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Motivation

Dedicated PSR system

CPD Traffic Statistics

Applications

* Public Safety responders need ALWAYS ON, mission- |

critical radio systemes.

* Infrastructure, including radio networks, can be

damaged during disaster scenarios.
 Blizzard of 2011

15t Feb., 2011 (Tues.) PM 2"d Feb., 2011 (Wed.)

 Record Chicago Snowfall of ~0.75 m.

 Effect of blizzard on public safety communications

observed at the IIT spectrum observatory
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* High public safety occupancy and low commercial
occupancy during:
 weekends
e record snow-storm (Feb. 1-2, 2011)

* Favorable opportunity for DSA in LMR Bands
 Cumulative distribution of channel occupancies:
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e “85% of channels have occupancy < 10% over 24
hours, meaning favorable DSA opportunity

Custom design based on USRP platform B .
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NORMALIZED MSE BETWEEN HISTOGRAM OF IDLE TIMES AND MODEL
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Call durations (=)

Histograms of call idle and hold times over a week of data. The histograms were fitted
with model PDFs and the distribution parameters were estimated.

NORMALIZED MSE BETWEEN HISTOGRAM OF HOLD TIMES AND MODEL
FITS
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remote visualization b

Anomalous Channels

459 MHz Monitor 856 MHz Monitor
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| Distribution | MSE (I week duration) | MSE (2 hour duration) | | Distribution | MSE (1 week duration) [ MSE (2 hour duration) |
Exponential 1.000 1.000 Exponential 0.855 0.951
Generalized Pareto 0.917 0.960 Generalized Pareto 1.000 1.000 :
{ Log-normal 0.409 0.555 Log-normal 0.180 0.324 ] |
Clipped exponential 0611 0.524 Gamma 0.274 0.524
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Interarrival time durations (s)

Short term-histograms studied
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Stationarity:

* Most previous studies of
public safety voice traffic
assume Stationarity over

Time Elapsed (mm:ss)
S it

voice traffic data
* “Probability of stationary

plot suggests otherwise

Non-trivial amounts of data (order of terabytes)

&0

short 1 or 2 hour windows.

e KPSS test for stationarity was
applied on 5 weeks of actual

window” vs “window length”

Pass percentage
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Currently using MongoDB and Cleversafe’s DSNet
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Lognormal model parameter values (idle times)
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* Since data is inherently non-stationary, 30 minute windows of voice

i e The model parameters were estimated for each window

long-term

e Result is time-series of parameters that tracks channel traffic in the

Inter-

Traffic model for simulations arrival

Time

(Equipment manufacturers, FCC)
Network planning “l_l_l—.
Time b

Spectrum sensing by cognitive radios

Opportunistic access of under-utilized | e

Safety during emergencies

o) o Legend:
* Recall, 85% of channels have <10 % Secondary ‘ﬁmaw
occupancy over a 24 hour period User (U) ser (PU)

Future Work

DSA Feasibility study

Analyze 850 and 700 MHz channels
Planning and network forecast

Policy (FCC)

Compare business and public safety users
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