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Abstract

Thia report records the progress: made towards the achievement
.of the spectrum surveillance system objectives reported in "The
\Acquisition_of Measured Spectrum OccupancyNData" dated May 20, 1975.
It refers heavily to the previousa"Progress-Report,for the Pilot Spectrum
‘ Surveillance System".dated September; 1975. The report emphasizes:the
data‘anal?sis capabilities which have been‘developed'for'the reduction of
. monitoring data. It ‘recommends further analysis and data collection which
_ will be necessary to develop a monitoring plan for. the operational

implementation of spectrum surveillance on a small scale.
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0.0

O..l

PROLOGUE: Spectrum Surveillance, A Review

Neeleor Monitoring Spectrum

-One of the most.complex frequency management tasks in the

;private'user"area is that of the land mobileaServices.- Although everv

effort should be made to employ modern data processing .procedures to
improve the assignment records, this effort alone will not solve the land.

mobile frequency assignment problem because no significant relationship

-has been found between the number of transmitters on a channel and the -

channel occupancy. Measured.spectrum utilization is therefore necessary

Af oneuhopes"to quantitatively define the actual spectrum conditions

which exist in a given area. This’ increased knowledge of current spectrum

utilization should lead to the. development of spectrum use policies which

. ensure equitable sharing of the available resource. To meet these needs, a

t'pilot project was initiated- under the auspices of the Spectrum Management - Systemfg

to investigate the type of data needed to characterize spectrum utilization

and to develop a specification for the hardware necessary to implement such a

U spectrum measurement program on a national scale. ;

" 0.2

Monitoring Approach

Stanford Research Institute-had developed, under'contract to the FCC,
a computer—controlled recelver for sampling spectrum activitv from the land
mobile channels:and had developed_algorithms for incorporating this‘utilization_
data into the frequency assignment process. These procedures were implemented
in the Chicago Regional Office experiment. It.was decided that spectrum ‘

measurement equipment made by SRI. should be purchased to evaluate its

‘effectiveness in meeting the specified needs.’
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0.3

Short Term Objectives of Monitoring

" The hardware purchased samples the dynamic occupancy pattern of.

the VHF'portion of the spectrum;'avstatistical analysis .of these .samples

. 18 then required to obtain population parameters, jThe.major objective of

the initial spectrum surveillance experiments was to define the monitoring

and“datalprocessing*methodology‘necessary‘to determinevtheaeSpopulation

‘>parameters within a given degree .of confidence. This objective would be

1 achieved through the development of a monitoring plan which specified'

:a).-the siting criteria for'each monitoring.site,
'b) the amount of :data needed at each site,.' ‘
- ¢). the number of sites’ required to cover a given area,
o) 1the optimum time interval before returning to monitor
a given site, i L g

~e) data handling requirements.

’ An important by-product of the monitoring plan will be. conclusions concerning

f‘the_number of automated measurement systems which will be necessary to

‘ _implement a spectrum~surveillance function on a national scale. " Insight will

“also be gained into the degree of sophistication required of "such equipment.

A set of objectives were therefore developed for the initial SSS work which

" were reported in "Acquistion of Measured Spectrum Occupancy Data" dated May 20,

‘1975 -as follows.

To obtain. operational experience with automated radio

frequency monitoring equipment

To determine the mainténance requirements of said equipment

To perform engineering experiments in site monitoring.and
data analysis to ascertain the validity of the SRI studies
to the Canadien situation. - L

To gather preliminary data on spectrum utilization in Canada 8

two largest metropolitan areas
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to optimize this plan., - : o S - :‘; é

¢
i
‘-
1
T %
I

- Io identify.the sets of user characteriStics needed to
'-cstudy uhich types of users would best be suited for '
_.sharing with other types of users.

-« To develop and attempt to optimize a monitoring plan and ?

' the necessary software for data an&lysis. o ‘ o - ;

It must be emphasized that the development of the monitoring plan will be an -

iterative Pprocess with all monitoring experience used as feedback in order '

‘What We Have Done So Far

Surveillance Equipment ig rather limited. Data has been gathered only at

The amount - of data which has been collected with the Spectrum L

:;. four sites:  CRC Building 67, Journal Tower South, Clyde Avenue Lab and the

' CN Tower in Toronto. S 4 o - %

. The prime constraint faced by the S8S team was the lack of mobility of the .

equipment. Each time, a moving contractor had to be called to relocate the

V.equipment. Although-results from high monitoring sites indicated that the

’:;.mounted in a mobile vehicle so it‘could be used at a number of different

- which must be monitored, redundancy of data collected at a specific site if

" coverage range was extended to thirty miles forp base‘station.activity;_

practical considerations (high capital cost of equipment, number of cities
long4term“monitoring_is employed) dictated that the equipment be suitably

locations and thus be deplbyed more effectively. The work required to obtain
this mobile vkhicle and to suitably mount the equipment in it was completed

. in mid-August, 1976. It is therefore now possible to collect the specific

data necessary to answer the questions we have concerning the monitoring

plan._ In the meantime, considerable work has been done developing data analysis

.computer programs to extract useful information from the monitoring tapes. A

"feel" has also been obtained for the data stationarity in both time and

space and for which‘parameters would be most useful in the short term for
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ranking .channels for assignment. Thehétate;of spectrum congestion méasured]
in Totohto allows. us to be optimistic ab@ut.the usefulness of . spectrum

‘monitoring data in the frequéhcy'assignment process.
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0.5 What Remains To-Be Done To Achileve The Short Term Objective of Developing A
Monitoring Plan = B o )
0.5. 1 Determination of Parameter For Initial Channel Ranking

‘ ‘Before deciding how much data is needed to rank channels, it is
‘necessary .to determine which parameters will be used for this function.

Current parameters available to us are:

. a) average transmission.occupancy:.

b) average message occupancy-
c)_:peak transmission occupancy
d) - average waiting time '
't'e). peak waiting time .
. f) a percentile from the distribution of any of the.

above parameters

g) - average message ‘gap. tbne

The parameter chosen gshould have the following characteristics if it is to

" be useful for channel ranking:

a) the parameter should be stationary so that measurement.
 of it is repeatable . ‘
b) the parameter should be easily derived from the results

‘of the measurements

~-c): the parameter‘should’require a mirnimum of interpretation

of the results by the operator

.i.ii}

d) the parameter should be’derivable separately for the signal

Zactivity due to various stationS»sharing a channel.

_ The parameter currently receiving the greatest consideration for
'channel ranking is the average occupancy It meets ail the prerequisites
described above. The stationarity investigations must be furthered before a
decision can be made to‘use‘it or not. Preliminary work by Dr. M. Burke indicates
that 817 of the 175 channels in Ottawa which are occupied more than 57 of the
time exhibit good day to day stationarity while 727% do not_exhibit significant

diurnai variations in their average occupancy. =Thus, significant occupancy peaks
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0.5.6 Maintenence'Requirements

This ie'also an on~going featuré.of.the<site.innestigations. Some .
" problems have been encountered during the limited monitoring and‘they'have
been investigated and corrected.. HoWever, no. experience has yet been obtained
- with the mobile vehicle to determine its maintenance requirements and the

effects the mobility will have on-the monitoring equipment 8 performance.

0.5.7 .Recommendedjschedule

In order to collect the ‘data necessary to answer theee questions

'»_sufficiently, ‘the following Bchedule 1s proposed'

.7a5 One week of monitoring at . Clyde Avenue as a run*in period
" " for the mobile ' '

. b)A:One week of monitoring in downtown Ottawa to determine

physical limitations- of monitoring sites, equipment performance""

and  compare the monitoring data to. that collected atop the ) -
N B Journal Tower. South R R .
’J.c) Repeat the time correlation experiment in Toronto for more
channels than in Ottawa to determine if the day-to~day
stationarity is as good; (2 weeks monitoring) "
' d).;?erform a spatial correlation experiment inAToronto on
' ::channels eelected“from the‘time'stetionarity experiment-as |
. exhibiting good day*to—day stationarity. " (Time required to
' -fibe determined) L ' S T

0.6 Longer Term Objectives ofisoectrum Surveillance‘
0.6.1 Spectrum Model
The eventual goal of the spectrum surveillance system is to assist in

the}more effective management of the radio frequency spectrum. The short term

objectives described above'will‘assist assignnent officers in the operational

i
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§ ) ~ which may have rendered the use of. average occupancy as a parameter for ranking
/' R ‘doubtful, do not occur as frequently as f_irst thought. The channels which do-
B exhibit peaks will be‘investigated more: closely to determine the effects’ of

' the diurnal variations and any commonality of _channel type or user type which
1

may ‘exist on these frequencies. If the average”occupancy‘does not' prove to 1

be a suitable parameter, the most likely next parameter will be a percentile

value on the occupancy distribution curve. The disadvantage of the latter

l§ : would be that a greater amount of analysis and storage would be required to
I ' determine it and the amount of data it would be necessary to collect for each

channel would increase.

."Amount of Data Needed to Determine A Parameter Adequately

"Naturallv,xthe answer to this question depends on_thehparameternto
be used., It mould.seem at this. time that S—minute rasters collected on*theA
'_channels‘at forty-five minute intervals for ten hour monitoring perilods from.
08;09 to 18:00 repeated over three days are. more than adequate for ranking
channels by their average occupancy. If the day—to—day stationarity were

perfect and all diurnal occupancy patterns were perfectly flat, then only one

S~minute raster would be necessary to obtain the average occupancy. However,

given the variations which do occur, three days of'monitoring'data will be .

necessary. This amount of time spent at a site will also be useful to smooth
out.large variations due to weather conditions or anomalous propagation.

:'Further work to consider various channel occupancy distributions and the.number
of samples required to converge on the true value of average occupancy must

‘yet be completed before a. final answer to the question can be given.
0.5.3 Number of Sites Needed to Cover a Particular Area
lThis is thetquery which sti1ll has the most question marks associated

with it. No monitoring has yet been completed with the mobile vehicle to

determine what its coverage is likely to be;_ Base station coverage should be
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0.5.4

adequate at least to 15 miles, however, the effects of the lower antenna

-

heights and building shielding on the occupancy that will be measured from

. a mobile unit is vet to be determined. Consideration should also be given to-
" attempt to relate base station occupancy to channel occupancy. If a factor -

can be. found which effectively relates these two numbers then the effects of

losing mobile coverage can be minimized. ‘Spatial stationarity experiments- '

_and?antenna height studies should provide insight in order-to answer thiS{

question. .

How Often Must Each Site Be Revisited? .

Two effects will combine to determine the answer to this query.

Seasonal variations in the occupancy pattern, if ehtensive, could require

Aquarterly monitoring of sites. The growth rate of land:mobile assignments

. will also provide input to déetermine when monitoring should be repeated. If

_ all monitored channels have been~assigned new users, then monitoring must

-‘,definitely be repeated. It is hoped that a . suitable interface with the

5 assignment program can be developed which will flag situations where monitoring

-“,should be repeated. The investigations in this area will probably best: be

0.5.5

fcompleted by implementing the spectrum surveillance function on a small scale.

.Physical, Envirénmental and Electromagnetic'siting Requirenents‘t

Various effects due to hardware limitations have«been bbserved
during the limited site monitoring investigations. Traffic noise was observed
at CRC Building 67 since the antemna was almost: opposite the roadway (Highway 17).

Intermodulation products were measured at the Journal Tower South. This site

~ also suffered deleterious effects-from.a transmitter located across the road.

- nhich energized the IF filter over a broad range of frequencies thus contributing

non-existent occupancy. The CN tower site was afflicted-withia‘high background

.-noise. Software functions have been developed which assist significantly in
" nullifying these unwanted signals. Proper siting, however, .could be used to
"ensure that these effects are minimized. Many of the physical siting

requirements have yet to be determined although some are known. External
power, if available, will reduce the load put on the internal generators: and
thus decrease the maintenance requirements. More questions of this nature will

be answered as site monitoring . investigations continue.
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0.6.2

‘l congested, these models will assist in selecting the best aveilable channel for .

0.6.3

implementation of chamnel sharing among users, They will also, in conjunction

~with the frequency assignment tools, provide an in-depth view of how spectrum
'utilization is progressing. This should result in the development of a

1.spectrum model which can be used. to study the effects of various spectrum

policy decisions.
User Models =~

A reQuired‘input to this spectrum ﬁodel will be the characterization

_of various user types and the determination of their occupancy parameters.

Spectrum surveillance work will probably need to bhe supplemented with audio

monitoring to develop . these models. When the spectrum becomes further

) sharing.

Effects of Combining Users'; Sharing Model

When the user models ‘have been sufficiently developed the effects of

combining vatious user types. should be studies as an input to- the shating modelfﬁ
’ in particulat, and to the specttum model in general '
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. Progress Report for the Spectrum Surveillance‘System‘>

1.0 . INTRODUCTION

This report describes the. progress made towards the achievement

' of the objectives listed in-the initial report,‘"Acquisition of Measured
Spectrum Occupancy ‘Data" dated May 20, 1975. It reports on the continiaing
. developments in occupancy data reduction since the. "Progress Report
_'for the Pilot Spectrum Surveillance System" dated September, l975._ It
- must be stated that the foremost objective of developing a monitoring :

" plan for the operational implementation of spectrum occupancy measurements

has not been achieved for a variety of ‘reasons, the principal one being
the late delivery of the van, delays in refurbishing the latter and’
mounting the SRI equipment in it for mobile operation. This work

‘;.has now been completed and it -should be possible to obtain the necessary
; data and analyse it to obtain the answers needed to develop the monitoring .

~ plan. Many of the reSults discussed in this report.have previously been

included in,various:seminar presentations of the work with the Spectrum»~

Surveillance System. This report describes the spectrum monitoring

. activities at the CN' tower and Clyde Avenue Lab sites, the results and

types of outputs produced and reviews the experimental investigations.

. which must yet be completed in order to achieve the short term objectives

of the Spectrum Surveillance System.

[



2,0 DATA ACQUISITION

The nine scan tables to monitor frequencies every 15 Kiz in,thed
band 138—174 HHzi(refer to the September, 1975 report) were used to .
collect data at the CN tower site (1400' level) and at the Clyde
Avenue Lab (20' antenna height) in Ottawa. In addition, a special scan

table was developed for a time stationarity ewperiment at the Clyde .
. Avenue site. Two hundred and foxty-one frequencies, which had exhibited

‘activity during previous measurements in Ottawa, were selected and

ko
o

included in a scan table named "Scan 10". The frequencies included in

this scan table are included as'Appendix'A. 1his scan table was: used
to monitor these frequencies continuously for three ten hour days
»making a measurement every one half second This data can then be

used for a variety of time statioparity investigations. The following

table lists the data tapes which were‘collected:

. Tape o - Site "~ Date Monitoring Period . - Comments =~
DOC 8480/TOR 1000  CNTWR .  Sept 9/75 ° 15:30.to o Tuesday v
DOC - 8472/TOR 1001 .~ CNTWR .  Sept.10/75 .- 17:30 to =~ - Wednesday
DOC 8471/TOR 1002 ~ CNTWR - Sept 11/75 : © " Thursday
; DOC 8473/TOR 1003 CNTWR Sept 12/75 08:00 to 18:00 Friday
gi DOC 8474/TOR 1004 - CNTWR Sept 12/75 18:05 to 04:00 -Friday Eve.
- DOC 8475/TOR 1005 - CNTWR Sept 13/75 - 09:00 to 19:00 - Baturday :
: DOC 8476/TOR 1006 CNITWR - Sept 14/75 "~ 09:00 to 19:00 Sunday -
m DOC 8477/TOR 1007  CNTWR Sept 15/75 08:00 to 18:00 Monday S
: DOC 8478/TOR 10083 CNTWR Sept 16/75 .  08:00 to 18:00 -  Tuesday
' DOC 8479/TOR 1009 = CNTWR Sept 17/75 08:00 to 18:00. Wednesday - . -
'DOC  8480/TOR 1010 CNTWR Sept 18/75 - 09:00 to 19:00 Thursday ‘|
DOC 8481/TOR 1009 ~ CNTWR Sept 19/75 08:00 to 18:00 Friday. . :
DOC /CLY 2001 CLYDE LAB Oct 22/75. 08:30 .to 18:30 Wednesday |
DOC 2787/CLY 2002 CLYDE IAB  Oct 23/75- n8:30 to 18:30 Thursday
DOC 2784/CLY 2003 CLYDE LAB Oct 27/75 08:30 to 18:30 Monday
DOC 2781/CLY 2004 CLYDE LAB Nov 7/75 08:30 to 18:30 " SCAN 10
DOC 2786/CLY 2005  CLYDE LAB Nov 12/ 08:30 to 18:30 SCAN 10 .

DOC -~ 2783/CLY 2006 CLYDE LAB  Nov 13/75 = 08:30 to 18:30 SCAN 10
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3,0 DATA ANALYSIS

3.1

'.analysiS‘of the data acquired at the CN tower. The high noise Background »

Initial Analysis of Toronto Data

~

The initial analysis:of the Toronto data was completed.using'

" the prbCessing prograns described in previous reports.. The data tapes
for the complete week of ten hour days were analyzed (TOR 1007 to TOR 1011).

A portion of the histogram output before processing of the noise back-

" ground with the subtraction of common mode counts is shown in Figure 1.
Figure 2 shows that, again, the processing to eliminate the common '

" mode counts serves to clean—up" the picture considerably. Figure 3.

gives. a comparison of the spectrum utilization graphs for Toronto and

 Ottawa. It became. evident at this point that the use of a fixed decision ‘
“threshold (that noise was any signal below -3 d@pv_and-transmissions

were any signal above -3 dan) would not'yield~correct results in the |

and the height of the monitoring site allowing the reception of distant
stations precluded the use of this fixed decision threshold. The )

"1development work described next was therefore undertaken in order to

3.2

implement soft decision levels..

Implementation of a Two Pass Analysis with Soft Decision Levels.

"'The variable level of the background noise floor led to a’
decision to implement data analysis which would control the threshold

- level based on the data collected This required a two pass analysis.
- The SSS data tapes are first read collecting the data for the amplitude
'histograms and storing it in the first_one‘hundred and twenty-seven

‘elements of the data base record.. This analysis takes place exactly

as described previously (see September Report). All analysis of other

occupancy parameters such as transmission lengths, gap lengths, etc.

has been removed from the first pass. The data from this data base record

is then used to decide where the noise~threshold should be placed. A
sample graph of this raw data plotted on a Tektronies 4010 graphics

: terminal is given in figure 4y This figure\reveals.that.the:data
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does not form a smooth curve. This lack of smoothness results both

from the calibration procedure which does not allow the measurement

of various analog levels and.from'the'analog to .digital conversion
with its,Specifiediabsoluteﬂaccuracy af"z dB. {The development of the
threshold level‘algorithm was complicated by this lack of smoothness.

- An algorithm was therefore developed to' smooth the curves before

‘attempting further analysis, The result of this algorithm on the

curve of figure 4 is shown in figure 5. The smoothing_algorithm is a

peak envelope one rather than an averaging one, A listing of the -

fortran subroutine which implements this algorithm is given as Appendix B.

Since the plotting is done using an APL graphics driver, the algorithm '

_ has been converted to APL, .The noise level algorithm developed for this
"omoothed data . determines when further counts add less than 1.5 % to

~ the total counts. The fortran code for this algorithm is given as
Appendix C. Again, n APL version of this algorithm has been develOped

» Qince the two pass system was being implemented for the noise

threshold decisions, it was felt that we might derive orher benefits

from the two pass analysis.' The amplitudeghistograms,have‘shown that
the activity of two base_stations can be'separated if their received
signal levels are sufficiently different. (lO dB for-best results)
Algorithms were therefore developed which considered the smoothed
data, searched for up to four base station peaks, and calculated the

window limits (deV) within which signal activity could be considered

‘as being from that particular base station. . These levels are stored l

in ‘each data base record. They can then be used: during the second pass
to analyse separately the transmission characteristics of each base -
station. . The fortran listings for "PEAKS" and "DECIDE" are included as

Appendix D. These routines have not been converted to APL functions.

‘The second pass through the spectrum surveillance'data.tapes

- is used to calculate the transmission characteristics such as average

B e e

e po e e a =
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transmission'gaﬁ‘1ength3‘and average message gap lenths. Siﬁce.the'
nethod of calculation of these parameters has not been described:
;previously, a short explanation is included. at Appendix I. The
© raster summary output has been expanded to report the transmission

‘parameters of each identified peak., TIts new format is shown in figure 6.

The cumulative averages of these transmission parameters are collected

~ in the data base records as described in the September report. H(')wev'er,~

they are now recorded oeparately for each peak The new data base

elements are described in Table 1 below.

=y

IF * TABLE 1- o
Y Element No. o j_’jDescriRtion h {
: 1 to 127 Cumulative number of measurements recorded at each {
P ‘ o _ . amplitude level from -36 dB V to 90 dB V é
‘128 - II6 , R
: "129 . ITCG 4
. 130 © . ITESQ B
% B S 131 MG i
.' , 132 - - IMCG
o -+ 133 - . IMGSQ
% K 134 ff of messages
3 135 -~ - - i of frequencies iIn the scan table - .
. 136 © . IT™ for channel R )
~ 137 "~ ITB for channel §
' 138 : ## of rasters ;
. 139 - - ITMSQ for channel ;
_ 140 \ .. ITM for peak 1 : S el T T s
§§ . 141 , .. ITB for peak 1 - LT e I
"-I 142 . - . ITIMSQ for peak 1l D T
143 S IT™ for peak 2
144 . ITB for peak 2
3 145 I™SQ for peak 2
- 146 IT™ for peak 3
o 147 ITB for peak 3
148 © . ITMSQ for peak 3
n 149 "IT™ for peak 4
150 L ITB for peak 4
B 151 o IT™SQ for peak 4
¥ _ 152 IT™ not in any peak
~ 153 "ITB not in any peak
. ' 154 ITMSQ not in any peak
155 .. peak 5 min average occupany




Figure 6: Raster summary output (transmission parameters for peaks 3 and 4 not shown)
!

Channel " Peak 1 "Peak 2 Not in any peak

overall - ‘ - L e :

_ N , KNoise

oo Ave - _ S . _ o . o . ' . No. thresh-

Frequency occ Time Mess gap oy |TX Oopg #IX| TX . Opy #IX| - TX  opy #TX|TX Orgx #IX |{Gap Ogap gaps hold
15C 485 #17 083118 71«6 51.018.3 13:8 10| 4.2 431 3 0. 0 0[10+9 16e4 7| 3s2 2.3 5=10
1502670  +12 08118 89+4 83.5 7.3 10+8 9 .0 0. o! 0 40 ol 7.3 19:8 9 3.3 4.6 5e10
150+845 415 08318 52+6 48,0 5.0 5.2 16 2e7 243 4 36 0 1 542 620 11 3:5 4.2 2 =3
150+875 .25 08:18 39¢6 3646 663 849 21 341 242 7 *0° 20 0 .73 10+6 14 3,2 4.0 13 =9 !
150965 e12 083118 89+«7 6549 602 8¢l 10 0. 0 D - 0. 0 0 6+2 84 10 3.3 .3_-8 6=10 o
150:935 .25 8:18 387 3C.5 4e4 3.3 30 440 Fel' 6 4e2 34l 8 447 3.6 15 2.2 2.2 22 =3
1510025 #12 03118 115+3 9743 747 11:5 B . +0 . +0 D 0«0 0 747 11+5 8 1+6 1+4 5=10
1517055 «11 08118 7746 5249 4.2 4el 14 40 40 0 0 s0 0 4e2 4el 14 49 .4 9 =9
1514085 +10 08118 117+3 9141 443 4eb 13 o0 «0 -0 *0° © «0- 0 4¢3 4¢4 13 140 5 10 =3
151+265 419 08118 15644 9743 5.0 543 11 . 40 <0 . 0 -+0 +0 - 0 5s0 5¢3 11 1s2 +7 9 =9
151°685 410 08:18 11646 8640 3¢0 3.8 17 .0 +0 0 - +0 0. 0 3+0 3+8 17 1e1 +9 14 =3
151°745 216 08118 79e5 69¢4 4:1 409 p1 2+ 1e3 3 40 2+3 4 445 5.3 14 2.9 3e6 17 =9
151+775 11 08118 153+1 39747 746 6+8 8 .0 . +0 0 0 <0 0 7+6 &+8 8 2e1 3e1 6210
151+555 .12 0Bi18 114+8 8649 7.3 7.2 9 s0 0 0 .0 +0 T 0 743 742 9 146 1+4 6=10
152°030 «12 08118, 76¢4 6043 5.4 642 12 40 +0° 0 40 0 0 5e4 £+2 12 145 15 7=10
1329060 +15 08118 69¢4 8349 5.1 448 16 623 4s2 3 " +0  +0 0 4e8 .5:0 13 2.9 3.3 11=10
152+150 .35 08118 2647 1748 448 5.1 39 3¢3 208 16 48 De3. 15 645 749 -8 2.8 2.7 29=10
152021C  +11 0B118 11406 85¢4 442 4e4 14 20 - o0 0 20 +0 0 442 yeh 14 145 145 11=1D0
152°360 12 08118 65:0 6147 5.9 6+2 11 316 +0 1 742 - +0 1 6+0 68 9 2.3 3.4 5«10
1527510 41 08118 75¢7 95.7 12+1 26+5 18 82:8 §3.0 2 20 s0 0 342 215 16 1.1 . e6 13=10
152630 56 08:18 2337 +0301+7  +0 1301¢7 © 40 1 s0 0 0 0 0 0 «0. 0 0 =1
152+68C <62 08118 SQ0eQ 1G1+5 33+5 99.3 163125  «0 1 0 0 0 2¢5. 1¢9 9 2.2 3.l 9=10
19208310 464 08118 95.4 68.811443119+4 317140114e2 2 . 60 - +0 0. 3 0 . 1. 1.8 .0 1 =7
152840 +23 08118 1289 8749 178 433  7115.5 + 0 1____*0 *O 0 1e5 1e3 & #4e7 2.8 5 =7
1924500 423 08:18 4840 3742 440 4ek 30 4+8 645 8 448 219 5 242 pedl 12 341 2+8 24 =7
1330020 «17 08118 62+4 5247 2.9 3+3 31 5.9 #e7 10 3¢1 247 2 143 +8 19 248 3.0 26 =8
153230 415 08118 140+9 114.0 10+3 25:6 8 1.8 0. 1  +0 +0 0 1145 2745 7 541 346 6 =7
1537260 +10 08118 5646 73.9 2.9 203 18 6+3. . «0 1 3e6 25 3 2up pel. 44 2.6 3e1 11 =7
:53+320 .05 CB118 15848 106+e3 1.9 2+2 35  +0 +0. 0 2¢7- 0 -1 148 .2¢3 14 2.3 2.5 13 =8
i53:%70 .16 08118 611 76,3 5.5 1240 16 23¢9 pheQ 3 e0. 0 0 fe2 - 8 13 2.2 2.7 9 =8
£33:550 .07 8118 65:7 8246 246 2+7 15 345 3¢l 7 +0 0 0 148 ek 8§ 3.8 3e4 9 =8
1352250 «06 (8118 9647 2649 3.8 5:7 9 247 1e7 2 1p2+1 10.3 2 9 o4 5 346 4e4- 5«10
30770 W08 D811 1142 64e8 Lol ReH 10 10e4 1640 3 2¢4 1e7 .3 1.3 *9 .4 4¢3 3.3 7=10
25%+330 407 08118 12044 §9.0 5.2 423 7 148 40 1 .3¢3 5.7 3 2.4 149 3 5.4 6.3 3=10
155¢CG10  +01 08i18 10545 11147 240 2+5 4 0 +0 0 5¢4 0 1 9 45 3 .0 +0 O0wl0 |
552470 W2e ARiig 3 35.3 2.6 2.0 RO 36 PeN 5 392 1+9 8 2.3 5.0 A7 2,7 pes 43 =3

Lel
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Table 1 (Con't) ,

Element No. Description . §

© 156, Noise Level Thresho]d for this channel i

57 - Amplitude of First: Peak (dBaV)- 2

158 ' Amplitude of Second Peak (dB.Y) g

159 o Third K

160 . . Tourth |

161 Lo . Fifth. ;

162 o Sixth b

163 - _ Seventh ¥

164 - - " Eighth P

165 - impluse counts ‘3

166 . # valid counts ‘ ‘ i

M S Y " ‘Lower Window level for Highest Occupancy Peak Above Noisge. ;

gil ' 168 - _ ~ Upper Window Level for Highest Occupancy Peak Above Noise Cood
- 169 o " Lower Window Level for Second Highest Occupancy Peak Above Noise
o o 70 © . Upper Window Level for Second Highest. Occupancy Peak Above Noise

W " Lower |  Third o | o L

s S 172 . Upper o ¢ Third e ERTR

173 ° . ‘Lower S _ .Fourth - P :

174 . .Upper ' " Fourth T AT

3.3 Results of Analysis ofVSpectrum Utilization Data Collected in Toronto

The implementation of the soft decision level algorithms for ..

the analysis'of the CN tower data yielded the summary curve in figure 7.
;g. o This curve allows us to be more optimistic about the usefulness of - '

'spectrum monitoring data than the curve of figure’ 3 By processing out
the occupancy due to the distant stations being received from the high
monitoring site, the state of current spectrum utilization as represented
© by figure 7 is such that‘sharing can be used to assign more users to

this spectrum. We.see from figure 7 that, of the 1000 "assignable"

frequencies in Toronto, nearly two-thirds are occupied less than 207
of the time. These results may be slightly optimistic. because of the
software techniques used to derive them and should be verified monitoring

~ “with the mobile in the near future.
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"Figure 8 represents the data of figure 7 before sorting by
average occupancy. - It is therefore an "integrating spectrum analyzer
representation of spectrum congestion. It allows the user to determine
whether specific frequency ranges are more highly congested than others.
This figure is also useful for determining the effectiveness of the ‘

b noise decision threshold determination algorithm. Since every second

. next channel The residual occupancy (white space) in figure 8 is thus _ o

3.4

3.. 5

channel being measured is an interstitial and is not normally "agsignable"

.within the monitoring coverage area, its average occupancy should be.

very close to 0%. - The average occupancy values in figure 8 should

therefore return to 07 before plotting the average occupancy of the

a measure of the effectivness of the decision algorithm

Calculation of Various Occupancy’Parameters".‘

" In order to investigate the applicability of certain SRI results
to the Canadian environment, programs were developed to use the data

base elements to calculate various occupancy parameters and transmission

A characteristicsvsuch as waiting time, ratio of transmission occupancy-

to message occupancy and ratio of average # of transmissions per message.

- Listings of the routines which calculate these parameters are given in

Appendix J. The’ format of the output. from these routines is shown in

figure 9. A thorough investigation of these resilts has not yet been
v“carried out. However, preliminary analysis - ‘indicates that the ratio of‘

. message occupancy to transmission orcupancy found by SRI to be 1.6 seems
"to fit well for our simplex channels., A more detailed analysis of this o

~ data is required. L

Conversion of Computer Programs for the Interdata’

The computer programs which implement the two pass analysis of

the spectrum. surveillance data tapes and the determination of the noise L

threshold and window decision levels have_been converted. for use on the

‘Interdata 7/16 which is.used to control the receiver. The analysis takes
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| fve. Boak S #TX 'TX  Mess .
| Frequency occ. ocC. 'TX 1 Gap #Gaps HE;; #Mess = Tess oce.  oce.
2> 161.655 99 9957.76: 219 1.17 157 IF/ g5 62 3.53]1 c. 99111,
 182.63C 937992C.20: 149 2,15 . 63 7.77 84 1.73102.58104, r:
. 152,510 21 9912.05 ‘P4§“ZTBT“'46' 60.96 102 1.45 00.55100.17
| 182,570 &9 9914, 11 273 3.03 160 52.26 113 2.42 928,34 09,87
. 152.840 88 9934.52 229 4.73 115 52,76 114 2.01 97.25 98.¢7
182,480 86 9911.C4 272 4.11- 152, 46.92.121 2.26 95.70 97.68
[ 152,460 86 9934.87 222 4.07 105 61.23 117 1.90 94.32 05.67
152,720 36 .996f:, 79 17# 4.65 67 66.82 1117 1.50 94.85. 95,63
k 152.6G0 52 962£.29 221 4.24 . 101. 66.21 130  1.78 9C.44 92.C0
- 152.78G 76 9936.73 725 2.4a7 571. 55.77 154, 4.71 24,08 88,45
 1B2.81C 75 9982.68 321 1.66 233 132.27 £88- 3.65.83.78 85.15:
142.G65 72,9721.37 1046 2.55 882. 45.0L 164; 6.38 79.62.87.64
U 142.575 70 922,04 €92 2,53 817: 45.30 175:- 5.67 77.89 R5.26
142,155 69.9922.86 939.2.71 805 64.64 134:.7.01 76.47 84.24
142.125 68. 99433.71 633°2.34 476:°63.89 1577 4.03 76.02 79.99 .
157.600 67 9937.28 A33 3.74 40977 48.74 224::.2.83 75.51 80.73
) 143,025 45 9712.36 1527 2.51 1325 47.01.202; =7.56 67.24 79.10
157.920 65 9932.95 708 3.89.. 488 46.82:2207:.73.22 74.94 81.04
162,870 64 84.5.35 4104 2.44 2 24.707133430.86 70.55101 .68
141.825 63 9912.52 1378 .2.68 1146 47.24 232, 5.94 61.46 72.42
157.950 63 O928.23 798 3.85. 546 43.26:2527 3,17 72.36 79.11.~
163.230 63 874 7.11 3066 2.60 28787 32.41 188 16.31 70.01 .94.07
159.65C 63 9F 6.53 2353 2.82 2617., 34.89.236 [2.09 62.61 86.29
170.5610 63 88 6.58 226% 2.81 27477 35,70 222 13,37 62.73.37.56 -
142.035 62 9951.93 214 3.55 202 :107.28 114 2,77 69.72 72.23
1587.940 62 9928.53.. 741 3,4]) . 56.62. 223+ 3.32 68.62 74.30 .
162,500 62 B8 7.37 2912 2.35 7 31.537230 12.46 68.91 §9.19
157.77C 641 9927.23 788 3.83 53,58, 221 3,57 68.94 75.%1.
142,695 60 9927.52 706 2.84 ", 66.50 164 4.30°69.21 74,69
143,865 60 08 8.41 1930 1.81 17497.64.65 181 10.66 57280, 69,11 .
152,600 60 9919.22 1067 2.56 51.63.242 TZ.41.64.76 71443
141,765 59 9915. 86.1030 1.99 ~ 63.77:202 - 5.14 58,72 64,67
T4l.,E35 59 9411.,26 1404 1,41 12 79.50 1687 8.36.56:30,62450 -
141,990 50 0816250 993 1,57 .805%71.76 188" 5.28%58.37: 62:87 ..
143.89% 58 9913.26 1262 2.65" 1 51.15°232" 5. 44 59362769 33
157.74C 58 99132.35 © 66C 3.46- 57.477°212.. 3.11568.59. 73,57
S 157.83(: 58 .9927.99. 722 3.84° 58.19-233 “3.10764.93770.96
166.17C 58.9734.40 577 5.08 56.41. 248 2,23:63.77. 69.14
. 153.635 57 85.5.37 3304 2.41 30.71 16.64% 62.363 :
" 152.270 57482 5.67-3444 2.97-3 s 26.1:0.:223% w64,
148. 855756'89 7iB5, 197652747 16627 34 6313145
J2r14 435 54 03 ”15?2012 2010 ;878 ro7 h» "
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_ approximately four hours and can be run during the evening when data

collection for'the day has finished ‘The analysis forms>a-data base
with elements as described in -section 3.2, It is not practical to

print the raster summaries during the analysis since the on board terminal :

is low speed (30 cps). 'The standard deviations of the variousvparameters

as . recorded”in the data base are also lost because of overflow problems.

.. The results of the analysis are stored on disk and a program has- been

3.6

written to transfer them to tape. Work nust yet be completed to allow N

reading these tapes on the Sigma 9 computer at CRC.

‘Time.Stationarity

Recently, time stationarity investigations were initiated using

: the three days of data collected at Clyde Avenue with '"SCAN 10" able.

. Data had been collected on the selected two hundred and. forty—one channels

o continuously for three ten~hour days. R

The- effects of the raster sampling rate (spacing between five

4minute samples) on the determination of the average occupancy were

investigated.  The average occupancy for each channel was calculated

B baseddon all samples taken. The differences from these average

occupancies were-determinedvfor various sampling rates. The standard

~ deviations of thesefdifferences considering all 241 channels for various

- sampling rates are'given.in Table 2. The distribution of these differences

1s compared in figure 10 to the normal (1, 1) distribution using the
values for the case of one raster every forty-five minutes. This

distrihutionpis'typical“irreSpective of the raster sampling rate.

cn, ety ety e et



. Figure 10: Comparison of distribution of deviations
B from the average occupancies for every
‘ninth sample to the normal (1,1)
distribution '
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TABLE 2

'EFFECT OF SAMPLE FREQUENCY ON_STANDARD DEVIATION

OF THE DIFFERENCES FROM THE MEANS

A ‘Sample Frequency| & 5F20 _ B ¢ _S5F21 .

¢ 5F22

0 by Definition 0
.87 0,967

o132 1,477

7 e R 2 4
195 o L2031

2,22 T 2,297

C2.50 | 2477
2.55 | 2.887

Co2i94 3437
3,050 | osaam
.36 . | 3maeon .
3.4 | s
3,48 3,757
5,00 | 3.sez
3,78 . - | 4.8
4,10 . I am
413 | 426
4,40 . - 4.49

438 | k.57
443 | 4.8

D P N O U S W N

R T S I T I s B i~
S © ® N oL P> WNH O

.0

0.887

1,37%

1,607
“1.95%
2.19%
2,557
T 2.497
© 2.827

2.96

3.4
321

3- 67 )
3.66

3,95

3.88

4,20
4,26
4,40

4.63
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_ Preliminary investigations:were also undertaken to consider the
day-to-day stdtionarity of the occupancy data. Correlation coefficients =~ ‘

were calculated between the following cases:

- 1) ‘Average occupancy of each channel using all three days of
data : ‘

: 2) Average occupancy of each channel using data from CLY 2005

3 -collected on. Wednesday, Nov. 12, 1975. -

5
b

:-3) <Average occupancy of each channel using data from CLY 2006
-~ . collected on Thursday, Nov. 13 1975.

i

“- 4) Average occupancy of each channel using data from CLY 2004
© . collected on Friday, Nov. 7 1975 L : :

el
-

. *Tﬁ?*°°rrélati°“ coeffisientsfwéfe és'givsn in the following.
table: ' ' T : T T S ‘

7

.

A -

i

CeaRLE 3 e T
- R . o S
|

. CORRELATION COEFFICIENTS FOR DAY-TO-DAY STATTONARITY !
Comparison of S cf Channels .“ - Correlation i
" Considered ' : Coefficient ,
2withl 240 c L. 0,9799 Ty
Swith 1 . -0 . o240 o e 0,983 . F L L é
4 with 1 o 236 T 0.9639 | e g
Swith 2 - o lo2e0 0 7049520 §
4with 2 . .. 0 236 S 0,9131 §
4 with 3 S 7 236 - .18

. Further investigations will be required before definite
conclusions can be arrived at concerning day-to-day stationarity.
Other investigations which are possible with the data from this

"gpecial" scan table are:




a) :number of 5~minute samples. required to characterize
g an_ hour's occupancy.~~

b) diurnal occupancy patterns (distribution of occupancy '
~over the day). :

'-.c) 'preliminary calculation of user characteristics for
.~ these 240 channels. - '

3.7n Graphics‘Capabilities ‘

_.'Some of the graphs in this report have heen’produced using a‘
Tektronics 4010 graphics terminal . interraced to a 4610 hard copy unit.
o uThe term*nal is used in conjunction with the graphics driver available<
in APL from the Xerox: Sigma 9 at CRC. = A number of programs have been
written in APL to produce these graphs and others. They are available .
' .in workspace KEYFILES, If these routines are to be used by other

people, a DESCRIBE: file must be created to explain the operation of fAiﬂﬂtf;:;_:_ o

- each function..

3.8 Dual Output Suggested by Toronto District'bfficek'5h”_“fﬂi;lt!f?j‘{i_fil:;;f S ;_E

A visit to the Toronto District Office revealed that the :: . .'ft;i _ : i‘ g
amplitude vs. frequency histograms as in figure 2 could be more '
useful if combined with a histogram of average occupancy. A sample ‘

l of this type of output 4is shown in figure 11,

: oo , SRR
Another useful representation combining the results of the L o
channel histograms, the statistics output and the DFL entries is shown e E
in figure 12. SN Af-{‘AA 'ﬁ' ‘f‘th“F ?;fnf‘~§f Ai'i'o7oc'”llfﬂ1}}fi"fiif ?
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4,0

4.1

, 4;2

WORK REMAINING

This section should bé‘tead in the context . of the original
pilot SSS§ objective to develop a monitoring plan which will provide

_ guidellnee to determine when, where and how otten to monitor with

the S8S to meet the short term opexational needs for fiequency assignment.

It therefore outlines the work remaining to meet_thi# objective._

Analysis of Currently Avallable Data

'vThe’currently availabie'data must yet be analysad.to determine

.the usefulness of diurnal occupancy patterns in frequency assignment,

Thé extended Toronto ,monitoring periods should also be analyzed to
determine if the ten hour slot from 08 00 to 18 00 is the. optimum

monitorlng period.

Further Proposed DataAColléotion

'Further data collection will be necessary to confirm tho day-to-day -

stationarity in order to ensure that a singie-van-spatial.correlation
experiment is useful. Data must then be collected at a number of sites i

separated by various distances to invéstigate the spétial,stationarity

‘of occupancy parameters.

‘The output of this data collection and analysis would be a

monitoring plan for»the operational_impleméntation of SS8S data collection

‘as an assistance in the short term to the frequency assignment,function.

et s ke n et a1
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Frequency

138,075

139,530
. 141,030
142,095
142,485 -
142,725
142,995

143.895

149,080

149,170

149,260

149,770
150,215
150,425

- 150,485

150.670

150,845
150,875

150.965

150,995
151,025

151.055
151,085
151.265
151.655.
151,685
151,745

RESTRICTED

APPENDIX A

SOURCE TABLE FOR SCAN 10

Description

Ottawa Police Mobiles

' Unidentified
- Dept. Ext, Affairs
- Ottaﬁa Police BéSe
~ Ottawa Police

- Ottawa Eolice Base

Ottawa Police Base

" . Bank of Canada

Dept. of Communications Interhod?'

Ont. Dept. of Health

.Stanley“Aéfon

Be11”Canadé Tone‘Pagers 10F2 (several)
Marc Trepanier o '
Belisle Auto/Fred Lafleut.Co. .
Brinks Canada | -

Hydro Quebec

. Aylmer Cabs/Rene Clement

Ernest Begin

" Leonard Leeks
‘RobertrPcirier
'R. Lefebvre/R.W. Proulx

Costain Estates Ltd.

" Ottawa Citizen

‘ Touréine Police

Central Precast Prod (3 -, 10') 7??
2 |
0'Leary's Ltd (GLCSTRTP)

e e ey phs e s g
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APPENDIX A - . ;  PAGE 2 E
freguencx ‘ . o Description v . VL  . - . ;
151.775 Constr o o R o
151.955 - J.C. Perton A RS i
152,030 . M.R. Gray Ltd/Rob Lacasse §
152,060 . Frisby Tire/Bonnermont Utility é
152,150 .- Diamond Taxi . a |
152,210 Bell i
152,360 - ~ Francon Concrete .§
152,510  Bell ?
152,630 0 Bell g
152,690 : - Bell |
152.810 © Bell .
© 152,840 ' Bell |
152,870  ~-CBC- | - .
152.900 . 4 fuel Co's (Rptr In?) B
1152.960 ~ Vanier Public Works 3§
153.020 . ..>Capital Sanitatidn g %
153.170 - CFRA' o E
. 153,200 _ . Edpt. Rehﬁals/G.'Lefebvfe %
153.230 : . CKOY- - , {
153.260 "~ Ralph Tire/Campbell Repd"
153,320 o Coinmatic Eastern Ltd.. ‘ : o I A i
153.350 - CJoE-TV IR T "u;;‘i
153,440 - - Labine Electronique/Geo. Drummond /1 ‘ i
153.470 ~ Ottawa Hydro » :
153.500 o Hulléconétr_ ’ . - ‘ o §
..153.560 » . Northern Messenger S o i}' ‘ S %
153.620 Natp Museum of Canada B ' -
153.680 Wells Fargo -Armour Express
153.830 ' Gloucester Fire R '
153.890 . - Marc Trepaiier . o o :
153,920 - " . March Fire . . L o o k
153.980 Pt. Catineau Fire . B ' o
154,280 5 _ : Nepéan folice

154,310 .~ ‘Nepean Tire -




~ APPENDIX A

Freguencz

154, 370

154.460
1544570
154.650
154,779
154,980

- 155.010

155.130

155,310
. 155.640

155.670
155. 700
155.760
156.090
157,620
157.770
157.830
157.890

157,950 -

158.070
158.100
158,370

' 158.400

158.430
158.460

1 158.535

158.790
159.390
159.420
160.080
160.935

Ottawa Fire

Description
Christie Walther (Mobiles)
Geo Vidor »
Lucerne Police A

Hull Police Mobiles

Gafineau Pointe‘Pdliée

RCMP | '

Aylmer Fire

‘Buckingham Police and MNTC

RCMP -

" RCMP

RCMP

_City of Vanier & Intermod
RCMP* ‘

Ubald Roy Hull

Béll Mobiles

Bell Mobiles
Beil Mobiles
Eell Mobiles
Bell Mobiles

_ Bell Mobiles

Alta Vista Mgmt. Co.
D.K. Davidson

‘Mac Farland Comstr. _
" Beaver Asphalt/Hull Sanitation
“Constr '

Gloucester.. Police

Ottawa Fire

‘Hull Police

Cartage &_ConStr

- CNR

RESTRICTED .

PACGE 3
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Freguencz
161.115

161.415

161,475

162,060
162.090
162,180
162,210
162.270

162.300
162,330
162,360
162,480
' 162,510

162.600

1 162.660

162,720
162.870
162,900 -
162,960
162.990

163.020

163,080
163,110
163.140
163.170
163.200

163,230
163,290

163.320

- 163.350

163.380
163.501
163.560

©163.590

RESTRICTED
- PAGE &
.Descrigtiou‘
CFR - -
CNR
CPR

" Ott Mech Ser/Nat® Health & Welf.

Dept. of Agriculture

 -M & § Martin Led/Hall Fuel
5 RPTR IN ?
.

Hurdman/Beaver Constr
Hilliers TV/Vetel Ltd
Gobin Everedy

' Queensway Mobileé

)
Easpview Taxi

'CGE

Bell

‘Ottawa Ciﬁizen

Rolland Chartrand

‘Fxcavating/Van s Mobile Wash

3 Fedec/Leblance
Frazer Buntile

Moe Laframboise

Universal Investigationi(+ Intermod?)‘

City Ottawa Eng
Brown Excavating
Bell

6 kPTR IN?
Nepean/Kanata Taxi

" Gen. Investigation (Intermod?)

3-Precast Specialties
Grant’

Constr (+Intermod?)
Christie Walther
5~RPTR .IN?

Oﬁtawa Taxi Holdings




APPENDIX A

Frequency -

163,710
163.740.
163.950
163.980

163,995

164.040
164.235

 164.280
164.340
- 164.370

164.400
164,460

164,490
164,580
 164.625
164,670
164,700

164.880
164,925
164.970
165.000

© 165.060
' 165.120

165.240

 165.270
165.345

165.405-
165.450

165.510

165.600
165.675
165.720

~ RESTRICTED

PAGE 5 -

- Description
Christie Walther RPTR

. Christie Walther - RPTR

Queensway. Taxi

Hoffman Concrete

-Universal Investigation (Walkie—Talkies)

4 - Dellvery

- 3 =Hull
- Lyttle Cartage

Time Comm Ltd.  RPTR? ..
Paul Mefont Ltd. - RPTR?

-Pagette Alrsignal

Christie Walther RPTR-

f.Time.Comm_Ltd.

Christie Walther RPTR?
CLCSTR RoadDept
indepéhdentiTaxi

. Stanley Arhold.Aaron RPTR
. City Ottaﬁa-Eng. '
- Time Comﬁ~L£d .. RPTR
' CJRC (Intermod?) |

Oﬁtawa Sanitation
Déschenes Constr

Prosberiné/qubert

~ Jones Serv

G.J. Blinn » _
Glestr Rd. Dept., Mobiles

‘Minto. Constr

Eastview Taxil (Intermod?)
Bedard—Templeton

3

Christie Walther RPTR
Auto Parts

o Ea g o e ot R S G o AR O LS 2 SRt g S o2 A - oy =
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;zzgzzgzgf . 1 DeScriEtiony '
165.750 - City Ottawa Eng.

165.780 - Thomas & Fuller ‘ B
165.810 ~ Bénmson Ltd. L e
165,840 " Comstr

165.900. .Young~Gatineau
'156.960 B ‘Henry & Sons ‘

165.990 -  o Ontario Motor League (Intefmdd?)ﬂ

166.020 ~Laurentian Cable '

166.065 ' . Minto.Construction

e, s Y S 54 i e Ay e, o\ A

166.110 ~ ‘ Queensway-Base
166.215 ~ Christie Walther RPIR B R I
166.320 4 - IN? R T :f Sl
166.350 . CBlueldme Taxi - - oo e
166.470 - -.: Blueline Taxi ' . f; a4ti,'?'.171' i"};?fz_i:'augf {;;;. o
.166;575 , »I - Concrete Curbs v o - . .
166.620 . QPP=2 N .
166.650 » f'Cen investigation Base? | T R :
166.680 Loqep-2 G e e
. 166.770 - "”' City Ottawa Eng L e e e
166.800 QPP

166.830 . -Qep : T T
166.860 Building Materials AU
167.070° = - " Concrete | o B

167.130 " Blueline Taxi

167.160 . 11 - RPTR IN Chris Walther
167,190 4 - RPTR IN?

167.340 . ~qpp-2 |
} 167,460 11 - RPTR IN Chris Walther
§I 167,520 - 12 - RPTR IN Chris Walther
: : 167.700 ' University of Ottawa

167.730" Test & Demonstration.
167.910 . ' Gervais/Barette

S - RS [ 7520
7
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Frequency
167.940

. 168.150

168.180
168,240
168.360
168.390

: 168.420

168.480

' 168.510

168,540
168.600
168.645
168.720

168,765

168,870

168,990
169,050

169.110

- 169.170

169.230
169,290

169,440
" 169,740

169.890

. 169.950

169.980
170.040
170.100

©170.280

170.310
170.340

170.400

170,430

_ Description
Albini LaRoche

11 - RPTR IN ‘Stan Aaron .
MDM Constr o

_ Reciprocal

8 - RPTR IN Time.Comm

‘Paul Mefont Mobiles
‘Pagette Airsignal Mobiles ?

10 - RPTR IN Chris Walther

. 10 - RPTR IN Time Corm -
‘i_Pagette.Airsignal Mobiles ?

6 ~ RPTR IN. Chris Walther
12 = RPTR IN Time Comm

" Ottawa Board of Education
' Citty Ott Eng. Mobile

Sec. of State ( + Intermod)

Recipfocal & Intermod

 Pipe Lines

Nepean FEng
City Ott Eng Mobiles
Gloucester Hydro

Gatineau\Fire

_City Ottawa Eng
- City Ottawa~Eng Mobiles

_ Gafineau,Police

B.P. Canada

QSkyline Cable
- Constr
. ‘Blueline Mobiles

4
. L .
Dept. Nat~ Works

- 8 -~ RPTR IN Chris Walther

Keyes/Lacelle

- Nepean Hydro

RESTRICTED

PAGE 7
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Frajhencx
170,550

170.580
171.030
171,060
171.090 °

171,120

171.210
171,270
171.435
171,751
172.080
172,110
172,260
172.290
172,440
172.500
172,590
172,620
172.830

. Lé Droit

Honore: Houle

_ Blueline Mobiles

fReciprocal

* Firestone Tire

Latang—Gat Pt -

Rooke-Cyrville

RESTRIGTED

Description

Blueline Taxi Mobiles
Joufnal

bﬁron Ont. Ltd..

Man Turf Farms

Reciprocal

9~ RPTR IN Chris Walther °
Richmond Coach Lines .

Will Dowdall -~ Carlton Place

D Auray/Gauvreau

Service Sanitaire Outaouais
o»f-_-of O-

CKCH




APPENDIX B

SUBROUTINE SMOOTH

R

This subroutine acts on the data in common’ block SSS DATA

cremgeres e e o

which contains a data base record.' Specifically it does an envelope
smoothing of the data in eleménts. one to one hundred and twenty-seven.

The Smoothing takes place in’ two 'steps as described below.

£ e A= e, St e

STEP ONE _ _
The subroutine searches the data record for cases
in which a data element has a value lower than each of ;
_ _/f.'_ its 1muediate neighbors as‘shown in the diagram at 1eft.. '%
. d : When it finds such cases; it assigns this data element a - %
\d /'_: ‘new value equal to the average value of these immediate é
¥ "neighboring data elements. For example, if three successive _l” .%
o }'Ib : data elements had. the values 12, 2 and 16, the subroutine H
' ,C)T/;f-. : ';would replace the 2 with the average of 12 and 16 (14). %
’/,’/ T - Consequently, when this is drawn, the portion of the curve &
,1' S . now appears as at left without the abrupt discontinuity. . - ﬂ
o L o | , B b
© STEP TWO The subroutine also searcheS'for'cases where two data:
: °o . ' elements have values 1ower than their immediate neighbors '4. : . %
.. | ‘ ,; !'g' as shown at left. When it finds such' cases, it reassigns |
l . ,/ these data elements such as to form a straight line
e P between the neighboring points. The results would be as i_ R }
g »,;C;.‘ _ shown at left. ' 2 IR | . "Vé




LT SwO0TH

0 HERE

% [YO=999
1.000
2,000
4.000
5+ 000
6. 000

7,000 10

3.000
9.000
1.0..000
1'1.000
12.000 11
13.000
14.000
15.000
15.100 12
16.000
1.7.000
18.000
19.000
20.000 13
22.000

——a—— e o e a - —_—— S me T vie et e el mal e h ol ateea o o e e et et et

SUBROUTINE SMOOTH
COMMON /SSSDATAZ IBUFF 1T, XFREQ

DIMENSION IBUFE1(174)

DIMENSTON IMOD2(124) .

DO 10 K=1,124 _ e
IMOD2(K)=0 \ : CoeT e
CONTINUE

DO 11 K=4,124

IFCIBUEE (K=1) .GT+ IBUFE [ (K) . AND. IBUFF1 (K+2) . GT. IBUFF1 (K)

| «AND. IBUFF1 (K-1).GT. IBUFFl(K+l) AND. TBUFF 1 (K+2) .GT. TBUFF1 (K+1))
2IMOD2(K)=1

CONTINUE

DO 12 K=3,125

' IP(IBUFFI(K—I) GT. IBUFF 1 (K) . AND. IBUFFI(K%I) GT IBUFFI(K))

BIBUFFI(K)—(IBUFFI(K+I)+IBUFFI(K 172

CONTINUE

DO 13 K=3,124 . : _
IFCIMOD2(K) LEQ.0)GO TO 13 ‘
IBUFFI(K)*IBUFFI(K~I)+(IBUFFI(K+2) TBUFF1 (K=1))/3
IBUFFI(K*I)~IBUFFI(K—l)+2*(IBUFFl(K+2)—IBUFFI(K—l))/3

. .CONTINUE

RETURN
END -

-~EOF HIT AFTER . 22.
% R
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" APPENDIX €

NOISE SUBROUTINE

The noise subroutine acts on- the smoothed data elements in common

block;SSS DATA to determine the noise threshold. Thé sum of the first
tventy-five data elementé is obtained. Successive data elementé‘ére then
added to the sum and a comparisdn is made to determine>if the ﬁumbér»of
counts added-td the total is less fhan one -and one~half percent of the’
total. The émplitude at ﬁhiéh this occhrs'bécomes‘the noise deéisionA

threshold. -
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l LUIT NOISE , K - s S

B~ KIY0-9990 - , SO -

L. . 1.000 SUBROUTINE NOISE(NSLLEVEL)
" 2.000 COMKON /SSSDATA/IBUFF1 ,XFREQ .
I v 3.000 DIMENSION IBUFFI(174) S

o 4,000 ISUM=0 | S

T - 5,000 DO 10 K=1,25 =~ , e S

I " 6.000 10 I1SUM=1SUM+IBUFE (K) T T |
! .. 7.000 DO 11 K=26,126 L e

I - 8,000 1SUM=1SUM+IBUFF 1 (K) A F
' W 9,000 [FCIBURF (K) . LE. (.015%ISUM))GOTO 12 L R

. 710,000 11 CONTINUE o .

CeL 11.000 12 -~ NSLEVEL=K

e Y 12,000 RETURN
'- S 13,000 END

- —=EOF HIT AFTER 3. . Cend e
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APPENDIX D

THE PEAKS AND DECIDE SUBROUTINES

- The: PEAKS subroutine opérates on the data elements of the

common block SSSDATA to détermine the peaks of the amplitudes histogram,
It thus determines which signal levels exhibit activity characteristic o

of base stations, The DECIDE“SuBroutine then acts on the data to

. determine the "windows within which the activity measured can be

3381gned to the individual peaks. S
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T PLARY

%

1YO-999
[.000
2,000
'3.000
4,000
5,000
6.000
© 7.000

8.000

8.100

- 8.300

8.400

9.000.
10,000 -

111,000

- 12,000

12.100

‘,12.200
. 1:3.000

14,000

38

37

15.000

1i7.000

17 100

118,000

19,000

ZO coo

211 . 000
22,000
213,000
24.000

|
f
|
Lo
‘
l

|

36
X
124

SUBROUTINE PEAKS(IPEAK)
COMMON /SSSDATA/IBUFF1, XFREQ
DIMENSION IBUFF1(174) = =
DIMENSTON IPEAK(15)

ISUM=0

DO 38 K=1,46
I1SUM=ISUM+IBUFE (K)
AVE=ISUMN/46

ISUM=0

DO 39 K=47, 126
ISUM=1SUM+IBUFF1 (K)
AVE1=1SUM/75

DO 37 J=1,15

IPEAK(J)= o

K2=1 |

DO 36 K=5,121 .

IF(K.GT.46) AVE=AVE!
IF(AVE.LT.10)AVE=10 '
IFCIBUFF1(K) .LT.AVE)GO TO 36

Tt e et st st N g,

IFCIBUFF1 (K-4) .LT.IBUFF!(K) .AND., IBUFFI(K 3) LT IBUFFI\K) :
1 .AND. IBUFF1 (K=2),LT.IBUFF1 (K) AND, IBUFF I (K=1) ,LT.IBUFF1.(K)
2.AND. IBUFF1T(K+1).LT.IBUFFI (K).AND.IBUFFI (K+2).LT.IBUFF1 (K)

4 .AND. IBUFFI (K-4) Ll..Q*IBUFFl(K))
4IPEAK(K2) =K iK2=K2+!

IF(K2.GT.15)8TOP ’TOO MANY PEAKS’
CONTINUE .

WRITE(102, 124)(IPEAK(J) J l 15)
FORMAI(ISI4) '

RETURN :

END

~~EOP HII AFIER - 244
* PR

- 3.AND.IBUFFI (K+3).LT.IBUFF.I (K) .AND. IBUFFI(K+4) LT. IBUFFI(K)

o et A . oty et e

A g g e
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Ll
®*1YU-GOV
1.000
2.000
3. 000
4.000
5.000

5,200
6.000
7.000
9,000
10.000

~ 11,000

12.000

13.000 .

13.010
13.100
14.000
14,100
15,000
16.000
17.000
18,000

. 20.000
22.000

8.000 .

19.000
21.000 1

l ULLlll

54100

23.00C 15

24.000
25.000
26,000
27.000
28.000
29,000
30.000
31.000

--EOP HIT AFTER. 31.

100

17

SUBROUTINE>DECIDE(IPEAK NSLEVEL, IDEC)
COMMON /S5S5DATA/ZIBUFFL, XFREO

DINENSTON LBUFEL(174), IPEAK(15), IDEC(4,2)

DO 16 I=1,4
TDEC(I, 1) =11]
TDEC(T,2)=126
CONTINUE

DO 15 I=1,4

MAXCT=0

DO 10 K=1,15

I}(IPEAR(R) EQ. 0)GO.TO 10 :
IF(IPEAK(K) JLT.NSLEVEL)GO TO 10
IFCIPEAK(K).GT. 11 1) RETURN

CONTINUE
TF(MAXCT.EQ.O)RETURN
DO 18 K=1,15

- IF(KMAX. EQ IPEAK(K))IPEAK(K) O

CONTINUE
DO- 11 K=KMAX~1,NSLEVEL,

‘~_IF(IBUFFI(K) .GT. IBUFFI(K+I) AND IBUFFI(K+I) NE O)GO TO 12

CONTINUE
IDEC(TI, 1)=K+1

DO 13 K KMAX+1, 1 1

IF(TBUFF1({K). bl IBUFFI(K—I) AND IBUFFI(K l) NE O)GO fO I4
CONTINUE = =~ .
IDEC(I,2)=K~-1

CONTINUE

DO 17 K=1,15

IF(IPEAK(K) .LT. NSLLVEL)PO TO 17
IFCIPEAK(K) GT.111)GO TO 17
IF(IPEAK(K) .EQ.,0)GO To 17 _ ‘ _ .
WRITE(102,100)XFREQ - - . ' ' 'm_vi
FORMAT(’HARNIth MORE THAN FOUR PEAKS ON ’, F9 3 .- MHZ’)f
CONTINUE '

END

— B e i D e R VS e

CIFCIBUFFI (TPEAK(K)) .GT. MAXCI)MAXCT—IBUFFI(IPEAK(K)):KMAX IPEAK(K)
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APPENDIX E

THE - PASS 1- PROCESSING

The PASS 1 pxograms are designed to read the SSS data tapes and.

to create a data base record. with elenents one to one hundred and twenty-

- seven representing the probability of measuring any analog signal level

from -36 to +90 deV for any specific frequency based on an integration
of past measurements. For each raster, the ICUME array " is used to integrate

the'nnmber of counts at. each signal level for each of the channeis monitored

"(maximum two hundred and forty—sik). ﬁhen processing of the raster is:

complete, then the data base records~are updated using the ICUME values.

. 'PASS 1 processes only the scan.table information records and the data
* records; the other record types are read and skipped. = The ONECALL and.
UNBLOCK subroutines were written to handle the non'standard spanned block

formatted records. The POSITN subroutine is used to avoid processing

the first raster on. the tape which in our case is usually a set-up

.run to ensure the equipment is functioning properly.




i *LY0-999.
1,000

2.000

4.000
5..000

6.000.

7.000

8.000
9.000

- 10,000
. 11.000
1 12.000.
13,000

14,000
15.000
16.000 "
1'17.000
18.000 .

19.000
20,000
21.000

22,000

. 23,000
24.000
25. 000
126.000
1 27.000
. 28.000

29,000

30,000

31.000

| 32.000
' 33,000

34.000

+ 35.000

. 36,000
~ 37.000

. 38.000
139,000 -
40,000
41,000
42.000
43,000

44,000

45,000 .

46.000
47,000
48.000
49.000
50. 000

51.000

52.000

-53.000

. 54,000
' 55,000
| 56.000
57,000
. 58,000

59.000

. 60,000
61,000

. 63.000

62.000

. 64,000

200 -

300

400

401

500

602

601
608

603

COMMON' /SSSDATA/IBUFF1, XFREQ

INTEGER STATUS

DIMENSION IBUFEI(174)

DIMENSION ICUME(246,127)

IRAST=0 . :

DIMENSION FREQ(246) : '
COMMON. /TAPEREC/IBUFF (558), KHAR(2232)

© . COMMON /DATA/ILEVEL(246), KSCAN 13DB,IGAP

COMMON /LGCLUNIT/ITAPE, IOUT, IN1, IN2, IOUTI,IOUT2
IRUN=6Z7591 0C00

I SCAN=3Z 1 EB2GC00

ITABLE=8Z6B23G000

IDATA=8Z56470000

~ I'IRAIL= =8223D60000

ITAPE=1.
IOUT=2" .

. ICOUNT=0

CALL BUFFERIN(ITAPE, I.IBUFF 558 IND IWORDS)
ICOUNT=ICOUNT+1

IFCIND.EQ.3)GO TO 20

IEND=0

IFCIBUFF(1).EQ. IRUN)GU TO 200

- IFCIBUFF(1).EQ.ISCAN)GO TO 300
IFCIBUFF(1).EQ.ITABLE)GO TO 400

IFCIBUFE(1) .EQ. IDATAYGO TO 500
IFCIBUFF(1).EQ, ITRAIL)GO TQO 600 . ‘ o
OUTPUT(102) ~INVALID RECORD INDENTIFIER”*
GO ToO 10 . B A
CONTINUE
GO TO 10
CONTINUE
GO TO 10
CONTINUE

- CALL" UNPACK(IBUFF 2232, KHAR)

ILOOP=KHAR(18)
IFCILOOP.GT.246)STOP “# OF CHS TOO LARGE’

DO 401 I=1,ILOOP

CALL PACK(KHAR(9%xI+11),4, IFREQ)
FREQ(I)=IFREG/10. **6

CONTINUE

GO TO 10

CONTINUE :

IRAST=IRAST+I
IF(IRAST.EQ..1)CALL POSITN(BOOS)
OUTPUT(102) IRAST

ICIR=1

DO 602 KP=1,ILOOP

DO 602 KA=1,127
ICUME(KP,KA)=0.

CONTINUE

ISCANO=1

I8TP=0

13DRB=0 '

CALL ONECALL(I)

GO TO 608

CALL UNBLOCK(I,ISTP)

. DO 603 J=1, IL()()P

ICUME(J, ILEVEL(J)+37)~ICUME(J ILLVEL(J)+37)+\

-CONIINUE

IF(ISTP.NE.1)GO TO 601
DO 604 KP=1,ILOOP
[FREQ=FREQ(KP) %1000
KEY=8Z03000000+ I FREQ.

- CALL KEYREADC3,0, IbUFF[ 1 75,KEY, STATUS, LEN)

1 b s 15 2t




TGS T OT

IFTOIALUS VU OTCU T 608 - T -
66, V0 DO 607 I=1,174 - o
67.000 607  IBUFFI(1)=0
68,000 . IBUFF1 (130)==999
69,000 XFREQ=FREQ (KP) L
70.000 606 DO 605 KA=l,127
71.000C IBUFFI(KA)—IBUFFI(&A)+ICUME(KP KA) |
~ 72.G00 605  CONTINUE 2
73,000 - IF(XFREQ.NE.FREQ(KF))STOP - /WRONG RECORD KEYED IN’
1 74,000 IBUFF1 (135)=1L0O0P ~ : |
75,000 IBUFF1 (136)=IBUFF1 (138)+]
76,000 KEY=8Z03000000+ I FREQ ‘
' 77.000 CALL KEYBUFOUT(3, I, IBUFFI.I?S D, KEY)
. 78.000 604 CONTINUE
£ 79,000 - GO TO 10
| 80.000 600  CONTINUE
81,000 - GO TO 10 ' |
1 82.000 20 IF(IEND.EQ. 1)STOP ’END OF TAPE'
1 83,000 IEND=IEND+1" . -
84.000 ‘GO TO 10
85 . 000 CEND
~+EOF HIT ArTER 85,
1
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*1Y0~0°U
| .00
2,000
3.C00

© 4,000
54600

6,000
7.00C
8.000
9,000
10,000
11,000
12.000
13,000
14,00C

16.000
17.000
18,000
19,000
20,000
21,000
22,000
23,000

25,000
26,000
27.000
28. 000
29,000
30,000

24.000 .

15,000

S I=I+1 . » ,'.-w.;‘ '.Lﬂ‘ Lfﬂ f”~ri;f#ff:::f§d>; “15

31.000

- 32,000
33.000
34.000
35.000
35.200
36.000
37.000

38,000

39.000

40.000 .

41,000
42,000
43,000
44,000
- 45,000
46,000
47,000

48,000

49,000
$0.000
51.000
"52.000
53.000
54,000
55, 000
56,000
57.000
58.000
59,000
00.000
61.000

AD NON

12

13

SUBROUTINE ONECALL(I)

COMMON /TAPLREC/IRUFF(558), KHAR(?232)

COMMON ZDATA/ZILEVEL (246), KSCAN 1308, IGAP.

COlmOM /LGCLUNIT/TTAPE, IOUT INI IN? IOUTI IOUT2
[LDATA=8256470000

LIMENSTON IPACK(4) -

CALL UNPACK(IBUFF,2048,KHAR)
IPACK(1)=8Z00000000

"IPACK(2)= H/OOOOOOOO

IPACK(3)=KHAR(10)

. IPACK(4)=KHAR(I1)

I13DB=KHAR(12)
TGAP=KHAR(13)

CALL PACK(IPACK,4,KSCAN)

IF(KSCAN.EQ.1)GO TO 10

WRITECTOUT, 100)

FORMAT (#WiARNING: FIRST DATA RECQRD NOT FIRSl SCAN')
CALL POSITN | |
STOP #ERROR RE1URN FROM POSIIION'

I=14 | L
NCHAN=0"

INDTR=0

NCHAN=NCHAN+1

IF(KHAR(I) .EQ.2Z80) RETURN -
IF(KHAR(I).GL.127)KHAR( 1) =KHAR(T)= 256
1LEVEL (NCHAN)=KHAR( 1)

GO TO 127 | A
END - o SR
SUBROUTINE UNBLOCK(I, 15TP)

COMMON /TAPEREC/ IBUFF (558) KHAR(2232) _
COMMON /DATA/ILEVEL(246),KSCAN,I13DB,IGAP .~ = ...
COMMON /LGCLUNIT/ITAPE,T0UT, INI.INZ IOUTI ouT2

IDATA=8756470000

" DIMENSION 1PACK(4) -

IPACK(1)=8ZC0000000

" IPACK(2)=8Z0000000C

I=1+1 -
IF(1.GT.2043) INDTR=13G0 TO 10
IPACK(3)=KHAR(I) _ R
[=1+1 " S
IF(I.GT.2043) INDTR= 2.GO TO 10

- IPACK(4)=KHARC(I)

CALL PACK(IPACK,4,KSCAN)

I=1+1 -

[F(1.GT.2043) INDTR=3: G0 T0 10

~ 13DB=KHAR(I) -

I=1+] |
IF(I.0GT.2043)INDTR=43G0 TO 10

IGAP=KHAR (1) o

I=1+] -

IF(1.GT. 2043)IND1R 5360 TO 10

NCHAN=0 .

INDTR=0

NCHAN=NCHAN+1

TECKHAR (1) 2 EO.2780) RETURN

IF(KHAR(I). EG.2Z83) ISTP=1;RETURN
IF(KHARCI).GT.127)KHAR(1)=KHAR(1)~256
ILEVEL (NCHAN) =KHAR(I) - ~

I=1+| ,
IF(1.LE.2043)G0 TO 16 N s
CALL BUFIFERINCITAPE, 1, IBUFF,512, IND,NWORDS)
IFCIND. 0. 3)STOP #END OF DATA,ERROR? -
TECTRUREECL) NE . IDATAYSTOP “DASTER SENTINEL ERRORZ




T 63,000 CALL UNPACK (TEUFT +, 2048, KHAR)
64 . 00 S I=10 :
6% « Q00 _ IFCINDIR.EQ. OGO TO 16
66 . 000 GUTO(T1 ,12,13,14,15)INDTR . ' ‘
07.000 STOP ZFATAL Pbm LRROR——INVALID DATA COUNI INDICATOR’
08.000 END -
09000 ' SUBROUFINL POSITITN(NEXT)
70.000 COMMON ZTAPEREC/TIBUFF (558), KHAP(2232)
71.000 ISCAN=8ZI1EB20GCLO B
12,000 COMMON /LGCLUNIT/ZTITAPE, IOUT, INI.INZ I0UT!, IOUT2
73.00U 10 CALL RUFFERINCITAPE,1, IRUFF 512,IND, TWORDS) :
74,000 - IFCINDLEQ.3)STOP ZEND OF FILE ENCOUNTERED. ON CALL POSITN’ o
75,000 IF(IBUFF(1) .EQ, ISCAN) GO 10 NEXT o o - b
76,000 GO TO 10 ~ : S ST o
77.000 “END L . L.w.h"la: e o "
) ==BOF HIT AFTER.  77. . 70 0 00 e
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 APPENDIX F

LISTING OF MAIN PROGRAM TO' CALCULATE THE NOISE

THRESHOLD AND. THE WINDOW DECISION LEVELS AND TO

ENTER THEM IN THE DATA BASE RECORDS




wLitl o LEvout

Eull HERE
*1'Y0-999
1.000
1.100
2.00u 10
-3.000
4,000
5.000
0. 000
T.000
8.000
9.000
10.000
"1.000
12.000 -
13.000 .
14,000 . 20
15.000

- 16,000 30

17.000
18.000
19.000
20.000
21.000
- 22.000
.23.000

. 24,000

25,000
. 26,000
1 27.000
- 28.000
- 29.000

30.000
- 31,000
'32.C00
© 33.000

34.000

35.000

36.000

37.000

38.000

*.

- IBUFF1(173)=IDEC(4,1)

COMMON /SSSDATAZIBUFF1(174) , XFREQ
DIMENSION IPEAK(15),IDEC(4, 2)

CALL BUFFERIN(3,1, IRUFFI,]?% IND, NHORDS )
IFCIND. EQ.3)STOP ’LNU OF kILb"“

CALL SMOOTH : :

CALL NOISE(NSLEV)

CALL PEAKS(IFEAK)

CALL DECIDE(IPLAK, NSLEV IDLC)

CALL POSREC(3,-1)

CALL BUFFERIN(J [ IRUPFI 175, IND bnORDb)

IFREQ=XFREQ% 1 000
KEY=8203000000+ IFREQ
DO 20 I=139,174 .
IBUFF1 (1)=0

CONTINUE B

DO 30 I=128,134

CIBUFF1 (1)=0

IBUFF1(136)=0

IBUFF1 (137)=0 :
IBUFF1 (156)=NSLEV
IBUFFI (157)=TPEAK (1)
IBUFF1 (158)=IPEAK(2) -
IBUFF1 (159)=IPEAK(3) -
I[BUFF1 (160)=1PEAK(4)

IBUFF1 (161)=IPEAK(5)
~IBUFFI (162)=1PEAK(6)
“IBUFF1 (163) =1PEAK(7)

IBUFFI (164)=IPEAK(8)
IBUFFI (167)=IDEC(1,1)
IBUFF1 (168)=IDEC(1,2)

TBUEF] (169)=IDEC(2.1) . i)
IBUFFI (170)=IDEC(2,2) -
IBUFF1 (17.1)=IDEC(3,1)

IBUFFI (172)=IDEC(3,2)

IBUFFI(174)=1IDEC(4,2) o R
CALL KEYBUlOUT(3 I.IBU}FI 175.IND.KEY)
GO TO 10 :

- END

——EOF HIT AFTER  38.
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APPENDIX G C e g

d ' | |
! . . i
i LISTING OF PASS 2 PROGRAMS i

The PASS 2 processing is used to calculate and accumulate the = | ;>; - i

various occupancy and transmission parameters of interest. It implements R ¢

_the calculations as described in Appendix I for each frequemcy in the |
scan table. The ASCII subroutine is a primitive one for the conversion = R - ‘é
of ASCII characters to EBCDIC ones. Subroutines are also used to degbde ‘ ‘

each record type.
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I\L}*tﬂ)9
I, Q00
2. 000

3,000
4.000
h, 000
6. 000
7,000
8..00C.
9.000

1 0. COO0.

11,000

12.000

13,000 .

14.000

16.000
17.000

13,000

19.000
20.000

- 21.000

22.000

23.C00 -

- 24.000

25.000
26,000

27,000

29.000
30.000
31.000
32,000
33.000
34,000

~ 35.000

36.000

. 37.6G00
38.000 |

39.000

. 40.000

" 42,000

43.000
44,000
45.000.
46.000
47.000
48.000

- 50.000.

51.000

. 52.000

53.000°

54,000

55,000
56.000
57.000

5
11

g 58.000 °

59,000
60, 000
61.000
62.000
63, 000

17

oA o0 o T e

CCOMMON  /SSSDATAZIBUEE]

+ XFREG

INTEGER STATUS

DIMENSTON
DIMENSTON
DIMENSITON
DIMENSION

DIMENSTON

DIMENSLON

[BUFFTC174) : ‘
NSLLV(246,9),IDECL(246,9,4),
SRIML(6), ITM(246,6),1ITB(246,6)
IMPC(246) , IVAL(246) E
NLEV(246)

I'TG(246) , ITGS5Q(246)

JITE(246)

ITCG(2465

DIMENSTON ITMSQ(246,6), ITP(246)
DIMENSION SIGTL(6)
DIMENSTON IMG(246), IMbe(246) IMCG(246)
_ DIMENSION ILOOF(9),A0CC3(246)
DIMENSTOM IPEAK(IB) IDEC(4,2)
IRAST=0 . - . o
DIMENSLION FREQ(246,9) NLEVEL(3,246)"
"DIMENSION IHD(270)

IDECH(246,9,4)

~ COMMON /LGCLUNIT/T1APE, IOUi.INI
- TRUN=8Z7591 0000

KEY=8Z03000000+IFREQ
 IE(STATUS.EQ.0)GO TO 17

- COMMON /fAPLRLC/IBUFF(bBB) KHAR(2232)

COMMON' /DATA/ILEVEL (246) ,NSCAN , I3UB, IGAP - |
IN2.IOUTI.IOUT2,
ISCAN=8Z1EB20000

ITABLE=8Z6B230000

IDATA=8Z5647C000

ITRAIL= 8423D60000

ITAPE=|

IOUT=2 - -

DO 15 I=1,246

DO 15 J=1,9

FREQ(I,J)=0.0"
ILOOP(J)=0 :
CONTINUE
ICOUNT=0 .
CONTINUE

‘CALL BUPFERIN(IIAPE I.IBUFF 558 IND IWORDS) " R
IF(IND.EQ.3)STOP 2EATAL ERROR ON PRELIM TAPE READ’- -

IFCIBUFF(1). EQ.ITABLE)GO TO 12

Go TO I o
IFC(ICOUNT.EQ.O) ICOUNT “ICOUNT+ISGO TO '
IFCICOUNT.EQ.10)G0O To 13- -
CALL UNPACK(IBUFF,2232,KHAR)

ILOOPCICOUNT) KHAR(IB) '

IFCILOOP(ICOUNT) .GT.246)STOP ’# OF CHS TOO LARGE’ .

DO 14 I=1,ILOOP(ICOUNT)

CALL PAC&(KHAR(Q*I+II) 4, IFREQ)
FREQ(T, ICOUNl)—IFREQ/IO **6
CONTINUE

ICOUNT=ICOUNT+I

GO TO 11

REWIND (ITAPE)

DO 16 KSCAN=1,9

DO 16 I=t, ILOOP(KSCAN)

READ DATA BASE RECORDS AND DETERMINE:NQISE LEVELS,
UPPER AND LOWER DECISION LEVELS

IFREQ=FREQ( I ,KSCAN)*| 000

CALL KEYREAD(3,0, IBUFFI1 ,175,KEY,STATUS,LEN)
STOP 2IRRECOVERABLE READ ERROR”
NSLEV(I,KSCAN)=IBUFFI (156)=36"

LO 18 J=1,4

IUECL(I,KSCAN,J)=IBUFFI(1654J*2);36

O D Y o A e

o,
R




VAN VIVIVER RV [V IOIN .
10,000 A - WRITECIOUT, 15C)FREQ(L ,KECAN), NSLEV(I KS CAN),(IDECL(I.KSCAN.J).
71.006 X I IDECH(T ,KSCAN, J) J=1, 4) : ' '
72.00¢ 150 FOhMAI(IX F9. lﬁ 4(2X I3, 2X 13))
13.Q00 16 CONTINUE

im 74.000 KSCAN=0 S
I 75.000 10 CALL BUFFERIN(ITAPE, | IBU’FF~,558..IND'.IW()RDS) |
76,000 IFCIND.EQ.3)G0 TO 20 - o ‘
a4 77.000 IEND=0 E
' 78,000 IFCIBUFF(1) JEQ.IRUN)GO TO 200
O 79,000 IF(IBUFF( 1) «EQ.ISCAN)GO To 300
™, 80,000 IFCIBUEE( 1) EGQ. ITABLEYGO TO 400
Q'>ul.ooo IF(IRUFE (1) .EQ. IDATAYGU TO 500 .
“® 82.000 TECIBUFE(1) . EO. ITRAIL)GO TO 600
L 83,000 ~ QUTPUT(102) ZINVALID RECORD INDENTIFIER’
[ 84,000 GO TO 10 L .
=f»“'- 85,000 200  CONTINUE - . _
86,000 WRIIE(IOUT 100)
Y4 87.000 100  FORMAT(*DEPARTMENT OF COMMUNICATIONS? ./, '
é" 88.000 i 2OPERATIONAL TECHNICAL SUPPORT DIVISIONZ, / -
89.000 2  /SPECTRUM SURVEILLANCE be]EM TAPE ANALYSIS/ V220
4. 90..000 CALL RUNHD - . | | ‘ _ R
-g.vl.ooo » GO TO 10
92.000 300 CONTINUE
93,000 CALL UNPACK(IBUFF, 270 KHAR)
904,000 DO "301 I=10,270 ‘
95, 000 CALL ASCII(KHAR(I) IHD(I))
" 96,000 301 - CONTINUE
94 97.000 GO TO 10 - L _ 3 ,
9 08,000 400 CONTINUE - o | o
99,000 IF(KSCAN. EQ. 0)KSCAN=1 § CALL POSITN(3OOS) B
100, 000 IF(KSCAN.EQ. 10)KSCAN =i | L
;..2'101.000- GO TO 10 «
~“§102.000 500 CONTINUE
_103.000 IRAST=IRAST+]
} 104,000 OUTPUT (102) TRAST
105.000 - IC1IR=l .
106.000 ‘DO 701 KP~|.ILO0P(KSCAN)
107.000 TVAL (KP)=0 '
108,000 IMPC(KP)=0
169, 000 TG (KP) =0
110.000 ITP (KP)=0
111.000 ITGSQ(KP) =0
112,000 ITE (KP) =0
113.000 NLEV (KP)=0
114.000 ITCG(KP)=0 .
115,000 IMG(KP)=0
116.000 ~ IMCG(KP)=0
117000 . IMGSQ (KP) =0
' 118.000 DO 701 J=1,6
“119.000 ITHSQ(KP,J)=0
120.000 TTM(KP, J)=0
121,000  ITB(KP,J)=0
122.000 701 - CONTINUE
124,000 1STP=0
ﬁ 125,000 - - 13DB=0
ﬁ 126,000 CALL ONECALL(I)
127,000 GO TO 502
9 126,000 504  CALL UNBLOCK(I,ISTP)
. 129,000 502  CONTINUE -
% 130.000 DO 503 J=1,246
C 131,000 NLEVEL (ICTR,J)= TLEVEL(J)
@ 132,000 503  CONTINUE
133,000 IF(ICIR,GE.3)60 TO 702

134,000

ICIH IC1R+I




1 304, 00C
| 374000
.l 38,000
T | 390 OOO
140,000

142,000
1.43..000

‘Ri45.000

L 4147.000
f,'! 48, 000
150,000

153.000
i ! 54,000
39 55.000
156000
y 157,000
2O 58 . 000
159,000

162,000

163.000

164,000

!3 165,000

' 166.000
167,000

g 168,000

169000
170,000

§ 174,000

172,000

- 173,000
g 74000
176,000
,117 000
178,000
179,000

- 180.000
281 51,000
E 182,000
r > ‘84- OOO
N | 5., 000
"186,000

187,000
1 68,000 -
W 169,000

190,000
191,000
192,000
193,000
194,000
195,000
199,000
200, 000
4 201,000
M 202,000

203,000

141,000

144,000
149..000

?;gibu.ooo |
i 52,000 -

160,000 -
F 161,000

g DU 200 L=l g ILOOP(KBCAN )

wa6 - TE(NLEVELCI,LB) JLE, NSLEV(LE, KoCAN) ANDJNLEVEL (3, LB) LE.=2. AND, NLLVE
~ IEL(2,LB) OE.(NSLEV(LR, KSCAN)+6))GO TO 703 .
GO 10 697
703 IMPC(LB)=IMPC(LB)+I
00 TO Bes .
697 CONTINUE . 5 o
C TRANSMISSION LENGTH ' .
1127 IF(NLEVEL(2,LB).LT. N&LEV(LB KSCAN))GO 10 |4||'
Ilb(lB)nIIE(LB)+|
NLLV(IB)NNLEV(LHJ+NLFVLL(2 LB)
TFCISTPWNELYGO TO 1410
1411 IF(ITECER) JEQ.0)GO TO 1410 »
< TIMALB, D) el IMCLB, 1)+ ITE(LB) A
IleQ(LB l)=IleQ(LB l)+IlE(LB)*ITE(LB) .
ITB(LB, I)JITB(LB l)+| » . S
ILEV= NLEV(LB)/ITL(LB) , R i
DO 202 J=2,5
IFCILEV.GE, IDECL(LEB,KSCAN, J |) AND.ILEV LL IDECH
1 (LB,KSCAN ,J=1))GO 10 203 - . . :
202 CONIINUE : :
J=6
203 ~ CONTINUE - ,
I''M(LB,J)=TTM(LB, J)+ITE(LB) :
.IIM&Q(LB J)ﬂIlM“Q(LB J)+IIE(LB)*ITE(LB)
I'TB(LB,J)=ITB(LB, J)+|
: IlE(LB)=O
.+ NLEV(LB)=0.

1410 CONTINUE

C  TRANSMISSION OAP LENGTH |

IF (NLEVEL (2,LB) 4 GE.NSLEV(LB, KSCAN))GO To 1511 jffiff }f?jf7fifﬁ'9"

. ITP(LB) = ITP(LB)+l
- IFCISTPWNE.1)CGO-TO 1510 -
Bll IF(ITP(LB)JEQ. O)GO TO 1510 -

MODIFICATION FOR-INTRA-MESSAGE TRANSHISSION GAPS RS
ASSUME TRANSMISSION GAPS ARE LESS THAN 14 SAMPLES LONG -

IF(IIP(LB) CE. (3444/ILO0P(KSCAN)))GO TO 1512
INIRA-MESSAGE bAPS

ITb(LB)nIlb(LB)+ITP(LB) ' LR
IIbuQ(LB)=ITUSQ(LB)+ITP(LB)*ITP(LB) .

ITCG(LB)=ITCG(LB)+I
GO TO 18613 .

CGC ocooo—

1812 CONTINUE _
C C "
C INTER-MESSAUE GAP
C
IMG(LB) =IMG(LB)+ITP(LB). .

~IMbe(LB)=IMbSQ(LB)+IIP(LB)*ITP(LB)
‘ IMCG(LB)=IMCG(LB)+1
1813 CONTINUE
I'TP(LB)=0O
1510 CONTINUE -
565  NLEVEL(1!,LB)=NLEVEL(2,LB)
NLEVEL(2,LB)=NLEVEL(3, LB)

560 CONTINUE .

IFCISTP.NEJ1)GU TO 504 -
SLENG=, 00379FLOAF(ILO0P(KSCAN))

DO 930 I=1,ILOO0P(KSCAN) ‘
"IVAL(I)=NSCAN=-IMPC(I)
AB=1./FLOAT(IVAL(I))

CAOCC3( 1) =ABRELOAT (ITMCL, 1)) o o




f"' i — :-k..—:‘:- }
Coniity (@b’

Vi,

'=' j.'\.;'. . '“‘W .—-'-‘ ':ir-w:.—-ti

B ey %\"'lg‘

205 . 000.

206,000
2074000

208,000,

209,000
2104000
211.000
212.000
213,000
214,000

215,000

2164000

217,000

218,000
2194000
2204000

221,000

222.000

- 223,000
© 2244000

225.000
2260000
227,000

,228Looo
T 229,000

230 000

231,000
232000
1233.000
234,000

235.000
236.000

237.000
238, UUO

A VIV Y]

Z4U VLV
.000
242.000
243.000
244,000

245,000

246.000
247.
243,000
249.000

000 .

250

930

122
116

6006

251,000
252,000
253.000

254,000 -

255,000
256,000
257.000
2584 000
259,000
260.000
261.000
262.000
263,000
264.000

- 265,000

267.000
268,000
269,000

STy ovewy L

~ KEY= 8203000000+IFREO
- CALL ‘KEYREAD(3,0, IBUFF1,

leML(J) blbll(J) =0,0° -
CSIOMG=SRITG=S1GTC=AMG=0.0
IFCITB(I,J) .6T.0)SRIML(J)=(FLOAT{ITM(I, J))*SLENG)/FLOA1(IT
IFCITB(I,J).GT.1)SIGTL(J)= SQRF((FLOAI(ITMSQ(I J)) FLOAT(II

—~

B
B(

wluRIML(J)**?)/PLOAI(ITB(I J)-I))*SLENG

CONTINUE
[FCITCG(I).CT.0)

I1SRITG = SLENL*FLOAT(Ifb(I))/FLOAT(ITCG(I))

IFCIMCG (L) .Gl.0)AMG SLENU*FLOAT(IMG(I))/FLOAT(IMCG(I))
IFCITCG(I).GT 1)
ISIGTG- SLENU*SORT((FLOAT(ITGSQ(I)) FLOAT(ITCG(I))*SRITG **2)
2/FLOAT (TTCG(I)=1))
IFCIMCG(I).GT.1)SIGMG. =

' JSLENG*SORI((FLOAT(IMGSQ(I)) FLOAT(IMCG(I))*AMG **2)/

2FLOATC(IMCG(I) =1 1))
IF(SRIMLC1) . LT.2.0.AND.SRIML(2).LT. 2 0. AND. SRIML(3) LT. 2 0.

1AND. SRIML(4).LT.2.0.AND.SRIML(5).LT.2. 0)GO TO 930 .

IF(AOCC3(I) .GE..05.AND. ITB(I,1).CE.3)
WRITE(4,122)FREQ(I,KSCAN),AO0CC3 (1), (IHD.(J), J—IS,IB) AMG
1SIGMG, (SRIML(J),QIGTL(J) ITB(I J), Jal
2NSLEV(I KSCAN) S

CONTINUE - |
FORMAT(FO.3, 1X,Fd.2,1X; 2R1 ;247 , 2RI.IX R
IEB. 1, 1X,F5.1,6(F5.. F5.1,14), FS |,F5.1,13 13)1;.3;At}
CFORMAT(1X,14,1X, 11,1015) NI
kokkokokok ok okk ***

DO 604 KP—I.ILOOP(KSCAN)
IFREQ=FREQ(KP,KSCAN)*1000 = o _
|75 KEY STATUS LEN)
IF(STATUS.EQ. O)GO TO 6UO
STOP ’lHHtLUVCHADLL JLAL ERROK o
CUNTINUL
F (P reGaNE. thQ(KP KSCAN))STOP
IBUFFT (128)= IBUFFI(|28)+IIG(KP)
IBUFFI1 (129)=1IBUFF1 (129)+ITCG(KP)
IBUFF1 (130)=IBUFF1(130)+ITGSQ(KP)
IBUFF! (131)=1IBUFF1 (131)+IMG(KP)
IBUFF1 (132)=1BUFF1(132)+IMCG(KP)
IBUFF1 (133)=IBUFFI (133)+IMGSQ(KP) -
IBUFFI(I34)—IBUFF|(|34)+ITB(KP.|)—ITCG(KP)+I
IBUFF1(136)=1BUFF1 (136)+ITM(KP, 1) :
IBUFFI (137)=IBUFF1 (137)+ITB(KP, 1)
IBUFFI(|39)=IBUFF1(139)+ITMSQ(KP,I)
- IBUFFI1 (140)=IBUFFI (.140)+ITM(KP,2)
IBUFFI (141)=IBUFF1 (141)+ITB(KP,2)
IBUFF1(142)=1IBUFF1(142)+ITMSQ(KP,2)
IBUFF1'(143)=IBUFF1 (143)+ITM(KP,3)
IBUFF1 (144)=1BUFFI (1.44)+ITB(KP, 3)
IBUFF1 (145)=1BUFF.1 (145)+ITMSQ(KP, 3)

#WRONG RECORD KEYED IN/

- IBUFF1(146)=1BUFFI'(146)+1TM(KP,4)

IBUFF1 (147)=IBUFF1(147)+ITB(KP,4)
IBUFFI (148)=IBUFF1(148)+ITMSQ(KP,4)
IBUFFI (149)=IBUFF1 (149)+1TM(KP,5) '
IBUFF1(150)=IBUFF1 (150)+ITB(KP,5)
IBUFF1 (151)=IBUFFI (150)+ITMSQ(KP,5)
IBUFFJ(|52)=IBUFFI(]52)+ITM(KP,6)
IBUFF! (153)=1BUFF1 (153)+ITB(KP,6)
IBUFFI(154)"IBUFF|(154)+IIM50(KP 6)
TOCC=100xA0CC3(KP)

IBUFF1 (165)= MAXO(IBUFFI(IBS),IOCC)
IBUFF1 (166) =IBUFF1 (166)+IVAL(KP)
IBUFF1 (165)=1BUFF1 (165)+TIMPC(KP)
KEY=8Z03000000+FREQ

VAL L WY e YIRS 17 IND KEVY)

— —

6), SRITG SIGTG, ITCG(If




212,000

213.000

274.000.

275 .000
276000
277.000
278,000

2794000

*

280.000

600

20

g B e

KSCAN=KSCAN+1

GO TO 10

CONTINUE

CALL TRAIL _

GO TO 10 S S
IFCIEND.EQ.1)STOP 2END OF TAPE“
IEND=IEND+1 A

GO TO. 10

- END

——LOF HIT AFTER 280.




| O EDIT ASCLI
' w  *EFY0=-999
L1000 ¢ TEST SUBROUTINE ‘ S . - ;
110 X10 CONTINUE - ~ e D
- <200 X . READCI,100)IN _ . T i
210 X IF (IN. EO. 8?OCOOOOOO)SIOP e o R
©© .300 X100 FORMAT(Z8) 3
o - +400 X CALL ASCILICIN,IOUT) IR " o
S W00 X WRITE(2,F01)IOUT ' R o
- 600 X101 FORMAT (A4) . ST e
« - «6I0X GO TO 10 , = e B
| ~.700 X . . SToP s IR e
A 800 X END . ‘ o S
. . 1,000 © SUBROUTINE ASCII(IN IOUT) SRR o Lo
= 2.000° DIMENSTON ICHAR(40) - oo
. . 3,000 DATA ICHAR/# O 1> 2 3 4 5 6 . 7,
o 4.000 l# 8 9 A B C D E F G H I' .
.. 5.000 22 J K L M N O.P Q R 'S Te o . v
© 76,000 32 UV W X Y Z - =kt
w 6100 DATA ITEM/* @’/ S S
o 6.110 IOUT=ITEM ' S : T S
) 7.000  IF(IN.EQ.2Z30)I0UT=ICHAR(1) G T e
“ 8.000 IF(IN.EQ.2Z31)I0UT=ICHAR(2) ;
© . 8.010 . IFCINJEQ.2Z32)IOUT=ICHAR(3) :
- - 8.020 - IF(INJEQ.2Z33)10UT=ICHAR(4) -
< 8.030 IF(INJEQ.2Z34) I0UT=ICHAR(5) |
-~ 8.040 - IF(IN.EQ.2Z35) I0UT=ICHAR(6) ‘g
8,050 IF(INEQ.2Z36) 10UT=ICHAR(7) -
- 8.060 " IFCINGEQ.2Z37) IOUT=ICHAR(8) g
- . 8.070 © IF(CIN.EQ,2238) I0UT=ICHAR(9) :
. -8.080 - IF(IN.EQ.2Z39)10UT=ICHAR(10) .
v 8.090 IFC(IN.EQ.2Z41)IOUT=ICHAR(I1) :
»§j' ' 8.100 . IF(IN.FQ.2Z42) I0UT=ICHAR(12) . e e T
& © 7 84110 - IF(IN.EQ.2Z43)I0UT=ICHAR(13) - = ol
L w 8.120" IF(IN.EQ.2Z44) [OUT=ICHAR(14) ‘ P D
s © ... 84130 0 ¢ IF(CIN.EQ.2Z45)10UT=ICHAR(I5) o e T e g
1 B ~ ¢ 84140 - . IFCINWEQ.2Z46) 1OUT=ICHAR(16) . VI T
R - 2 8.150 - IF(INJEQ.2Z47)I0UT=ICHAR(17)
- 8.160 IF(IN.EQ.2Z48) I0UT=ICHAR(18)
g'f 8.170 IF(IN.EQ.2Z49)I0UT=ICHARCI9) - : , o
ks - 8.180 - IF(IN.EQ.2Z4A) IOUT=ICHAR(20) . S
. ‘ 8.190 IF(IN.EQ.2Z4B) I0UT=ICHAR(21) S
gl‘ » 8.200 IF(IN.EQ.2Z4C) IOUT=ICHAR(22). |
A “ 8.210 IF(INJEQ.2Z4D) IOUT=ICHAR(23) . 3
. ' 8.220 IF(IN.EQ.2Z4E) IOUT=ICHAR(24) :
¥ ~ 8.230 - IFCIN.EQ.2Z4F) IOUT=ICHAR(25) ;
;1 « - 8.240 IF(IN.EQ.2Z250) I0UT=ICHAR(26) . S
8.250 - - IF(IN.EQ.2Z51)I0UT=1CHAR(27) S

IF(IN.EQ.2752) I0UT=ICHAR(28)
IFCINLEQ.2Z253) IOUT=ICHAR(29)
IF(IN,EQ.2254) I0UT=ICHAR(30)
T 8.290 IFC(IN.EQ.2255) IOUT=ICHAR(31)
(W 8.300 IF(IN.EQ.2256) I0UT=ICHAR(32)
: 8.310 IFC(INJEQ.2Z57) 10UT=ICHAR(33)
8.320. IFCIN.EQ.2Z58) 10UT=ICHAR(34)
IFCIN.EQ.2Z59) [OUT=ICHAR(35)
- IFC(INGEQ.2Z5A) IOUT=ICHAR(36) "
« 350 -~ IF(INGEQ.2Z2D) 10UT=ICHAR(37)
- 8.360 IF(IN.EQ.2Z20) 10UT=ICHAR(38)
8,370 IFCINJEQ.2ZOD) I0UT=2715
- 8.380 JF(INJEQ. 223D)IOUT~ICHAR(39)_
- - 9.000 ‘ RETURN
10.000 END - .
-=-LOF HIT AFTER 10.
N
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LIl ReAlibUb
Kilu—o, ..

1 e Vww
ZeVuu
3.000
4,000
 5.000
. 6,000
7.000
8.000
9.000
10,000
"11.000
12.000

10
100

13.000

14.000
15,000
16.000
17.000
18,000
19,000

19.100 .

19.200

20.000
21.000
22.000

23.000

- 24.000

25.000

26.000

28,000
30. 000

33..000
34,000
35.000
36.000
37.000
38.000
39.000
40.000
41,000
42,000
43.000
44.000
45,000
46..000
47,000
48,000
49,000
50,000
51.000
52 .000

29+ 000.

. 31,000
32.000 -

10

100
57000

101

Il

53.000 -

54,000

55 . 000

56.000

57.000 C

58,000
59.000
60.000

61.000

[

2

3
4

5

.....

. \J\JA e J v Al\l LHLb/lDUrr(bbB’ KHAR(Z&BZ)

LUMM()N /LUCLULa 1, A Lani L..' L\JUI'INI QINZ 1()U1] I()UT2
"DIMENSION IHD(1Z20) : :

CALL UNPACK(IBUFF,IZé KHAR)

Do 10 I=10,126

CALL ABCII(KHAR(I) IHD(I))
CONTINUE

WRITECIOUT, 100) (IHD(D) 1=10, 25) 4 (IHD (1), 1228,126) o

FORMAI(’IAPE REEL NAME- IéRI

'SUBROUT INE SCANHD ‘

‘COMMON  /TAPEREC/IBUFF (558) , KHAR(?232) o PR
COMMON /LGCLUNIT/ITAPE, IOUT INI,INZ IOUTI IOUT2
. DIMENSION IHD(270) . o

CALL UNPACK(IBUFF, 270, KHAR)

DO 10 I=10,270

- WRITECIOUT, 101 (IHD(I),I

omqowm—m»ww—

!
[
2

SUBROUTINE FRAIL

CALL ASCII(KHAR(I)”IHD(I)) ,
CONTINUE ,
WRITE(LOUT, 100) (THD(1), I=10,90)
1,270)

nmn

/ - RUN. ID : ’ v 9R1 /. ‘ ‘,t_‘
- *DATE 3 2, 2R1,2X,3RT,/,
<TIME " : s’ 2RI,’*’.ZRI /Y
~ YOPERATOR “3°7,3RI1, .
-5/ ' ’CONMENIS ) 5}’// 7BRI)
" RETURN ' :
END

1
o) ST y I
FORMAT(’SCAN START DATL : -/, 2R1,2X,3RI 4X.ZR| ’3'.ZR| 7/,
fLONGIIUDE ‘ s +3R1,7D’, 3R| M7, 391 ’7S”, /‘
- “LATITUDE IR B4 3R1.’D' 3R1, ’M"3R| ’S' /
- ANT t HT .AGL >3‘f,393.’ FTJ,/. : .
" /ANT 2 HT AGL ¢ “,3R1,7 F17,/,
" /ANT 3 HT AGL s 2 ,3R1,7 FT7,/,
. #STRUCTURE HT ANTl: ~,3RI,Z FT/,/, = -
“STRUCTURE HT AN12: -*,3R1,7 F17,/,
- . /STRUCTURE .HT ANT3: 7,3R!,” FT’,/,
“ANT 1| SUPPORT s /,9R1,/,
#ANT 2 SUPPORT . & #,9R1./.
~*ANT 3 SUPPORT : 4 ,9R1,/,
#SCAN TABLE ID- : /,9R1,7)
F()RMAT(’E} DB MODE .~ 8 2 1R, /,
- ’# OF CHANNELS . : /,8R1,/,
#OPERATOR 1D i .SRI /.

’COMMENTS
RETURN -
END

SUBROUTINE SCANINFO(FRLO ILOOP)

COMMON /1APEREC/IBUFF(5R8) KHAR(2232)

DIMENSION FREQ(246)

CALL UNPACK (IBUFF, 2232, KHAR)
WRITECIOUT, III)KHAR(IB)
EORMAT(’NUMBLR OF CHANNELS SCANNED*
ILOOP=KHAR(18)

DO- 10 I=1,ILOOP -

CALL PACK(KHAR(Q*I+I!) 4, IFREO)
FREQ(I)=IFREQ/10.*x6

CONTINUE '

WRITE(IOUT, llZ)(FREO(I) s iLoop)

FORMAT(O(ZX F8.4))
RETURN
END

LY 2 AN IS 2 T DI 2 S 6 )

’ 13 // ’FREQUENCIES:’//)

- IF(ILOOP.GT. 246)810P ’# OF CHS TOO LARGE’

l/l.ll\()l“)')') Y .




TUL e WSS UMM 2 L AT RO IO T I T Ty WY T 2 D et e e o s e

624100 COMMON /LGCLUNIL/ZTLAPE, IOUT, INT, IN2,10OUTI, 10UT2. ‘ :
02,200 DIMENSTON THD(126) - | o
63,000 . CALL UNPACK (1BUFF,126,KHAR) o LT
64,000 DO 10 I=10,126 | g S L
65,000 CALL ASCII(KHARCI){IHDCI)) o | SN
66.000 10~ CONTINUE | . SR R
67,000 WRITE(IOUT, 100) (IHD(I), 1=10,126) S !
68.000 100  FORMAT(/TAPE REEL NAME: /,18RI,/, e
69.000 - ZRUN- 1D 2 9RI,/, | - S
70,000 /DATE 2.2R1,2X,3RI,/,

sTIME 2.2R1 284, 2RI ,/, T

H
71 .000 : 4, 2R _ . 1
ZOPERATOR ' ID . 3 “,3R1,/, S e

72.000

U wh—

. 73.000 | COMMENTS - - 4,/7480R1)
> 74,000 RETURN - T
75,000 - END
—=EOF HIT AFTER  75.




The following lisgts the commands which must be used under the

CP—V executive 1anguage to process a tape of collected SSS data.

se’ .- s . s

L] LE ] - L]

*  ®

APPENDIX H

RUN INSTRUCTIONS FOR PROCESSING A TAPE

BUILD fid

1 ¢¢¢ Y (:j) IR (fid is the file name of tye.

~data base to be created)

2,008 o)

:fMESSAGE PLEASE MOUNT (fAPE#), NO RING.
- sm Fil KF?_#{fAPE#):
..Sﬁf:if:3/gfid;;ﬁEfED; iNqﬁTf;
:pgss-;,oosdoéc
| ﬁbiieléid

"DE'1 -

END

LEVEL ,006009C

SET F: 2 UC .
SET 'F:4/ RASTER OUT; OUT

"PASS 2 .006009C

v
b
4
3
!
¥
{
¥
i

3ec




APPENDIX I

METHOD OF CALCULATION OT TRANSMISSION
CHARACTERISTICS FROM SSS DATA -

l Consider a single frequency which is- being monitored by the
spectrum surveillance equipment. Figure 13 sghows typical channel activity
+ which is being sampled. . . (Activity diagrams of this type can be extracted
from the SSS data tapes and displayed on the 4010 graphics terminal Y The

. figure displays a specific eighteen seconds.of elapsed time depicting the
variation in the‘Signal amplitude. The flatwtopped amplitudes at 40 dEuV

. depict base station transmissions. The varying amplitudes in the range from - -

" 7 seconds to 11 seconds depict a transmission from a mobile which suffers -
multipath effects. The signal.at 12 5 seconds represents an impulse noise;'
When signals are not present on the channel, the noise varies in amplitude
in' a gaussian manner. The heavy dots (.) on the figure represent points at
which samples would be taken with the SSS equipment. If we consider the
signal levels which would appear on the §ss data tape for the example,»they

' would be as follows: T :

. =15, =16, —12 -15, =15, 40 40 40 40, 40 40 40, -15 -15 —12 15

' . 17, 18, 16, 10 10 2 4, =12, —13, 35 -18, -10 -14 40 40, 40 40 40, 40

40, ~12 e | B

The. followint7 acronyms are defined in PASS 2 and will be used

here to explain the method of calculation of the transmission characteristics..

%’ I . ~ number of transmission counts
_ A . ITB " - number of transmissions
ég. _ ~ITG | ‘number of transmission gap counts ;
wes ITCG "~ number of transmission gaps
IMG ) number of message gap counts
IMCG - ‘number of message gaps
IMPC number of impulse noise counts
Y o _ . ITP . temporary store of gap counts

1TE ' temporary store of transmission counts

1o e a3 402 115 a8 e s ey % 1mt % (s o <yt TS
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The program action can then be represented by the following logic:

1,
3.
4.
5.

6;""

7.
8.

9,

10.

11,

12.

13.

14,

. If second amplitude value is greater than the noise threshold
_f then this is a transmission ‘count. . ‘ '
. Add 1 to, the temporary store (ITE ITE + 1)

~ And execute step 11 ' -

INITIALIZE ALL PARAMETERS
Read in first recorded amplitude value

Read in second recorded amplitude value;

" Read in third recorded amplitude value

If second amplitude value is greater than the noise threshold

. but first and thlrd amplltude values are less than this threshold
l‘then this is an impulse count (IMPC = IMPC + l)

Execute  Step 17.

Else continue -

Else continue o ‘ _

if there are counts in the transmission temporary ‘store .

:then a transmission has just ended. A L SR
~ Sum the temporary counts ‘to the transmission counts (ITM ITM + ITE)t
“Add one to the . of transmissions (ITB n ITB + l) e

'Restore ITE to Zero.

Else continue.
If second amplitude value is less than noise threshold

then This is a Gap Count.

.“'Add 1 to the'temporary store (ITP « ITP + 1) .

and Execute step 17,

Else continue.

If there are counts in the gaps temporary store,

then a gap has just ended. h ‘

if thefgap was less than 7 seconds, then it:was a transmission

gap - sum‘the temp. store counts to the transmission gap ‘

. counts (ITG = ITG + ITP)

Add 1 to the £ of transmission gaps (ITCG - ITCG 4+ 1)

Restore ITP: to zero.

T a3
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Else it was a message gap.

- sum the temp store counts to the message gap counts (IMG IMG + ITP)

- Add 1 to the # of message gaps

16,
17,

18,

19.

20,

Restore ITP to Zerxro

“Else»coutinue

Replace first amplitude value with second Amplitude"value;
Replace second amplitude value with third amplitude value

If more amplitude values

Then read a new third amplitude value and start execution at step 5
Else stop

Figure 14 depicts how the variables are ohanging as‘the amplitude values

=recorded on successive scans are processed. When this type of processing

'is'completed, transmission characteristics~oan_easily be computed. The -

average transmission length, TX (seconds) is simply the number of transmission

~ counts (ITM) divided by the numbex of transmissions (ITB) multiplied by the

© ‘time in seconds for one scan. For our example, using the time for one

scan as being 0. 5 seconds,

TR =  15x 0.5 - 3. 75 seconds |

' Simllarly, the eld%sed time for the average transmission gap and the

average message gap can be computed. Although, the method was primarily

used to calculate parameter means for a raster, it is also useful for

"accumulating averages over larger periods of time.

B o T v
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print summary
I0CC 1 -

AQOCC 2 -
AOCC 3 -

CRATIO 1-

WAIT =

RATIO 2~
XMLGTBAR~

APPENDIX J

LISTING OF .STATISTICS ROUTINES

The listings of the STATSMAIN 2 control program and the STATISTICS subroutine
are included in this appendix.

statistics for any channel monitored.

average occupancy calculated by integration of

- amplitude distribution counts.

average transmission occupancy calculated by using
-the percentage of the total counts which are
transmission counts, ‘

average message occupancy calculated by using the

percentage of the total counts which are transmission»

counts. or transmission gap counts.

the ratio of the message occupancy to the
gtransmission occupancy. ' L
the average number of transmissions per.message.

the average message length

the waiting time calculatedvusing the SRI algorithm;~f-

‘These programs are used to calculate and

P —
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. COMMON/SSS DAIA/IBUFFi(l74) XEREQ o
COMitON/STATOP/SRINL(6) ,SIGTL(6) , SRITG, SIGTG AMNG, SIGMG IMG

W DI STALSMAONING
l EDLL HERE
C*LY}-99
‘ | . 000 COMMON /SSSDAIA/IBUFFI(I74) XFREQ
l - 2,000 - COMMON /STATOP/SRIML(6) , SIGTL(é) SRITG,SIGTG, AMG SIGMG IMG
- 3.000 10 CALL DIRECT
Yoo 4,000 . - CALL STATS
' 5,000 ITOTAL=0
| . 6..000 CALL AVEOCC(IBUFFI (156),I0CCI)
L2 7.000 Do 20 I=1,127
B 8.000 ITOTAL=ITOTAL+IBUFFI1(I)
l ~ 9,000 20 - CONTINUE
w 10.000 © AQCC2=FLOAT (IBUEF1(136))/FLOAT(ITOTAL)*100 -
3“ ' 11.000 . AOCC3= FLOAl(IBUFII(I36)+IBUFFI(IZS))/FLOAI(ITOTAL)*!OO
&" 12.000 RATIOI=FLOAT(AQCC3) /FLOAT(AQCC2)
- 13.000 RATIO2=FLOAT(IBUFFI1 (137))/FLOAT(IMG) _
. l4.000 . XMLGTBAR=SRIML(1)%RATIO2+SRITG* (RATI02-1)
gll 15.000. " WAIT=A0CC3/100. *XMLGTBAR/(]«AOCCB/!OO ) : ‘
16000 WRITE(2,100)XFREQ, I0CC!, IBUFFI (155),SRIML(1), IBUFFI(I37),
o 17.000 ISRITG, IBUFF1 (129) ,ANG, IMG RATIOZ2, AOCC2, AOCCS RATIO! , XMLGTBAR,}
i@ - 13.000 100 FORMAT(ES. 3,13, 13,F5. 2 15 F5.2, 15 F7.2, 14, F6.2,F6.2,F6.2, F6 2 F,
}l i&f/'-uuu-. 1,1‘1.2) . ‘ ) i . B
ZU UUU U\l L\l oU
i 21.000 ENL -
“Zl ——EOF HIT AFTER 210 S |
M %xIN3 ' S R,
. 3,000 10 . CALL BUFPERIN(I,],IBUFF! 175 IND) R ‘
*IN3.1 RS
3.100 IF(IND EQ. 3)510P ZEND OF FILE’
*END - ' . .
H ,J. e
COPY SIATS -;;_»: _

'SUBROUTINE STATS

SLENG=0, 0037AFLOA](IBUFFI(135))
IMG=0

AMG=SIGM=SRITG= SIGTG=0. O

DO 250 J=2,6

SRIML (J)= SIGTL(J) 0.0

IF(IBUFFI1 (135+3%J) .GT. O)SRIML(J)—

’ l(FLOAT(IBUFFI(I34+3*J))xSLENG)/FLOA1(IBUFFI(I35+3*J))

IFCIBUFFI(135+3%J) .GT.1)SIGTL(J)=

" I1SQRT((FLOATCIBUFF1 (1 36+3%J)) FLOAT(IBUFFI(l35+3*J))*SRIML(J)**25;i:
| 2/FLOAT(LBUFF I (135+3%J) =1 ))*SLENG. L
CONTINUE

SRIML(1)=SIGTL(1)=0.0 -
IF(IBUEFI (137).GT.0)SRIML(1)=

,l(FLOAT(IbUFFI(136))*SLENG)/FLOAT(IBUFFI(137))

IF(IBUFFI (137).GT.1)SIGTL(1) =

I1SQRT ((FLOATCIBUFFI (139)) - FLOAT(IBUFFI(137))*SRIML(I)**2)
2/FLOATCIBUFFT (137)—=1))XSLENG .

- IFCIBUFF1 (129).GT.0)SRITG= SLENG*FLOAT(IBUFFI(128))/FLOAT
i(IBUFFl(I29))

IFCIBUFFI1 (129).GT, I)SIGlG~SLENG*SORT((FLOAT(IBUFF!(IBO))—
lFLOAI(IBUlFl(I29))*SRIIG**2)/FLOAT(IBUFFI(l29)~l)) .

IFCIBUFFI (132).GT.0) AMG= 6L£NG*FLOAT(IBUFF](I3I))/
IFLOAT(IBUFFI (132)) .

IFCIBUFF1(132).GT.1)SIGMG= SLENG*SORT((FLOAT(IBUFFI(133))
lnPlOAT(IBUPFI(I32))*ALGK*2)/FLOAT(IBUFFI(132)—|))

IMG=TBUFFI (137)-1IBUFF1(129)

RETURN
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