
monitoring networks for proactive
(not reactive) monitoring

« Case studies on spectrum usage
based on data from CRFS surveys
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Is spectrum really scarce ?
— New technologies enable increased
usage from same amount of spectrum
(at some cost in complexity — as usual)
— Simple (and ‘static’) solutions increasingly
ineffective

Needs, expectations ....and dependency

continue to increase
— Relentlessly upward curve
— Mobile bands (400 MHz — 3 GHz) under
special pressure

Spectrum a key enabler for economic

growth and security in a modern society
— Not just for entertainment and
convenience

‘Buy land, they're not making it anymore’

(Mark Twain)

‘Please Sir, can | have some more ?’
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 How to match availability to
(actual, predicted, likely ?)

demand ?
— Now and in the future

* Flexibility in approach essential

— Must not constrain future
solutions
» Shared spectrum usage
appealing but needs to be

managed carefully
— Commercial/ Military
— Dynamic spectrum allocation/
white Space
* Risks
— Congestion/ interference
— Litigation

Monitoring spectrum usage
becoming increasingly
important
— ‘No decision without
information’
— Verify conformance to licence
or unlicensed band ‘rules’
— Quantify congestion or low
usage
— Arbitration resolution
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* A new approach to spectrum
monitoring is required
— Proactive rather than reactive
— Ready availability of spectrum
information

» Essential system requirements:

— Broad frequency range, good radio
performance

— Low cost, unattended system:
automated, intelligent data capture

— Dense monitoring networks:
‘measure where it is being used’

— Good network management and
data management/analysis tools

— Background monitoring for long-term

trend analysis, foreground
monitoring for resolving issues
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cellular

Network)
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» The following examples show data collected and analysed using the

CRFS RFeye system:
Hot spots (high signal

Wide Area Survey (Devon, UK) level)
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GSMO900 coverage (all operators): 2.4 GHz ISM band usage:
Good coverage around population centres Localised (generally) to population centres
and along main roads — some unexpected ‘hot spots’
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Wide Area Survey (Devon, UK) — 3G coverage compariso n

Operator ‘B’ coverage
significantly better in
this area

3G coverage (all operators)
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3G coverage (operator A)

ek panareses

i s JBlsgliation Processing: Peak

imsfArea Processing: Peak.

FrequencyRrocessing, Peak

Frequency Range: 21489 8MHz- 2159 SMHz

Latitude: 50.194485" to 51.244725°

Longitude: -4.570313" to -2.900391°

T Data Resolution: #0
Taunic

3G coverage (operator B)
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GSM900 coverage
(city centre)

Localised GSM900

coverage analysis:
- limited coverage in part of
the estate
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3.6 GHz
WIMAX
coverage
(Amsterdam)

- drive testing to
validate original
propagation model
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UK spectrum survey

-Conducted on behalf of
Ofcom

-4AM measurements
-200Gh of data

-First UK-wide spectrum
usage survey

-Powerful Data Analysis
System allows easy
visualisation of spectrum
usage and detailed analysis
of spectrum utilisation
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UK spectrum survey
(continued)

Analysis of spectrum usage
database allows statistical
analysis of frequency usage
across whole of UK or in
specific areas:
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UK spectrum
survey
(continued)

- Comparison of
band utilisation in
two different areas
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 Millom in Cumbria frequency 1.075 GHz (Aeronautical Band)
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Localised power detected in centre of village —
limited propagation along streets so likely to be
directed upwards
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« 1.1GHz - 1.25 GHz High power at three distinct locations.

T

Specific
measurement that
produced result
can be extracted
from database and
examined if
required
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Spectrum allocation and
management are important and
difficult issues to resolve

Monitoring, quantifying and
policing spectrum use will
become increasingly important
to ensure:
— informed policy decisions are
made
— spectrum is used and shared
fairly amongst all users
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CRFS

Building 7200

Cambridge Research Park (IQ Cambridge)
Cambridge, CB25 9TL

United Kingdom

www.crfs.com

T: +44 1223 815615
E: enquiries@crfs.com
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