T

COMMUNICATIONS, INC

Regional Public Safety Radio
Communications System Study

VOLUME 1

North East Wisconsin
Public Safety

Communications
(NEWCOM)

May 31, 2005



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study May 31, 2005

Table of Contents

EXECUTIVE SUMMARY ...ttt ettt ettt ettt sttt sbe e b st esaeenne s 14
AADSTIACE ..ottt h bt et a e bt bt e a e e bttt ea e she e bt eb e bt enteeneeaes 14
INfOrmation GathETING........c..cecuieiiiiiieiie ettt ettt e ebeesabe e bt e esbeensaeseseenne 14
Problem AsSSeSSMENt SUMMATY ........c..cecuiiiiiiiiieiieeiieeie ettt et te et e e e eesbeesteeebeessbeeseesneeans 15
ALY SIS ettt ettt ettt ettt ettt et et e bt e et e e bee et e e baeeabe e ste e teeeabeenbeeesbeebeenbeeenneeseens 17
PrOCUTEIMENT ...cueiiiiiiiiee ettt ettt ettt sbe e et e b e sare e 19
EStIMAEA COSE ..ottt ettt ettt st s bttt ebt e bt et st st eaae bt enneas 20
CONCIUSIONS ...ttt ettt ettt b ettt b et eh e bt eatesbe et e ea e e bt e bt eatesbeebeeateebeenbeeneeee 21

Table E-1 Near Term Costs Estimate for NEWCOM Region..........ccccceevveeiienieniiennenne. 22
Table E-2 Mid Term Costs Estimate for NEWCOM Region...........ccccceeveeeiiienieeiiennenne. 23
Table E-3 Long Term Costs Estimate for NEWCOM Region ........c.cccoceevevienieneeniennene. 24
Table E-4 Total Costs Estimate for NEWCOM Region............cccoevveeiiieniienienieciieeee 25
1.0 INTRODUCTION ...ooiiiiiiieieeiesiteteete sttt sttt ettt sttt st sae b e e b b eaee 26
2.0 NEWECOM ...ttt ettt ettt ettt b e et eb ettt esbeenbeene s 29
2.1 INETOAUCTION . ..cutiiieieeieeitet ettt ettt st sb et ebt e bt et setesbeenaesbeennens 29
2.2 Regional Interoperability ENVIrONMEent ...........cccoooiieiiiiniiiiiienieeiieeie et 30
2.3 Statewide Interoperability ENvironment..............cccoeciieriiiiiienieeiieniecieeie e 31
2.4 Regional Interoperability AIterNatiVes. .......cceeviieriieriieriieiie ettt eae e 33
2.5 Regional Maintenance and SUPPOTL........ccueeruieriieriieeiiienieeieentieeieeseeeseesieeeeeesreenseesneeens 34
2.6  Regional Interoperability Design and Implementation Plan..........cccccoceveeniniiniincnnnnnnn. 35
2.7  Regional Interoperability AcquiSition Strategy ........ccccecvereerieriierienerieneenieeieneeseeeeneee 38
2.8  Regional Interoperability Estimate of Probable Cost .........cccceeceriineniiinicniniiinicneeceen 40
Chart 2-1 NEWCOM Near Term EStimate..........cccoooveriieiiiiiiieniieiiesceeeeee e 41
Chart 2-2  NEWCOM Mid Term EStimate .........cccceecuieiiiiiiiiiiieiceiie e 42
Chart 2-3  NEWCOM Long Term EStimate .......c..cccevieriininieniinieiicnicneceeecece e 42
Chart 2-4 NEWCOM Interoperability Near Term Estimate...........ccccoceevieniincnicncennene 43
Chart 2-5 NEWCOM Interoperability Long Term Estimate ..........c.ccccceeeeneevcnicneennenne. 43

2.9  NEWCOM Recommendations and Conclusions............cceeveeruieniienieniieniesieesie e 44
Figure 2-1 Interoperability Plan

3.0 FLORENCE COUNTY ..ottt ettt ettt ettt sseesaesseesseensessaenseensenseensas 46
K 20 B 113 (06 1311 5 ) s USSP 46
3.2 Current Communications EnNvIronment ............ccccoeceeiiiniiienieiieenieeie e 46

3.2.1 Interview Process and Summary of FIndings ..........cccccoceeviriiiniininiiniincncnceeee. 46
3.2.2  Site and Facilities DOCUMENTAtION ........cocuieiiiiiiieiiieiee e 48
3.2.3  EXIStING COVETAZE ....eruviiiiuiieiiiiiiie ettt ettt ettt sbe et sttt e sbe et e e nae e 49
3.3 SySEM AIIIDULES ....euiiiiiieeiciieeee ettt st 49
3.4 Analysis Of AICINAtIVES.....cccuiiiiiiiiieiie ettt et sttt 50

Table of Contents
— P 1 of
_ age 1 of 377

COMMUNICATIONS
et




North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study

May 31, 2005

3.5  Florence County System Design and Implementation

3.5.1

3.7  Florence County Estimate of Probable Cost

Chart 3-1
Chart 3-2
Chart 3-3

3.8  Recommendations and Conclusions

Table 3-1
Table 3-2
Table 3-3
Table 3-4
Figure 3-1
Figure 3-2
Figure 3-3

4.0 FOREST COUNTY
4.1 Introduction
4.2 Current Communications Environment

4.2.1

4.2.2 Site and Facilities Documentation
4.2.3 Existing Coverage
4.3  System Attributes
4.4  Analysis of Alternatives
4.5  Forest County System Design and Implementation

4.5.1

Chart 4-1
Chart 4-2
Chart 4-3

4.8 Recommendations and Conclusions

Table 4-1
Table 4-2
Table 4-3
Table 4-4

Near Term
3.5.2 Mid Term
3.5.3 Long Term

3.6  Florence County Acquisition and Implementation Plan

Interview Process and Summary of Findings

Near Term
4.5.2 Mid Term
4.5.3 Long Term

4.6  Forest County Acquisition and Implementation Plan

4.7  Forest County Estimate of Probable Cost

Florence County Near Term Estimate ..........cccceveveveeiennenne.
Florence County Mid Term Estimate .........c.cccocceverieneenncne
Florence County Long Term Estimate...........ccccceeereeneenenne

Florence County Selected Sites Condition Matrix.................
Florence County System Attribute Table ..........c.cccoceevuenneenne.
Florence County Microwave Path List.........cccccooeveniienennen.
Florence County Specific Recommendations.......................

Florence County Existing Coverage
Florence County Interoperability Plan
Florence County New System Configuration Coverage

Forest County Near Term Estimate ...........ccocceeenvininncnnenne.
Forest County Mid Term Estimate .........cccccoceevirvenennicnnenne.
Forest County Long Term Estimate...........ccoccevcervineencnnenne.

Forest County Selected Sites Condition MatriX........cc..c........
Forest County System Attribute Table ..........cccccoceeveriennnne.
Forest County Microwave Path List.......cccccoceeviniiniencnnene.
Forest County Specific Recommendations............c.ccccueeueene.

=Y

COMMUNICATIONS
et

Table of Contents
Page 2 of 377



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study

May 31, 2005

Figure 4-1 Forest County Existing Coverage
Figure 4-2 Forest County Interoperability Plan
Figure 4-3 Forest County New System Configuration Coverage
5.0 LANGLADE COUNTY .ottt sttt sttt sttt et sbe s 82
5.1 TIIOAUCTION......iiiiiiietieiieeee ettt ettt ettt et enbe et 82
5.2 Current Communications ENVIFONMENT .......cocueviiriiiiiniiiiinieieeieseeieetesieee e 82
5.2.1 Interview Process and Summary of Findings ............cccoceeriiiiiiiniiniienieeiienieeeee 82
5.2.2 Site and Facilities Documentation ............ccceeiererierienieeienieneeieseeseee e 84
5.2.3  EXIStING COVETAZE ... .eeetieiieeiiieiieeieeiie et eiteeteetteetteeteeseaeeseesaseenseessseeseessseenseensnes 85
5.3 SYSEM ATTIDULES .. ..eeuiieiieeiiieiieeie ettt ettt et e et e et esbeebeeeabeenbeesnseesaesnseenseennnas 85
54 Analysis Of AIEINAtIVES.....cccieiuiiiiieiie ettt sttt e st e et esaaeenbeenenes 86
5.5 Langlade County System Design and Implementation..............ccceeeveeviienieenienieenieeeeeenne 87
5.5.1 INEAT TOIM ...ttt ettt ettt st 87
552 MIA TOIM ..ttt ettt ettt et sbe et et e sbeebeesnenaeas 88
5.5.3  LONZ TOIMN ..ottt et ettt e ettt e st e e sabe e e sabeeesabeeesaseesnneeens 88
5.6  Langlade County Acquisition and Implementation Plan.............cc.ccooeceieiiiininiiiininenenne, 89
5.7  Langlade County Estimate of Probable Cost...........cccoeeuiiriiiiiiinieiiieieeeece e 91
Chart 5-1 Langlade County Near Term Estimate ...........cccccoeceiiiiiiieniiienienieeiieeieee 92
Chart 5-2  Langlade County Mid Term Estimate............ccccceeruiiiiiinieniiieieeieeee e 93
Chart 5-3 Langlade County Lang Term Estimate............cccoeeiieviiinieeiiieniieiecie e 93
5.8  Recommendations and CONCIUSIONS .....cc.eevuerieriiirieriiniienieeienitee ettt 94
Table 5-1 Langlade County Selected Sites Condition MatriX..........cccceevveeiieeneeecieenneenne 95
Table 5-2  Langlade County System Attribute Table...........ccoceriiiiniiniininiiniieeieneene 96
Table 5-3 Langlade County Microwave Path List ........ccccoceeviiiiniiiiniininicecce 97
Table 5-4 Langlade County Specific Recommendations............ccccceceeveeveriieneenenicnenn 98
Figure 5-1 Langlade County Existing Coverage
Figure 5-2 Langlade County Interoperability Plan
Figure 5-3 Langlade County New System Configuration Coverage
6.0 LINCOLN COUNTY .etioieiieiesiesie ettt et seeeaesee st eaessaessesssesseessesseesseensesssensesssesseenses 99
6.1 INEEOAUCTION ... .eiiiiiiie ettt et et e et et e et esateeabeessteenbeenseesnees 99
6.2  Current Communications EnvIronment ............cocccoeoueeiiiiiiienieiiieeiiecie e 99
6.2.1 Interview Process and Summary of FIndings ..........cccccoceeviriiniininiininincncceee. 99
6.2.2 Site and Facilities DOCUMENTAtION ........cccuieiiiiiiiiiiiiieeiie e 101
6.2.3  EXIStING COVETAZE ....eouviiiiiieiiieiieieeiterit ettt ettt ettt ettt e sbe et e 102
6.3 SYStEM AIIDULES ....eoueiiiiiiiiieeit ettt st 102
6.4  Analysis Of AIEINAtIVES......cc.eiiiiiiiiiiieie ettt et saee e 103
6.5 Lincoln County System Design and Implementation ............ccccceceeveeviinicnennienicneenenn 104

=Y

COMMUNICATIONS
et

Table of Contents
Page 3 of 377



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study

May 31, 2005

6.5.1  NEar TeIrM......ccoooiiiiiiiiiiiiiiiici et 104
0.5.2 MId TEIMN ..ottt st sttt 105
6.5.3  LONZ TOIMN oottt ettt ettt et e e st e e eenabeeeaeeas 106
6.6  Lincoln County Acquisition and Implementation Plan .............cccoccoeeiiiniiiiiiniiiiiee 106
6.7  Lincoln County Estimate of Probable Cost ............cccuveiiiiiiiiiiiiicieeeieee e 108
Chart 6-1 Lincoln County Near Term EStimate...........cccoeveeieiiieniieiienieciieeieeeeeie e 109
Chart 6-2  Lincoln County Mid Term EStimate...........cccceeeieeniieniieiieeieeiieeieeee e 110
Chart 6-3  Lincoln County Long Term Estimate ...........ccccccuveviiiriienieeiiieieeieeieeieeeen 110
6.8  Recommendations and CONCIUSIONS ........eevueerierieriiiriiiiinieerieeie sttt 111
Table 6-1 Lincoln County Selected Sites Condition MatriX ..........ccceeeeveeriieeiienieennennnen. 112
Table 6-2 Lincoln County System Attribute Table..........cccoocieviieiiieniiiiiieiieeeeeeen 113
Table 6-3 Lincoln County Microwave Path List..........ccccoociriiiiiiinieniieieieceeeeeee, 114
Table 6-4 Lincoln County Specific Recommendations .............ccceeverciienieniieneeeneennen. 115
Figure 6-1 Lincoln County Existing Coverage
Figure 6-2 Lincoln County Interoperability Plan
Figure 6-3 Lincoln County New System Configuration Coverage
7.0 MARATHON COUNTY ..ottt ettt ettt st et 116
7.1 INrOAUCHION. ...ttt sttt st 116
7.2 Current Communications ENVIFONMENT ........ccueviiriiiiinieniiienieieeieseeie e 116
7.2.1 Interview Process and Summary of FIndings ...........cccccceeviieniieiieniiieniienieeeeee 116
7.2.2  Site and Facilities DOcUmMentation ............cccceeoveriererienienieienieseeeseeseeie e 118
7.2.3  EXIStING COVETAZE ... .eeeuieeiiieiieeiieniieeteenieeeteesteeeteesseeeteesaeeesseessaeeseenseeenseenssesnseens 119
7.3 SYStEM AIIDULES ....eoueiiiiiieieit ettt ettt st 119
7.4  Analysis Of AIEINAtIVES......cc.eiiiiiiiiiiieie ettt et 120
7.5  Marathon County System Design and Implementation...........ccoceevervienienennicniencennenn 121
T.5. 1 INEAT TOIM ...ceniiiiiiiiie ettt ettt e s e e st e et e e s e e 121
7.5.2 IMIA TOIMN ..ttt ettt ettt e et et e et e st e enbeessaeenbeesaneens 123
7.5.3  LONZ TOIMN ..ciiiiiiiiiieeitee ettt ettt et e et e e e s eas 123
7.6  Marathon County Acquisition and Implementation Plan ..........c..cccoviniiniiiinicnnennn 124
7.7 Marathon County Estimate of Probable Cost ..........ccccecuerieniiiiniiniiiiicneciccceeceee 126
Chart 7-1  Marathon County Near Term Estimate...........ccccceceriiniininiiniincnicnicneens 127
Chart 7-2  Marathon County Mid Term Estimate.........c..coccevueniiniiiiniineniiiicniecicnne 128
Chart 7-3  Marathon County Long Term Estimate ...........ccccoceeviiniininiiinicnenicnicneeens 128
7.8  Recommendations and CONCIUSIONS ........cccueeriieiiieiiiiiieiie ettt 129
Table 7-1 Marathon County Selected Sites Condition MatriX........ccccceceevvenerveeneenennne. 130
Table 7-2  Marathon County System Attribute Table..........ccccoeviiniiniiiininiiiicee, 131
Table 7-3  Marathon County Microwave Path List...........ccocooiiiiniininiininiiicee, 132
Table 7-4 Marathon County Specific Recommendations ............c.cceceveenienenicncenennne. 133
Figure 7-1 Marathon County Existing Coverage

=Y

COMMUNICATIONS
et

Table of Contents
Page 4 of 377



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study May 31, 2005

8.0
8.1
8.2

8.3
8.4
8.5

8.6
8.7

8.8

9.0

9.1
9.2

9.3
9.4
9.5

9.6

Figure 7-2 Marathon County Interoperability Plan
Figure 7-3 Marathon County New System Configuration Coverage

MARINETTE COUNTY ..ottt sttt ettt sttt 134
INEEOAUCTION ...ttt sttt ettt st be et bt ene s 134
Current Communications ENvironment ............ccccoecueveerenieniinenienenienceeeeesieeee e 134
8.2.1 Interview Process and Summary of FINdings ...........cccccceeviiieiiiniiienieeiienie e 134
8.2.2 Site and Facilities DOCUMENTATION ....c.eeveeiiriiiriieieiieieeteeei e 136
8.2.3  EXISHING COVETAZE ....eeeuvieiieeiieiiieiieeiieetteeiieeteesiteeteestteebeessaeenseessseenseesssesnseenseeenne 137
SYSTEM AITTDULES ....eeuviieiiieiie ettt ettt ettt et et sae e e beestaeebeesabeenseessaeenseesnseenne 137
ANAlysiS OF AILINATIVES. ... .eeiiieiiieiieiieeie ettt ettt et eiee bt esaeeebeesaaeenbeenenas 138
Marinette County System Design and Implementation.............ccccecevvverieneencnieneenennne. 139
8.5.1  INEAT TOIM c.eeniiiiiiiieiieeee ettt et sttt e sbe e en e eas 139
8.5.2  IMIA TEIMN ..cuiniiiieiieteet ettt sttt et b et st sb et et sae e 140
8.5.3  LONZ TEOIMN ettt ettt et e st e e st e e st e e s abeeesabeeennneeens 141
Marinette County Acquisition and Implementation Plan .............cccccoeovveviiiiniiiiieninnen. 141
Marinette County Estimate of Probable Cost ...........ccooovieiieniiiiiieiieiecieee e 143
Chart 8-1 Marinette County Near Term Estimate...........cccccoevieviieiieniiienieniieieeieeee. 144
Chart 8-2  Marinette County Mid Term Estimate............cccccoevieniiienieniiienieeiieeeeeeee, 145
Chart 8-3  Marinette County Long Term Estimate............cccooooveviiienieniiiinieeiieieeieeee, 145
Recommendations and CONCIUSIONS ........cc.eeiirieriiiiiriinieeieeteceee e 146
Table 8-1 Marinette County Selected Sites Condition MatriX .........ccceceeveevuerieneenennns 147
Table 8-2 Marinette County System Attribute Table............cccoeviieiiieriiiiiieniicieeieeee, 148
Table 8-3 Marinette County Specific Recommendations ............cccceeeciinienerncnicnennne. 149

Figure 8-1 Marinette County Existing Coverage
Figure 8-2 Marinette County Interoperability Plan
Figure 8-3 Marinette County New System Configuration Coverage

MENOMINEE COUNTY ..ottt 150
INEEOAUCTION ...ttt ettt st sttt 150
Current Communications ENvironment ............cccccocueviiviniiniiniinienenicneceeeeseeee e 150
9.2.1 Interview Process and Summary of FIndings .........cccccooeeviiiiniinininiiniincicnene 150
9.2.2 Site and Facilities Documentation ............cccccecuerieneriiinienieienieneee e 152
0.2.3  EXIStING COVETAZE ....eouviiiiiieiiinieeieeitestt ettt et ettt et sbe et st sbe ettt sbe et s 152
SYSTEM ATITDULES .....eoutiiiiiieieeiteeee ettt sttt 153
ANAlysiS OF AILCINATIVES. .....eeiuiiiiiieiieite ettt ettt et e s e b e seeas 153
Menominee County System Design and Implementation ............cccceceevveniininiiencenennne. 154
0.5.1  INEAT TOIM ..ottt et e e eas 154
0.5.2 MIA TEOIMN ..ttt ettt ettt et a et sbe et et saeen 156
0.5.3  LONZ TOIMN ettt ettt ettt et et e e e et e e eas 156
Menominee County Acquisition and Implementation Plan.............cccocoviiiiniinnnenne. 157

Table of Contents
— P f
_ age 5 of 377

COMMUNICATIONS
et



North East Wisconsin Public Safety Communications (NEWCOM)

Regional Public Safety Radio Communications System Study May 31, 2005
9.7  Menominee County Estimate of Probable Cost..........cccoeeciieiiiiiiiniieiieieeiceee e 159
Chart 9-1 Menominee County Near Term Estimate ...........ccccceevieeiiienieiiieniieieeieeee. 160
Chart 9-2 Menominee County Mid Term Estimate ...........cccccceeviieriiencieenieniieieeieeee, 161
Chart 9-3 Menominee County Long Term Estimate............ccccoovveeviienieenieniieeeeieenen. 161
9.8  Recommendations and CONCIUSIONS .....c..eevueerierieriiiriiiiinieeieeee st 162
Table 9-1 Menominee County Selected Sites Condition MatrixX .......c.ccceceevveeieneeniennnens 163
Table 9-2 Menominee County System Attribute Table ..........ccoocveeiieiiiiiiiinciiiieeieeen. 164
Table 9-3 Menominee County Microwave Path List.........c.cccoevviiiiieniiinieiiicieeeee, 165
Table 9-4 Menominee County Specific Recommendations............cceccveveiienieeieennennnen. 166

Figure 9-1 Menominee County Existing Coverage
Figure 9-2 Menominee County Interoperability Plan
Figure 9-3 Menominee County New System Configuration Coverage

10.0 OCONTO COUNTY .ottt sttt ettt 167
10.1  INtrOAUCHION....c..iiuiiiiiiieiitirtetcetce ettt ettt sttt 167
10.2  Current Communications ENvVIronment ...........cccceceeieierieriineninenineniereeeresieseesesaeenes 167

10.2.1 Interview Process and Summary of FIndings ..........cccccoeeuieviiniiiinieniiienieeceieeeen 167
10.2.2 Site and Facilities Documentation .............ccccoevererieieieienieneneneeeeeeeeeeneenens 168
10.2.3 EXIStING COVETAZE ....uviieiieiieiieeiieeiieeieesiteeteestteeteeseaeebeesseeesseessaesseessseenseessnesnseens 169
10.3 SYStEM ATIIDULES ... .eeiiieiiiiiiiecieeiie ettt ettt e st e et ee s e e ebeesabeenseessseenseens 170
10.4  Analysis Of AICIMAIVES......ccuiiiiiiieeiieiie ettt ettt ettt e et e ee et e saaeebeessaesaneens 171
10.5 Oconto County System Design and Implementation..............ccoeeeereienieeiiienieeieenneenen. 172
10.5.1 Near TErmM ...c..ooiiiiiiiiiiiiiiic et 172
10.5.2 MIA TOIMN ..cniiiiieiie ettt ettt ettt ettt e bt e e bt e sseeenteesaeeenneesnneas 174
10.5.3 LONZ TOIMN ..ottt ettt et e et e et e e st e et e et e e eneees 174
10.6  Oconto County Acquisition and Implementation Plan ...........c.ccoceveiviniiniininicncnnne. 175
10.7 Oconto County Estimate of Probable Cost ..........coceviiiiriiiniininiiicieciceeeeeeeceee 177
Chart 10-1  Oconto County Near Term EStimate ..........ccccoeceeveeviiniiininiinicneeicnicneeens 179
Chart 10-2  Oconto County Mid Term EStImate ...........cccceveeveriiiniininiinicieeicniecienns 179
Chart 10-3  Oconto County Long Term Estimate..........ccccceceevueriiiniineniiinicneeicnecnieens 179
10.8 Recommendations and CONCIUSIONS .........cccueeriiiiiieiiieiie ettt 180
Table 10-1 Oconto County Selected Sites Condition MatriX ..........cceeevuervenervieneenneenne. 181
Table 10-2 Oconto County System Attribute Table ..........ccccoerviiriiniiiiniiniieeiceenee, 182
Table 10-3  Oconto County Microwave Path List.......c..ccccevvieviiniiniiniiiinicneiicncceeee, 183
Table 10-4 Oconto County Specific Recommendations...........cccccoceeveevienienennenicneene. 184

Figure 10-1  Oconto County Existing Coverage
Figure 10-2  Oconto County Interoperability Plan
Figure 10-3  Oconto County New System Configuration Coverage

11.0 ONEID A COUN T Y et e e e e e e e e e e e e aaeae e e e e e raeaaaaaeaeraaes 185
L1.1  IIEEOUCTION ... ettt et e e e e e e et e e e e e e e e e e e aeeeeeeeeeeeaaaaeeeeeeeeeaaaennans 185

Table of Contents
— P f
_ age 6 of 377

COMMUNICATIONS
et




North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study

May 31, 2005

11.2 Current Communications Environment ............cccceeeveeneenenienennennns
11.2.1 Interview Process and Summary of Findings ............ccccceevvenenn.
11.2.2 Site and Facilities Documentation .............cccceeeeveinienenieneenennne.
11.2.3 EXIStING COVETAZE ... .eeeviieiiieiieeiiieiieeiteeieeeeeeieeseeeeseesaeeseesaaeens

11.3  System AIIDULES......cccuieieieeiieeiieieeete ettt ens

11.4  Analysis of AIEIrNatiVes........cceceuierieiiiieiieeii ettt

11.5 Oneida County System Design and Implementation..........c..ccccceeuenneee
T1.5.1 Near Term .c..ccouiiiiiiiiiiiciieeeeeeeeee e
11.5.2 MId TeIM .ottt
11.5.3 LONZ TOIM ..eoiiiiiiiiiiiiiie ettt

11.6  Oneida County Acquisition and Implementation Plan .........................

11.7 Oneida County Estimate of Probable Cost ..........ccccovevviienireciieniiennnn.
Chart 11-1 Oneida County Near Term Estimate............ccccevervvenienenne.
Chart 11-2  Oneida County Mid Term Estimate.........c.cccoceverveniennenee.
Chart 11-3  Oneida County Long Term Estimate.............ccccceeevverirennnenns

11.8 Recommendations and Conclusions ............ccoeeruervereeneneenienenrennens
Table 11-1 Oneida County Selected Sites Condition Matrix.................
Table 11-2  Oneida County System Attribute Table ..........ccccecvevvenenee.
Table 11-3 Oneida County Microwave Path List .........cccccceeviiiiiiennns
Table 11-4 Oneida County Specific Recommendations........................

Figure 11-1  Oneida County Existing Coverage

Figure 11-2  Oneida County Interoperability Plan

Figure 11-3  Oneida County New System Configuration Coverage

12.0 PORTAGE COUNTY ..ottt
12,1 INtrOAUCHION. ..cueiiiiiiiiiiiteiceeee et
12.2 Current Communications Environment ............coccecevveneenienicnenncnens

12.2.1 Interview Process and Summary of Findings .......c..ccccceveviennenee.
12.2.2 Site and Facilities Documentation ............cccceeeeveenieneniieneenennne.
12.2.3 EXIStING COVETAZE ....eeoviiiiriiitieieeiienieeie ettt
12.3  SyStem AIIDULES.....cceiriiiiiriiiieeieeterieeeet ettt
12.4  Analysis of AIeIrnatives.........oecuieriieiiiiiiieiieeeesee e
12.5 Portage County System Design and Implementation .........c...cccceeueeeeee
12.5.1 Near Term . ....cocuiiiiiiiiiiieiieieeeee e
12.5.2 MiId TeIM .ottt
12.5.3 LoNG TOIM ..coiiiiiiiiiiiiiieeieee ettt
12.6  Portage County Acquisition and Implementation Plan...........c.............
12.7 Portage County Estimate of Probable Cost..........cccccecuevieviriicniinennne
Chart 12-1 Portage County Near Term Estimate...........cccccocevveeiennnne.
Chart 12-2  Portage County Mid Term Estimate........cc.ccoceverveenicnenee.

=Y

COMMUNICATIONS
et

Table of Contents
Page 7 of 377



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study

May 31, 2005

Chart 12-3  Portage County Long Term Estimate ..........c.cccceevveviennennee.
12.8 Recommendations and Conclusions ............ccoeeruervereeneneeneenensiennens
Table 12-1 Portage County Selected Sites Condition Matrix................
Table 12-2  Portage County System Attribute Table..........c.ccccevvenenee.
Table 12-3  Portage County Microwave Path List..........cccccocevvveninnnenee.
Table 12-4 Portage County Specific Recommendations .......................

Figure 12-1
Figure 12-2  Portage County Interoperability Plan
Figure 12-3

Portage County Existing Coverage

Portage County New System Configuration Coverage

13.0 PRICE COUNTY ..cuiiiiiiiiniistieeeteeeetetetesee ettt
13,1 INtrodUCHION....c..oouiiiieiieicicteeet e
13.2  Current Communications Environment ............cocceeevveneenienienennennns

13.2.1 Interview Process and Summary of Findings ............ccccceevvenenn.
13.2.2 Site and Facilities Documentation .............cccceeeeeenienenieneenennne.
13.2.3 EXIStING COVETAZE ... .eeiueieiiieiieeiiieiieeiteeieeeteeieesieeeieesaeeseesnaeens
13.3  System AIIDULES. ... .oecuieiiiieiieeie ettt ens
13.4  Analysis of AIEIrNatiVes........cceccuierieiiiieniieeie et
13.5 Price County System Design and Implementation .........c...ccceveevuennene
13.5.1 Near Term ......cccociiiiiiiiiiiiiiiiiicicece e
13.5.2 Mid TeIM ...ttt
13.5.3 LONZ TOIM ..eoiiiiiiiiiiiiiie ettt
13.6  Price County Acquisition and Implementation Plan...........c...c..cccc....
13.7 Price County Estimate of Probable Cost...........ccccecueriininiiniinenncnnne
Chart 13-1 Price County Near Term Estimate...........cccccoceeveriinienennee.
Chart 13-2  Price County Mid Term Estimate........c.ccccceeveeveriienicnennne.
Chart 13-3 Price County Long Term Estimate .........cccccocevvvenerienicnnennne.
13.8 Recommendations and Conclusions ............ccccceevveeriienieeniienieesieenees
Table 13-1 Price County Selected Sites Condition Matrix....................
Table 13-2  Price County System Attribute Table..........cccccoerveiriennennee.
Table 13-3  Price County Microwave Path List..........cccccoceniiiininennne.
Table 13-4  Price County Specific Recommendations ..............c.cccue.e.

Figure 13-1  Price County Existing Coverage
Figure 13-2

Figure 13-3

Price County Interoperability Plan
Price County New System Configuration Coverage

14.0 SHAWANO COUNTY oot e e e eeereeeaaeeaeaeeeees
14,1 INEEOAUCTION. ... ettt e e e e e e e e e e e e e e e e e e eeaeeaaaaaeeas
14.2 Current Communications Environment ..........cceeeeeeeeeeeeeeeeeeeeeeeeeeaennn.

=Y

COMMUNICATIONS
et

Table of Contents
Page 8 of 377



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study

May 31, 2005

14.2.1 Interview Process and Summary of FIndings ..........cccccoeevieviiiiiiiniieniiieieeeeeeeen 237
14.2.2 Site and Facilities DOCUMENtAtion .........c..ceveevierieniiiieiienieieeieneee e 239
14.2.3 EXIStING COVETAZE .....veeeiieiieeiieeiieniieeieesiteeieestteesbeeseaesbeesseeesseessseeseessseanseessnesnseens 240
14.3  SYStEM ATIIDULES ... .ieiieiiiiiiecie ettt ettt et e et e e s e e eseesaseesseessseenseens 240
14.4  Analysis Of AICIMAIVES......cccuiiiiiiiiieiieiie ettt ettt see et e e ebeesaaeenbeessaeeneens 241
14.5 Shawano County System Design and Implementation..............ccceevveeviencieenieeieenneennen. 242
14.5.1 NEAT TOIMN c...eeiiiiiiiiiieeeeeee ettt st ettt st e st esane s 242
14.5.2 M TOIM .ttt ettt ettt st enbe b eatenaeas 244
14.5.3 LONZ TOIMN ..eoiuiiiiiiiiieiie ettt ettt e et e st e e st e e sabee e sabeeenabeesneeas 244
14.6  Shawano County Acquisition and Implementation Plan ...........c.ccooceeveniiniininenennene. 245
14.7 Shawano County Estimate of Probable Cost ..........ccccueviiiiiiiniiiiieeiieie e 247
Chart 14-1 Shawano County Near Term Estimate ...........ccccoevveviiieiieniiienieeieeeeeieeee, 248
Chart 14-2  Shawano County Mid Term Estimate............cccceevieniieiiieniieeiieeieeieeeeeeeen 249
Chart 14-3  Shawano County Long Term Estimate...........ccccooeveviieiiienieenienieeieeeieenee. 249
14.8 Recommendations and CONCIUSIONS ......c..evuieriirieriienieiiiniienieeie et 250
Table 14-1 Shawano County Selected Sites Condition Matrix .........cccceveeveriiereeniennens 251
Table 14-2 Shawano County System Attribute Table ............cccoovieiiiiiiieiiiiniiiieeee, 252
Table 14-3 Shawano County Microwave Path List.........cccceeieviiieiieniiiiieciieeeeieeee, 253
Table 14-4 Shawano County Specific Recommendations..............ccceeveveeriieniienieennennnen. 254
Figure 14-1  Shawano County Existing Coverage
Figure 14-2  Shawano County Interoperability Plan
Figure 14-3  Shawano County New System Configuration Coverage
15.0 TAYLOR COUNTY ..ottt sttt ettt sttt a e e e sseesaesaessaenseessesnnensens 255
I5.1  INEOAUCTION. ... .iiiiieiieiie ettt ettt e ettt et e sate e bt essteeabeesaeeenseenneans 255
15.2 Current Communications ENVIronment ...........c.cooeeiiieiiiniiiiieniieieesee e 255
15.2.1 Interview Process and Summary of FIndings .......c..cccceeveriininiiniininiiniccccnens 255
15.2.2 Site and Facilities Documentation .............ccccueeueerieiiiienieeiiesie et 257
15.2.3 EXIStING COVETAZE ....eeruiiniieiiiniiiieeie ettt ettt ettt sttt sttt sae bt saee e ene s 258
15.3  SyStem AIITDULES .....ooueiiiiiiiiieieit ettt ettt ettt ettt 258
15.4  Analysis Of AIEINAtIVES......coiiiiiiiiiiiiee ettt ettt ee ettt eseaeene s 259
15.5 Taylor County System Design and Implementation...........c.cccccevvveveineniiinieneniieneenenn 260
I5.5.1 INEAT TOIM ...ceiuiiiiiiiiiiiiie ettt ettt e st e st esbaeeeaeees 260
15.5.2 MIA TOIMN ..niiiiieiie ettt ettt sttt et sat e e bt e sseeenbeesaeeenneesanens 261
15.5.3 LONE TOIMN ..coiniiiiiiiieeiee et ettt ettt e s e e sttt e et eeneees 262
15.6 Taylor County Acquisition and Implementation Plan ...........cccccooeviiniiiiniinnicncnnne. 262
15.7 Taylor County Estimate of Probable Cost ...........ccceviiiiriiniininieniciecieneeeeeeeeeeee 264
Chart 15-1 Taylor County Near Term EStmate ...........ccccoveevueeiiniininiineeienienecienens 265
Chart 15-2  Taylor County Mid Term Estimate..........c.ccoceveeviiniiniininieneiienicniecienens 266
Chart 15-3 Taylor County Long Term Estimate...........ccccooceevirviiniininiineinieeicnecenns 266

=Y

COMMUNICATIONS
et

Table of Contents
Page 9 of 377



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study

May 31, 2005

15.8  Recommendations and CONCIUSIONS ......c..evuierierrieriiiniiiiinienie ettt 267
Table 15-1 Taylor County Selected Sites Condition MatriX .......c..cccceveveveevienieneenennn. 268
Table 15-2 Taylor County System Attribute Table ..........ccccoevieviiieiieiiiiiieeiieeeeeee, 269
Table 15-3 Taylor County Microwave Path LiSt.........cccccoeeiiiiiiiiienieniieieeieeeeeeen 270
Table 15-4 Taylor County Specific Recommendations.............cccceeeveevieeiiienieenieenneenen. 271
Figure 15-1 Taylor County Existing Coverage
Figure 15-2  Taylor County Interoperability Plan
Figure 15-3  Taylor County New System Configuration Coverage

16.0 VILAS COUNTY oottt ettt sttt ettt ettt ettt e bt et st e b e eaees 272

16.1  INITOAUCTION. ..c..titiiiiiitiiie ettt st sb et b e et s e st e b ebeesbeeaeenees 272

16.2  Current Communications ENVIFONMENTt ........cc.eevueriiriirienienienienieeiesicenie e 272
16.2.1 Interview Process and Summary of FIndings ..........cccccoeevieviiiiiiinieniiienieeeeeeen 272
16.2.2 Site and Facilities DOCUMENtAtion .........c..coveerierieniiiieiienieieeieseee e 273
16.2.3 EXIStING COVETAZE .....vieviieiieiieeiieeiieeieesiteeteestteesbeessaeebeesseeesseessneeseessseenseessnesseens 275

16.3  SYStEM ATIIDULES ... .ieitieiiiiiieeieeiie ettt ettt sat e et eeseaeeseeeabeenseessseenseens 275

16.4  Analysis Of AICIMAIVES......ccuiiiiiiiiieiieiie ettt ettt ettt e bt e eeeteesaaeesbeessaeeaneens 276

16.5 Vilas County System Design and Implementation ............ccceeceeevieriienieeiiienieeiiesieenen. 277
16.5.1 Near TErmM ......cocoiiiiiiiiiiiiiiii e 277
16.5.2 Mid TEOIMN ...iiiiiiiiiiiiieiieccc ettt s 278
16.5.3 LONZ TOIMN ..eoiniiiiiiiiieiie ettt et ettt e st e st e e sabee e sabeeesabeeeneeas 279

16.6 Vilas County Acquisition and Implementation Plan ..........c..ccccevviniininiinieninienienene 279

16.7 Vilas County Estimate of Probable Cost ...........ccccueeiiieriiiiiiiiieieciteeecee e 282
Chart 16-1 Vilas County Near Term EStimate...........ccccoceriiveniiiniininiinicceicncceeens 283
Chart 16-2  Vilas County Mid Term EStimate...........cccccooveriiniiniiniininiieciceicnecienns 283
Chart 16-3  Vilas County Long Term EsStimate..........ccccoccevieviriiniininiiinicneeicnecneeens 284

16.8 Recommendations and CONCIUSIONS .........cccueiiiiiiiiiiiieiieeieeee et 284
Table 16-1 Vilas County Selected Sites Condition MatriX.........ccoeceeveevierieeneenenieneene. 286
Table 16-2 Vilas County System Attribute Table..........cccccooveviriiiniininiiniieeee, 287
Table 16-3  Vilas County Specific Recommendations...........cccceceveereecienienennicneenennne. 288
Figure 16-1  Vilas County Existing Coverage
Figure 16-2  Vilas County Interoperability Plan
Figure 16-3  Vilas County New System Configuration Coverage

17.0 WAUPACA COUNTY weoiiiieiteetestereete ettt sttt sttt 289

I7.1  INEEOAUCTION . ....eiiiiieiiieiie ettt ettt et e ettt e et e e sbee et e esseeeabeesateenseennens 289

17.2  Current Communications ENVIroNment ...........c.cooeeriieiiiniiiiiienieeicesee et 289
17.2.1 Interview Process and Summary of FIndings .......c..ccccevveniininiiniininiiniciiicnens 289
17.2.2 Site and Facilities Documentation .............ccccueeeueerieiiieenieeiienie et 290
17.2.3 EXIStING COVETAZE ....eeoueitieiiiriiiieeie ettt ettt et ettt ettt esae et sbeesae et st naeennens 292

17.3  SyStemM AITDULES .....eveiiiiiiiiieieeit ettt ettt et ettt st sb e e naee 292

=Y

COMMUNICATIONS
et

Table of Contents
Page 10 of 377



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study

May 31, 2005

17.4  Analysis of AIEIrNatiVes........ccevieriieiiieiiieiierie et
17.5 Waupaca County System Design and Implementation..........c...cccoeueee.
17.5.1 Near Term .c..cooouiiiiiiiieiiieieeeicee et
17.5.2 MId TOIM ..ottt
17.5.3 LONZ TOIM ..eoviiiiiiiiiiiie ettt et
17.6  Waupaca County Acquisition and Implementation Plan........................
17.7 Waupaca County Estimate of Probable Cost............cccceceeviienieniiennennne.

Chart 17-1

17.8 Recommendations and CONCIUSIONS ......eueeeeeeeeeeeeeeeeee e

Table 17-1

Table 17-4  Waupaca County Specific Recommendations......................

Figure 17-1 Waupaca County Existing Coverage
Figure 17-2  Waupaca County Interoperability Plan

Figure 17-3  Waupaca County New System Configuration Coverage

18.0 WOOD COUNTY ottt
18.1  INtrodUCHION....c..coviiiiiiiiiiiicieiecce et
18.2  Current Communications Environment............c..cocceceeerieieierencnennene.

18.2.1 INterview PTOCESS .....ccueruivuieiiriieiiciieiieicertesteeie e
18.2.2 Site and Facilities Documentation .............ccceeveeeiienieeniienieeieene
18.2.3 EXIStING COVEIAZE .....evveruiiriieiieiieniieie ettt
18.3  SyStem AITDULES.....ccueiriiriiiiieieeierieeteetceee et
18.4  Analysis Of AIEIrNatiVes........ccevuieiiiriiieiiieiieie e
18.5 Wood County System Design and Implementation...........ccccceceeveenenee.
18.5.1 NEAr Term ....cocuueiiiiiiiiiiiiiieeeiee et s
18.5.2 Mid TOIM ..cueiiiiieiiieiee ettt
18.5.3 LoNg TOIM ..cooiiiiiiiiiiiiie ettt
18.6  Wood County Acquisition and Implementation Plan.............c...c...c........

Chart 18-1

Table 18-1
Table 18-3
Table 18-4
Table 18-4

Waupaca County Near Term Estimate ............ccceeeeveeniennnnnn.
Chart 17-2  Waupaca County Mid Term Estimate ...........ccccceeverieiennnene
Chart 17-3 Waupaca County Long Term Estimate.............cccccveeveennnnnne.

Waupaca County Selected Sites Condition Matrix ...............
Table 17-2 Waupaca County System Attribute Table.............cccevenneenee.
Table 17-3 Waupaca County Microwave Path List..........c.cccoceevirennene.

Wood County Near Term Estimate ..........cccccoceevericnienennnene
Chart 18-2  Wood County Mid Term Estimate ..........c.cccccevveenieneniennene
Chart 18-3 Wood County Long Term Estimate.........c.cccccevcveniinenicnnnne

18.8 Recommendations and Conclusions .........c..ceceevereenieeieneenenneeneenieenne

Wood County Sites Condition MatriX........cccceceeverieneennenne.

Wood County Microwave Path List........c.cccceevvenenicncnennne.

Wood County Specific Recommendations...........c.cccoeeneee.

Wood County Specific Recommendations...........c.ccceeeuneeee.

=Y

COMMUNICATIONS
et

Table of Contents
Page 11 of 377



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study

May 31, 2005

Figure 18-1
Figure 18-2
Figure 18-3

Wood County Existing Coverage
Wood County Interoperability Plan
Wood County New System Configuration Coverage

19.0 SUMMARY OF RECOMMENDATIONS ......coceiiiiiniiieeieneeienene
Table 19-1 NEWCOM Specific Recommendations..........c..ccceveenennee.
APPENDIX A ENGINEERING DISCUSSION........cooctiiiniiiinieienienieeeeen
A.l Frequency Bands..........coocuieiiiiiienieciicieceee et
A.1.1 VHF Low Band — 25-50 MHZ .....c..cccceeviiniiniiiinieicieieceeeeee
A.1.2 VHF High Band — 138-174 MHzZ........cccccociiriiiiniiniieieeieeeeeee e
A.1.3 UHF —450-512 MHZ....ccciiiiiiiiiiiieiieeeeeeee et
A.1.4 800 MHZ Band..........cccouiiiiniininiiiiieieiciccseneeeeeeeeeeee e
A.15 700 MHZ Band..........ccooiiiiiiiniiiiiiicicicccesceeeteeeeee e
A2 RADIO SYSTEM DESIGN TECHNOLOGIES .........cccccoviiviniiennn.
A.2.1 ReEPEAET SYSIEIMS ....veieuiiiieiiieeiiieeiieeeitee et se et eiee et e e sbeeesbee e
A.2.2 Conventional Radio SyStems ..........cceevuieriieniieiiienieeieeie e
A.2.3 Voted Receiver SYStemS .......cc.eevieeiiieriieiieeieeieeee e
A.2.4 STMUICASt SYSIEIMS ...uvieeiieiieiiiieiie ettt ettt eeees
A.2.5 Trunked Radio SYStEMS .......cccueiiiiiriieiieiiieiieeieeee et
A3 ENCTYPHON . ..ottt et ees
A4 INETCONNECTIVILY ..eeevvieiieeiiieiie ettt ettt ettt reebeeenae e
A4] MICTOWAVE ..ottt sttt ettt et
A.4.1.1 Licensed SPeCtIUM.......ccueeruieriieriieiiieiieeieeiie e eiee e eneees
A.4.1.2 Unlicensed Spectrum (Spread Spectrum) .........cccceeeeeveevueniennnne
A.4.1.3 Licensed Spectrum in the 4.9 GHz band ...........ccccoceviiininene.

A4.2 Leased LANES .....coouieiuiiiiieie ettt

A 4.3 FIDET OPLICS..uueiiiriiiiiiiiieitinieeteete sttt sttt
A.4.4 UHF Point to POINt......coouiiiiiiiieiiieee e
A4S Other Media ....c.coouieiiiiiiiie e
A5 MODile Data .....cooueiiiiiiiiiiieee e
A.6 Regulatory [SSUCS ......oeiuiiiiiiiieeee e
A.6.1 Migration to Digital Technology .........ccceceeviiiiiiniiiiiiieeieeeeeeeee,
A.6.1.1 Digital Communications Techniques...........cccccvceevervienienennienecneenne.
A.6.1.2 Advantages of Digital Technology ..........cccceevieiiiiiiiniiiieeeceee,
ALD.1.3 PrOJECt 25 ..ot
A.6.1.4 Cost Differential between Analog and Digital Systems......................
A.6.1.5 Conversion from Analog to Digital...........ccccoceriininiiniininiiniceee.
AL6.1.6 Interoperability ......cceeeiuieiiiiiieieeeee e

A.6.1.7 Items to Consider When Choosing Analog or Digital Technology

AL6.1.8 ReCOMMENAATION. .. .ceieeeeeeeee et e e e e e e e eeeeeaeeeeeeereeeeens

=Y

COMMUNICATIONS
et

Table of Contents
Page 12 of 377



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study

May 31, 2005

A.6.1.9 TIA/ETA TSBS88....c.ooiiiieteieeeteeeseeteeeeee e

A.6.2 Refarming (Narrowbanding) of LMR Spectrum below 512 MHz

A.6.2.1 New Narrowband Channels ............coceveeveriieniininienieeienienenne
A.6.2.2 Deadlines for Type ACCEPLance.........cccueeveerueeeieeniieeieeiieereenes
A.6.2.3 Deadline for Wide-Band Equipment Manufacture.....................
A.6.2.4 Deadline for Migration ...........ccccceeeveerieeiiienieesieenieeieesiee e
A.6.2.5 Deadline for Wideband Applications............ccceeeerveeiiieneeenenne.
A.6.2.6 Impact of Refarming on NEWCOM’s Communications............
A.6.3 Trunking in the VHF and UHF Bands..........c.ccccoeviiniiiniiniiciie
A.6.4 The 700-MHz Public Safety Band...........c.coccoeeiieniiiiiiiiiiieieeene
A.6.4.1 Balanced Budget AcCt.......ccceeeuieiiieiieieeieeee e
AL6.4.2 ODJECLIVES ..ouvveeiiieiieeiieiie et eite et ste et e see et eseaeebeeseaeeseeenaeenne
AL6.4.3 State LICENSES. ...eevuiiiiriiiiieiieiieriteiestesieete ettt
A.6.4.4 Regional Planning Committees..........ccceeeueereeerieenieeciienieeeneenne
AL6.4.5 TIME Frame.......ccoevueviiiiiiiiiniieieeiereeeeeeee e
A.6.5 800-MHz Rebanding............cccceeevuieniieiieniieiieie et
A.6.5.1 The Current STtUALION. ......cceevierieriiniieieniene et

A.6.5.1.1
A.6.5.1.2
A.6.5.13

Existing Frequency Allocations at 800-MHz ..................
Noise-Limited vs. Interference-Limited Systems............
Interference MechanisSms.........cccceevveveevieeieneenenieneenens
A.6.5.2 Debate and COMMENLS ........cooveeierieniieienieieeienieeeeee e
A6.5.3 The FCC Rebanding Plan ...........ccocceeviiiiiiiniiiiiinieeieeeeeee
A.6.5.4 Rebanding Management .............ceeeeeeueeniienieenieenieeniee e
AL6.5.5 TIMEabIe ......ooviiiiiiiiiii e
A.6.5.6 Regional Timetable..........ccceeiieiiiiiiiniiiiee e
A.6.5.7 Application FIeezZe ........cccevuiviiiiiiiiiiiiieiiee e
AL6.5.8 CONCIUSION ...t e

COMMUNICATIONS
et

Table of Contents
Page 13 of 377



North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study May 31, 2005

EXECUTIVE SUMMARY

Abstract

The sixteen counties that comprise NEWCOM, in response to various problems with
their radio communications systems, have retained CTA Communications to review their
communications environment. NEWCOM directed CTA to have special concern for
their interoperability needs, and to recommend improvements that will not only respond
to identified problems, but will also provide sufficient communications capacity to
address the region's future needs.

CTA has analyzed each County’s communications environment, and the environment of
the region as a whole, and recommends a series of improvements phased to be
implemented over a period of time.

Information Gathering

CTA Communications conducted over 94 interviews with various agencies and
individuals. These interviews, along with written survey responses, provided us with an
understanding of the current and desired operational environment. In addition, CTA
conducted 145 site surveys and dispatch center surveys, which provided us with an
understanding of the current communications equipment environment.

The agencies and communities within the Region have developed over the years a strong
mutual aid and interoperability ethic. The agencies know they often depend on each.
Your personnel have a strong interoperable mindset that is only limited by your
technologies. Yet radios are generally in the same frequency band - VHF- allowing the
counties to share frequencies. This sharing provides a large degree of interoperability
among neighboring communities. Within each County, a good degree of agency
interoperability and cooperation already exists. This is achieved primarily through use of
the common VHF frequency band, and the sharing of channels. Your interoperability
efforts are only limited by the technologies.
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Problem Assessment Summary

Some of the Counties and agencies are in very good condition but many have room for
improvement. CTA examined the counties’ existing two-way radio and fire
alerting/paging systems. Following is a summary statement of the problems,
deficiencies, and concerns as either expressed to CTA in interviews and written surveys
or observed by CTA during our site surveys.

Lack Of Coverage

Complaints about dead spots and poor voice coverage areas are common throughout the
Region. Radio contact is often lost when operating with either portables or mobiles.
Often these poor coverage areas are also areas where incidents frequently occur and that
sometimes require a complex public safety response.

Inefficient Design

Many county systems consist of multiple repeaters distributed throughout the county,
using the same frequencies but separated by different squelch tones and codes. Users
must manually switch channels to access the repeater that provides coverage in their
geographic area. This creates operational challenges for the field user, since they must
proactively change channels as they move through the county. It also creates challenges
for the dispatchers, who must also know where the field user is located at all times in
order to select the proper repeater for communications. For a dispatcher who must
monitor multiple channels, this process sometimes causes missed transmissions.

Transmitter Sites Inadequate

Many of the site facilities are inadequate. Poor site maintenance has led to loss of
communications in a number of instances. Public safety communications systems must
reliably function under all conditions. We observed problems with power, backup power,
HVAC, site security, grounding, and lightning and surge protection. We also observed
equipment buildings that were cramped, and would not support future expansion.
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Aged Non-Fixed Equipment

A number of the agencies in the counties are using inexpensive radio equipment that
generally would not be considered “public safety grade”. When these radios are exposed
to the kind of demands placed on them by public safety agencies, they often do not
provide public safety service. They typically lack public safety radio features. Since
they frequently transmit at lower power levels than typical public safety radios, their
range is reduced, which further increases coverage problems. Some of the equipment
was originally obtained used, and is no longer supported by the manufacturer. This
means that repair parts are frequently no longer available. Much of the older equipment
is not capable of meeting FCC mandated narrowband requirements.

Lack Of Back-Up Communications Between The Dispatch Centers

At present there exist only telephone line connections between dispatch centers. This
prevents certain interoperability functions and makes little allowance for dispatch center
back-up provisions. Lack of broadband interconnection keeps dispatch centers from
being able to share data and files.

Fire Alerting/Pager System Limitations

As with the voice radio networks, most of the counties use multiple repeaters on the same
frequencies for the fire alerting/paging operations. Dispatchers must manually switch
between repeaters to obtain coverage in the geographic area of concern. Since the
dispatcher must make an educated guess of the location of the individual being paged,
some individuals fail to receive the call. The alerting systems have little or no
redundancy. There are areas of the Counties where pager coverage is limited.

We note that there were substantial variations in the level of communications
infrastructure and capabilities among the counties. While we found all of these
conditions in some counties, we found in others that only one or two were evident. In the
Study Report we described each county’s specific situation. In this Executive Summary
we describe the region collectively.

CTA also considered the future regulatory issues mandated by the FCC. Under their
“Refarming” order, current radio systems in the 150 to 500 MHz bands will be required
to be replaced with newer, more spectrally efficient equipment that uses less bandwidth.
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While the older equipment is “grandfathered” until after 2011, the Counties will need to
consider this mandate in their future operations. Much of the existing non-fixed radio
equipments and some of the transmission infrastructure is not narrowband compliant at
this time.

These major deficiencies plus a number of other operational and technical concerns
inhibit the Counties' public safety agencies from interoperating at full capacity and
efficiency. Mutual aid and assistance to and from neighboring jurisdictions routinely
occur with limited ability to communicate by radio with the public safety personnel of
those jurisdictions. This situation is inefficient at best.

Analysis

NEWCOM has determined that three conceptual phases will be used in the project: Near
Term, Mid Term, and Long Term. Each phase has activities that address the areas of
concern discussed above. CTA recommends that improvements are needed in several
areas and technologies. The general goals of each of the three phases are:

Near Term

o Interoperability — Improve the ability of users in one agency to communicate with
users in other agencies or counties by implementation of regional gateways.
Improve the ability of dispatchers to communicate with dispatchers in other
counties by implementation of a regional microwave network.

o Improved Coverage — Improve coverage in each county by adding sites and
channels throughout the region, and simulcasting counties where necessary.

o Interconnectivity (Microwave) — Support new radio sites by adding microwave
links. Improve interoperability, the ability of dispatch centers to back each other
up, and also enable adjacent county radio sites to improve coverage by adding
inter-county microwave links. Improve reliability by providing loop redundancy.

o Consoles — Improve dispatch capability in some counties by adding console
position hardware where necessary.
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Non-Fixed Units — Improve reliability by replacing aged equipment. Enable
modern features by updating older non-fixed equipment.

Mobile Data — Increase mobile data access in counties currently equipped with
data by adding units.

Encryption — Improve law enforcement interoperability security by implementing
a standard Regional encryption approach.

Maintenance — Improve mutual aid response by standardizing regional radio
programming and procedures. Improve maintenance response and overall
reliability, as well as cost effectiveness by moving toward shared maintenance
resources. Implement regional maintenance purchasing process.

Mid Te

m

Interconnectivity (Microwave) — Prepare for Long Term interconnectivity
improvements by incremental additional improvements in microwave.

Consoles — Continue to add consoles if required.
Non-Fixed Units — Begin considering the FCC narrowband mandate for portables
and pagers. In general all non-fixed units not replaced in the Near Term will be

replaced in this phase.

Mobile Data — Improve interconnectivity and support the Long Term mobile data
requirements by adding message switches.

Long Term

Interoperability — Move toward seamless interoperability by implementing an IP
connectivity network throughout the NEWCOM Region.

Improved Coverage — Implement regional public safety grade coverage
improvements by further simulcasting. Address the effects of digital P.25
conversion by adding sites.

&)
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o Interconnectivity (Microwave) - Upgrade to licensed links to provide a seamless
and reliable interconnectivity between the regional entities.

o Non-Fixed Units — Implement replacement schedule based on a seven to ten year
useful non-fixed equipment life span. Add units in response to known growth
estimates.

o Mobile Data — Implement regional approach to Mobile Data by shifting to
independent mobile data systems that are interoperable throughout the NEWCOM
Region.

o Maintenance — Finalize a regional maintenance plan will be in effect and
implemented.

Procurement

The equipment and services needed for these improvements fall into five major

categories:

° Fixed

o Physical Facilities
o Microwave

° Non-Fixed
° Mobile Data

CTA recommends that NEWCOM pursue a regional purchase process. We envision a
separate purchase process for each of these five categories of equipment. This process
would produce a common pool of equipment and services, which would provide pricing
that each county can select and use. We believe this will provide a number of benefits to

the region:
° Competitive and larger scale procurement will provide effective pricing.
° Focusing on vendors that are expert in their area will provide higher feature and

higher quality services and equipment.

Executive Summary
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We note that Oconto County has been successful in implementing projects in this
separate purchasing manner in the past. They have several recent experiences of saving
money in this way. This is consistent with CTA’s recent experiences where separate
purchases of categories of equipment resulted in better service and lower costs, even in
complex projects.

We have included costs in the estimates that provide for the management and
independent verification/validation services that will be necessary to integrate separate
procurements. We recommend that the separate procurements be planned around the
phased approach, with contractual controls in place to protect against long term cost
escalation.

Estimated Cost

CTA has developed cost estimates for our recommendations. Our estimates reflect
"average" expected pricing, which we recommend be used for planning and budgetary
purposes.

We include four display tables:

o TABLE E-1 contains Near Term Estimates

o TABLE E-2 contains Mid Term Estimates

. TABLE E-3 contains Long Term Estimates

o TABLE E-4 contains a Total of the estimates for all three Phases

All tables show unescalated costs in 2005 dollars, since we do not include a specific
timeline for the later phases.

In each table, we show for each county our estimates for the five equipment categories
described above: Fixed infrastructure, Microwave, Consoles, Non-fixed, and Mobile
Data. We also show the estimated Management (PM/IV&V) costs for design,
procurement, and implementation oversight.

The “Interoperability” entry in each table shows the estimates for regional costs, that are
not allocated to specific counties. We expect that this cost will be distributed among the
counties in a pro-rated manner to be determined later.
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Conclusions

The state of public safety communications in your counties will have a direct impact on
the quality of life in your communities. Your citizens deserve the very best of service
that you can provide. In this Study we have placed a great emphasis on realistic and
conscientious spending. Our recommendations reflect not a "pie in the sky" system, but a
good serviceable communications network that will serve you now and in the future.

The NEWCOM agencies and their personnel have expended a great deal of effort in
assisting CTA in creating this Study. From our perspective it has been an enjoyable and
satisfying experience. It is important that this effort be for good effect for the
participants. We ask that all concerned parties carefully review the parts of the Study
Report that pertains to them or their County, and also review the parts that describe the
regional (NEWCOM) aspects of the project. From a position of knowledge you will then
be able to take the next steps: decide on and initiate your course of action.

Executive Summary
- Page 21 of
_ age 21 of 377

COMMUNICATIONS
el




North East Wisconsin Public Safety Communications NEWCOM)

Regional Public Safety Radio Communications System Study

2005

>

May 31

ARAL/INd

ejE( NGO

PIXI]-UON SI[OSUO0))

NOIDTI WOOIMIAN HOI TLVINLILSH §
I"HHATV.L

AINPNI)SEIjuy

SO IWHUL HVIN

o],
AVAN

LBE"LEG'T § | TPI'THE'T S | 00L'STL'T  § | 0S6°8TL § | 1€0°10F°01 § | FIFISEST  § | $T9°98IE $ INODMHUN
98Tk 1 $1- $1- $1- § | 819°9¢<°T § | zerTiL § | 9SETLY'E $ Ajjrqesadoaiug
18F°L1T § | 008°€91 § | 00F'6L $ | 0SL6BT  § | ¥66°9L8 $ | €10°090°C § | 8eF°L89°E $ POOAY
9CELLE § ] 00992 $ | 006TLT $]- § | 84Z°T00°1 $[oLrzoLe $ ] 0IE6LO°S $ eoedne p\
LTEOLT § | 00Z°99¢ S | 00¥°c8¢ $1- $]- § | rreer § | 1LT°¢91°1 $ SEIEA
E88 VLI $ ] 009°CI 8 | 00€°THE $]- § | €€1°8ST $ | FOLCBT'T $ ] 089°€L6°T $ I0[AR],
8Ob°LFE § | 000921 S | 00L°9L9 $|- $ | ¥66'9L8 $ | vr1°L8T1 § | SOEFIEE $ OuEMES
1+0°0T1 § | oot0¢ S [ 0007811 $1|- $ | 00TLET $ | LBOLGT'] §|8TLTTRT 3 2OL
Tr8891 $ ] 009°CI 8§ | 000°€01 $|- § | S£L0€8 $ [ 8r9°881°C § | S98°C0E°E $ 35010 d
188°19C $ | 008°001 S | 009°982 $ | noz'col § | Lot'ece § | 66 ecH'T $ | L68°1CRE $ EpIauQ
BETELI §|TPILL S|- $ | 00zTc61 § | €9¢°LTT°1 $ | TT9680°T $ ] 99L7T99°¢ $ OO0
0LT°18 § | 008°LE S| ooL'1y $- $ | 08z'8o1 § | 6zrLLLT § | 6LE9PTT $ SOUIIOUATN
80THT $1- S | n08'oL $1]- $]- $]- $ | 8007101 $ 2HRULIE N
099°0¢1 $1- $1- $1- § | Zr8606 $ [ 8e€THET $ ] 098°T09°€ $ uolere |y
0L8°9F1 §]ooTriT S|- $1- $ | 1Z6FSh § | reeeoct §lrieeLie $ ujoaury
T60°€6 § ] ooTE 8 | 000¢El $]- § | zs6TTE $ | €56°118 § ] 961°99¢°1 $ pe[sue]
£EC°6F $1- §|ooL1€ $- $ | 0889zz $ | 6ri‘eLo § | 29T°L86 $ 15210,
£S0°SEL $ ] 008°ZI 8| 00TFrLI $ [ 008°8¢ § | €€1°8ST $ | TOO'LES'T $ ] 686°€90°C $ JUBJIOTH

Executive Summary
Page 22 of 377

COMMUNICATIONS




North East Wisconsin Public Safety Communications NEWCOM)

Regional Public Safety Radio Communications System Study

2005

>

May 31

SESPEF' T 8 | 9T6'LILY $]00I'886°L S |- S | 6£1° 108 § | 9SE€9LI'E 8 | 6S0'8T8LI $ IWNODMHUN

- JE S - g |- g - sT- g Anqqesadorau]
9¢t 6$ $ | #66°8%¢ $ | oor'ost S| S|- § | [zeee $ | 1LE00T°T $ poo
STLFE $ | 00992 $ | 00s°LOY |- S|- $1- $ | sT890L $ eordne
9618 $ | 00T99% §loosoer't S |- S|- $1- $ | 961°6L9°1 $ SE[IA
1LP°61 $ | 00971 $1- S| S|- $ | 010768 $ | 180121 $ Jo[Ae.
08T°¢9 $ | 84199 $ | 000°86¢ $- S|- $ |- $ | 8SL8TE’T $ ouemely
6630 $ | 00t°0¢8 $ | 001°19¢ |- S|- $ | 088°C6 $ | 6LTcHS $ St
8THOTI $ | €TT6sE $ ] 000°09L S| S|- $ | 19¥FTe $lzirocst $ a5eUO]
116°¢E1 $ | s9svTe $10090LZ°T S |- S|- $ | 9L9F6l1 $ | ESLETIT $ EpPIaUQ
$68°1T $ | soL€Tr $]- S| S| $ |- $ | 099°CtP $ 0100
£9£°09 $ | 008°LE $ | 006°01¢ |- S|- § | SIFIST $ | 6L7°09L $ SAUTWOTS
ETP YL $ | S9L189 $ ] 00S°6L9 S| S|- § | 0st61 $ | 8E0°SSH’T $ AAULIREY
£8£°67€ $ | 9ccTor $ | 00+'81T S| S [ 6E1°T0S $ | LLE068 $ | 9£9°10+T $ uotpeIey
TTIEL $ | ooTrIT $ | 00L'9tT S| S|- § | LE9CET $ | 6L9°65L $ ujoaur]
8SL T8I $ | 00TE $ | 00£'6LY S|- S| $ | SE€6°SSL $ | roleTrl $ apr[sur]
L3EOL §1- $ ] 000°€LE §|- S|- $ | 96£7T61 $ ] €8L°LE8 $ 15240,]
6ES°LS $ | 00871 $ | 00T70E S |- S |- $ | 9L9°F61 $ | 91T°69¢ $ 20U2101]

ARAL /N

Bje(] g

PIXI-UON SI[0SU0))

MIN

PN

AIM)ONI)SEIJU]

NOTOHYE WODMHUN HOA ALVINLLSH SLSOD WAL dIIN
THATAVL

oy,
A

Executive Summary
Page 23 of 377

COMMUNICATIONS




North East Wisconsin Public Safety Communications (NEWCOM)

Regional Public Safety Radio Communications System Study

2005

>

May 31

TLF'6£9°1 S | 698°LLF9 S | 008°€IL*01K $ |- § | SIETL6'T S | F8TLINL 8 | 6€F°FIF6T $ INODMHN
TLLBOS S- S|- $1- $1- S | 000°€90°9 § | TLLTLED $ Apjiqeradoraiug
8I1TTE S | 009°102 $ | oogces $1- $1- S|- $ | 819°%69L $ Poo i\
96679 S| Soc'isL S | 00¥'089 1" $1- S|- § | 12€v6r'1 $ eoedne \\
09957 S | €96'9¢t°1 S | 006€1¢°T $1- §|sc6'c6e’ T S| 001911 § | €TC6EL'Y $ SEITIA
9LETE S | +6LLGE § | oogTre $]- $1- S1- § | oerTiL $ I0JAR ],
6LF 9L S | 00F'6£T S | 00LFLTT $]- $1- S | LFOETT § | STOEILT $ OoueMETS
F96°6E S | r6sser S | oo1°6LY $]- $1- S1- § | 8€9%<6 $ Q0L
FIL'TE S| ThL'68 S | 000798 $]- $1- S|- § | 9s+°966 $ aSeHO ]
9LT9TT S | Tr1'T6E S | 00TLECT $]- § | 09€8LST S | 00TE0T § | 6L1°LE8°E $ epraug
LESBT S)i1Le3e S| $]- $]- § | 818°00T §|cTeLst $ Quod()
FTE 6 S | Foscer $ | 009°TSS $]- $]- $ | TLTEL §losLorr’t $ SauItIousy
£09°LE S | ThET01 S | 00€95L $]- $1]- S|- $ | S¥TB68 $ SpRULIETN
e6 S|- S | 00+°81T $]- $1]- S|- $ | TH6LTT $ HOYjeIe ]y
115°¢H S| $96'LE9 S | 00L°9ET $]- $1]- $ | 9F698 $ | TTIL00’T $ U[OoUl']
L68911 S | S96°9Tt S | 00€F19 $]- $]- § | 106058 § | ¥90°600°C $ ape[sue]
TTOSE S| soL’eTr $ | 00L7909 $]- $]- S|- § | L3F°CLOT $ 15210,
911°0F S | SoL'6Er $ | 00r'8LY $ |- $1- S|- § | 132856 $ 20ual0[]

APAL/ N

eyeq QO

PIXL-UON

NOIDTT NOOMHAN d0d ALVINLLSYE SISO WHIL ONO'T

SA[OSU0))

MIN

paxLy

T ATIV L

dnpPnaserjuy

[ej0],
DONOT

Executive Summary
Page 24 of 377

COMMUNICATIONS




North East Wisconsin Public Safety Communications NEWCOM)

Regional Public Safety Radio Communications System Study

2005

>

May 31

AFAI/INd

e MO

PAXL-UON]

Sa[osu0))

MIN

PaxL]

2AMILI)SeIJuU]

NOIDHE WOIAEAN HOd HLVINILLST SLS0D 'TVIOL
¥ 219&L

Aunoy)

BER |

96E'TI0°9 S | LEY'TFLTT $ | 009°LTF1T §|0s6'8TL S| S8FFLS'EL S | FSO'SKI‘OE S | TZ1676°06 $ | INOJMAN
650759 s|- S E $1- $ | 81979¢¢°T S | Tstceso s | 6z1°9r0°01 S Apiqesadoasiug
SST°60E s | v6E+16 $ | 009°1L0°T $|osi68T  § | re69Ls S | s€g7c60°T S| LT¥LssTS S PoOM
LEOFLY S | s95708T°1 $ | 008°09¢°1 $1- $ | 8L2°T00°1 s|oLrzoLe S | 9st088°L S rordne gy
LT 609 S | S9t'68ET $ | 008 1€0°E $1- § | SC6E6E°T S | vFF651 S| 166€8¢°L S SE[1A
689°97C S | ¥66°TTP $ | 009°+89 $1- $ | €€1°8S1 S| PLLFPLET S | 061°L98°C S J0[Ae],
97T 63% S | 848°0€0°1 $ | 00F"6FS°T $1- $ | #66°9L8 S| 161°01+°1 S | 889°9¢¢9 S OURMEYS
+06°00T 8 | v6E9€¢ $ | 00286 $]- $ | 00T°LET S | L96768¢°T S | s99°7zEE S sal
+86°9€E s | coc'19¢ $ | 000°0EL’T $1- $ | SLLT0ES S | 80I°€1S°T S | eek T8 S a5eLO]
690°ZT9 S| LosLioT $ | 00FFITE $looTsel  $|LTBIEIT S | 9z8°15LT S | 8T8°7E86 S epIauQ)
0LYEIT s | 8iriets $ - $looTsel  §|€95°LTIT s | ort 06T s | ns€99cy S 0U0d()
8C8061 S|wel'11s $ | 00Z°S01°1 $1- $ | 08Z°801 s|otrzort S| 8poLIEE S 22UIUOUIN
FETOC1 S | LOT'98L $ | 009°TIS'T $]- $]- S | 0s€61 S | 16TFSHT S sp2uLIRIy
C8< 68F S | 9£ETOF $ | 008°9tr $]- $ | 186°01F1 S | seLTEr'E S | LEFTETS S uoteIeTy
£0€°¢97 S | €9€990°1 $ | 00 €LY $]- $ | 126F<k S | LT67¢89°T S|otror6e S ufosur]
LYLP6E S | soe'cer $ | 009°8TT°1 $1- $ | zee'zTE S | 06L°81+°T S | bst86LE S apejsue|
e b9l s | soLczr $ | 00K EITT $1- $ | 083°9ZT S| sreiiLs s | T€5006°T S 15210,]
80L°TET s | soecor $ | 008°9¢6 $ | 0088t $ | €E178S1 S| 6L91ELT S | s8r'€65°€ S 20URIOL

Executive Summary
Page 25 of 377

COMMUNICATIONS




North East Wisconsin Public Safety Communications (NEWCOM)
Regional Public Safety Radio Communications System Study May 31, 2005

1.0

INTRODUCTION

The North East Wisconsin Public Safety Communications (NEWCOM) organization
serves a diverse and changing region. This region is characterized by long-held
traditional values coupled with dynamic growth and technological progress. The public
safety agencies serving the NEWCOM region are faced with multiple technical and
operational challenges, yet are united with a common goal - to better serve the public and
increase agency efficiency and officer safety. The counties that comprise the NEWCOM

region are:
° Florence County
. Forest County

o Langlade County

J Lincoln County

. Marathon County
o Marinette County
. Menominee County
L Oconto County

o Oneida County

. Portage County

o Price County

. Shawano County
. Taylor County

o Vilas County

. Waupaca County

o Wood County

The sixteen counties comprising NEWCOM have joined together to address the
problems that must be overcome in order to have a reliable, effective communications
system capable of providing interoperable wireless voice and data exchange as well as
fire/EMS alerting for the entire region. The objective of their agreement is to assess the
radio communications needs, the capabilities and vulnerabilities of the members (both
collectively and individually), and then to develop a comprehensive communications
plan. This plan is to be aimed at achieving a reliable, effective and fully interoperable
communications system within the counties themselves and also between all local, state,
and federal entities that may be involved in emergency management and response.

Section 1 - Introduction
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CTA Communications was commissioned to perform a comprehensive interoperability
study for NEWCOM. This report describes the results of CTA Communications’ having
visited, interviewed, surveyed sites, and followed up with virtually all the Public Safety
Agencies in the NEWCOM Region. CTA then studied the resulting data and has applied
best communications practices in recommending, County by County, an interoperability
and acquisition plan.

SECTION 2 of this report covers the general overall NEWCOM environment and
recommendations. The section covers the following for NEWCOM:

o Regional Interoperability Environment

J Statewide Interoperability Environment

o Regional Interoperability Alternatives

o Regional Maintenance and Support

o Regional Interoperability Design and Implementation Plan
o Regional Interoperability Acquisition Strategy

J Regional Estimate of Probable Costs

o Regional Recommendations and Conclusions

SECTIONS 3 through 18 address each county separately and specifically, covering the
same general aspects as listed above. Each county is fully described with the intent that
their own sections will be essentially freestanding documents. SECTION 19 summarizes
our final recommendations and conclusions for the NEWCOM group. We have also
included an appendix that provides background information in the areas of:

. Frequency Bands

o Radio System Design Technologies
o Encryption

. Interconnectivity

o Mobile Data

J Regulatory Issues

CTA offers its sincere appreciation to all of the agencies which participated in this study
for their cooperation and support. It was obvious from the knowledge and enthusiasm of
the individuals with whom we met and interviewed that they are all cognizant of the
importance of working together to solve their joint communications requirements. The
agencies and departments provided us with open access to their personnel and to their
facilities.
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We especially express our thanks and appreciation to the NCWPRC representative for the
professional manner in which they organized our meetings and interviews and the
friendly and efficient response to our needs in preparing this report.
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2.0 NEWCOM
2.1 Introduction

Although the sixteen counties and communities that make up NEWCOM have some
operational commonality and many have similar communications issues, they are each
unique and they vary widely in their radio system implementations. As some counties
have updated their equipment, new interoperability challenges have occurred. For
example, upgrading to narrowband or P25 digital voice systems provides the county
certain advantages and features. But this may be at the cost of lack of direct
interoperability with legacy wideband analog equipment. In addition to demographics
and funding differences, there are other issues regarding inter-agency interoperability,
adjacent Counties, and State interoperability concerns. The interoperability issues
include frequencies, equipment, digital/analog mode, encryption type, as well as
operational procedures for dispatchers and radio users.

The Counties in general are using radios in the VHF band. Transmitter tower sites have
been installed over the years on an individual basis, generally in answer to an immediate
requirement. Also sites were selected on an as availability basis, normally taking
advantage of the most economical locations. There are coverage short-falls; in some
counties there are significant areas without portable and often without reliable mobile
radio coverage. There has been little use of potential shared sites that may be located in
other jurisdictions.

Generally the sites were created as frequency channel specific — one certain channel set is
used at a particular radio site, and a different channel set at the next radio site. This
provides radio coverage in broad areas but it requires the users to change channels when
they move from one area to another. Channel switching places complexities on
operations and requires users to know which specific channel to use. It also requires
dispatchers to know the users location to allow communication.

Many of the agencies’ non-fixed radios are aging with limited capacity for compliance
with FCC regulations, P.25 and narrow banding, and many have limited channel capacity.
An added issue is that the law enforcement agencies have developed differing encryption
procedures based on vendors' products and the time frames when they were obtained.

Section 2 — North East Wisconsin Public Safety Communication
_— (NEWCOM)
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2.2

Maintenance of sites and radios has been performed to differing standards based on the

individual maintenance provider and the agreements in place with the counties.

While i
review

nteroperability is a main focus of this study, CTA was also commissioned to
coverage, PSAP (Public Safety Answering Point) centers, and mobile data needs

throughout the NEWCOM Region.

Regional Interoperability Environment

The radio environment described above combined with the high motivation of the public

safety employees produces an interoperability environment with the following

characteristics.

The agencies and communities have developed over the years a strong mutual aid
interoperability ethic. The agencies often depend on each other for officer safety
and to deliver services. The NEWCOM Region has an effective interoperable
mindset that is only limited by affordable technologies.

The radios are generally in the same frequency band - VHF- allowing counties to
share frequencies. The sharing of frequencies takes place regularly throughout
the NEWCOM Region. This sharing provides a large degree of interoperability
within the NEWCOM Region and among neighboring communities.

Within each County, a good degree of agency interoperability exists. This is
achieved primarily through use of the common VHF frequency band, and the
sharing of channels (programming other agencies’ channels in the radios or
dispatch positions).

It is also common for Fire to share repeater and dispatch resources with County
Sheriffs’ dispatch operations. While this provides interoperability capability, it
can also lead to overcrowded channel traffic, and confusion or missed calls.

County to County, a standard approach to interoperability is lacking, although
there are good practices in place regarding monitoring adjacent county traffic, the
use of Mutual Aid (MARC) channels, and the use of WISTAC for event scene
communications.

=Y
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In a true interoperable environment, procedures must be in place for controlling

and tracking the users as they move among the different systems. Both the visited

county and the home county should be aware of the location of their officers.

o The aged non-fixed equipment in the NEWCOM Region presents interoperability

challenges. The older units are not capable of operating in a P.25 and/or narrow

band environment. Limited channel capacity restricts the sharing of channels.

Also some the units will only accept certain encryption codes or are limited by the

number of codes that can be programmed.

. Many individual agencies within the NEWCOM Region do not have sufficient

radio equipment to meet their current public safety needs.

o Radio coverage throughout the region varies greatly. While generally there is

moderate mobile coverage, there are some areas of the NEWCOM Region

without mobile coverage. There are substantial areas in the NEWCOM Region

without portable coverage.

o Adding to the coverage problem is the dependence on frequency specific sites for

the agencies. This requires all users to be aware of the particular coverage areas,

even when responding out of their normal service areas.

Based on the fact that there must be "operability" before there can be "interoperability",

the lack of needed basic radio coverage is the most limiting factor for interoperability in

the NEWCOM Region.

Statewide Interoperability Environment

The State of Wisconsin is facilitating interoperability among agencies within the State

with the designation of several simplex and duplex radio channels to be used in multi-

agency and multi-discipline communications as required. These channels are identified

as follows:

MARC 1
MARC 2
WISTAC 1
WISTAC 2

All Public Safety
All Public Safety
All Public Safety
All Public Safety

&)
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WISTAC 3 - All Public Safety
WISPERN - Law Enforcement
POINT to POINT - Law Enforcement
WEM CAR - Emergency Management
STATE EMS - EMS
FIRECOM - Fire Ground Blue

These channels are all in the VHF band and will work effectively in the NEWCOM
Region.

Presently WISPERN and MARC1 and MARC2 Mutual Aid channels are used tactically
for interoperability. Fire and EMS generally have been designated the WISTACI and
WISTAC?2 channels. The MARC 1 channel is duplex and can use repeaters, however
currently only Waupaca, Oconto, and Shawano Counties within the region have repeaters
for this channel. The WISTAC 1 channel is planned to be changed to IFERN as the
MABAS fire system is developed in Wisconsin.

Additionally some Counties have MDCs (Mobile Data Computers) in their vehicles to
access the Wisconsin TIME system. Coverage on this system is limited to State tower
coverage areas.

The Wisconsin Emergency Medical Services Communications Plan, a Statewide EMS
plan document, describes how the interoperability channels and frequencies are to be
used for EMS, Hospital and Ambulance operations.

All Counties' law enforcement agencies can currently monitor State Patrol, and vice
versa, although the State Patrol radio coverage is generally limited to the major highway
system. The State Patrol have a long term goal of eventually moving to VHF - trunked
technology. All plans should take this goal into account for the long term.

Overall it is expected that the radio environment in Wisconsin will remain in the VHF
band. Operations will migrate to P.25 and narrow band formats, and there is the
aforementioned long term possibility of VHF trunking in cooperation with the Wisconsin
State Patrol.

Section 2 — North East Wisconsin Public Safety Communication
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Regional Interoperability Alternatives

The Department of Homeland Security, through its communications division -
SAFECOM, has developed outlines for interoperability. This is divided into the
following tiers in progressing order:

Level 1: Swapping Radios

Level 2: Shared Channels

Level 3: Gateways

Level 4: Proprietary Shared System
Level 5: Standards Based Shared System

In our interview and survey process we determined that the counties in the NEWCOM
Region are fairly sophisticated in interoperability methods. Users have maintained a
strong cooperative mind set and have worked out among themselves many viable
interoperability workarounds.

The NEWCOM Region has moved past the Level 1 Interoperability (Swapped Radios),
although there may always be some need for this in special events when non NEWCOM
units are responding. The use of Level 2 Interoperability (Shared Channels) is on-going
commonly throughout the region and should continue. In the Near Term we recommend
the increased use of designated, shared interoperability channels. We also recommend
that the thirteen counties that do not currently have transportable MARC1 repeaters
obtain them for interoperability uses.

Level 3 interoperability is the use of Gateways. In the Near Term improvements CTA
recommends the installation of two interoperability gateway devices, similar and/or
equivalent to ACU-1000's. These will be supported by specific interconnectivity
microwave or other broadband links between dispatch centers. This is an initial first step
in creating NEWCOM Region wide interoperability and connectivity from county to
county without regard to message type. These costs are displayed as non - county
specific costs in SECTION 2.8.

CTA does not recommend that the NEWCOM Region consider Level 4 Interoperability
(Proprietary Shared System). Although these systems are effective for small geographic
areas, the NEWCOM Region would in fact lose interoperable capacity with any agency

or group not using the same proprietary system.
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2.5

Level 5 Interoperability (Standards Based System), is the eventual long-term
recommendation for the NEWCOM Region. Essentially this would be a VHF,
P.25/Narrowband system. As the only true standards based system available in the
foreseeable future, this presents the most logical and cost effective solution for all
NEWCOM participants. The project tasks and costs displayed in Near Term, Mid Term,
and Long Term all are in line with this long term goal. Additionally, CTA recommends
no steps in the phased path that might isolate any community. As part of the long term
goal, we also recommend the establishment of regional encryption and radio
programming standards to further enhance interoperability.

As mentioned previously, the Wisconsin State Patrol is exploring the possibility of a
VHEF, P.25 trunked radio system to be used statewide. The intent of CTA’s
recommendation is to provide a robust interoperability environment that could be
gracefully migrated to the envisioned State system should this be the desire of the
counties within the NEWCOM Region.

We note that interoperability hardware does not in itself provide interoperability. The
concept of interoperability is between people and not simply between equipments. As
such, the hardware recommendations we make here will only be as good as the training
and exercises invoked by the people using the equipment, so that when interoperability is
needed, both the equipment and the organization is prepared to be actively interoperable.

Regional Maintenance and Support

Currently the participants of NEWCOM Region are using differing methods and have
different levels of maintenance for their radio infrastructure and field units. Some have
individual employees generally tasked with overseeing the radio system. Most repair is
done on an agency by agency basis. Maintenance agreements exist with at least three
different radio shops, but most counties have their repair work performed on an hourly
basis. Preventative maintenance has been a low priority. In order to improve the two
way radio environment in the region there should be a restructuring of how maintenance
and particularly preventative maintenance is approached by the participating counties.

A logical first step would be to combine the purchasing power of the sixteen counties.
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The NEWCOM Region should develop a standardized pricing list of services from the
maintenance providers. This would be negotiated with the maintenance providers
perhaps on competitive basis.

CTA notes that economic advantages could only be realized if it is the commitment of all
sixteen counties to remain within the framework of the standardized price and service list.
This action could be done without a formal agreement among the counties and would not
require the creation of a new extra-county legal entity.

In the long term, the NEWCOM Region should pursue a combined regional formal
maintenance organization. This organization could take the form of a joint county-owned
radio shop that serves all of the NEWCOM participants. It could also take the form of a
joint-county team of employees that regulates a commercial operation dedicated to the
sixteen participating counties. The commercial operation could be a division of an
existing maintenance provider or a newly created radio shop. The commercial services
should be created and established via a competitive bidding process. The use of
commercial services in this manner would allow for an operation directed by the
participants but would not necessitate the purchase of large amounts of radio repair and
testing equipment. It would be beneficial to have a combination of NEWCOM region-
owned facilities and commercial facilities.

The regional maintenance organization would require the adoption of formal agreements
between the NEWCOM counties and perhaps the establishment of a new legal entity.

2.6 Regional Interoperability Design and Implementation Plan

A major transition and implementation plan recommended here for the NEWCOM
Region is only feasible when performed in a logical, phased approach. NEWCOM has
determined that three conceptual phases will be used: Near Term, Mid Term, and Long
Term. Each phase has activities that address the areas of:

. Interoperability

. Improved Coverage

o Interconnectivity (Microwave)
o Consoles

o Non-Fixed Units

° Mobile Data
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Encryption

Maintenance

Specific time frames are not being assigned to the phases as each county is in a different

radio and financial situation. Some counties are at or close to mid-term or long-term

levels in many areas. Mid-term and long-term activities would require coordination and

planning on a regional basis. We describe next the general characteristics of each of the

three phases; these are common goals for each NEWCOM County:

Near Term: Refer to Figure 2-1 for a graphical depiction

Interoperability - In the Near Term there will be some NEWCOM region wide
interoperability gateways implemented; interconnectivity will be added between
dispatch centers

Improved Coverage - The major goal of this phase is to improve coverage in each
county; this will be accomplished by adding sites and channels throughout the
region, and simulcasting counties where necessary.

Interconnectivity (Microwave) - Add inter-county interconnectivity (microwave),
which is necessary to support the site improvements and where applicable, future
goals. In some cases, we recommend additional interconnectivity links with the
dual purpose of using close-by radio sites to improve coverage, and also to
provide loop redundancy.

Consoles - Console position hardware is added where necessary.

Non-Fixed Units - Update non-fixed equipment where there are shortfalls and
replace aged equipment.

Mobile Data — Add required units to existing MDC equipped agencies.

Encryption - Begin to implement a standard encryption approach.

Maintenance - Standardize radio programming and procedures, and move toward
shared maintenance resources.

Everything accomplished in this phase will benefit future implementation phases.
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Mid Term
o Interconnectivity (Microwave) - Additional improvements in interconnectivity in

preparation for the Long Term improvements.

o Consoles - Units will be added if required.

o Non-Fixed Units - Address the narrowband mandate for portables and pagers. In
general all non-fixed units not replaced in the Near Term will be replaced in this
phase.

o Mobile Data - Message switches added to support the Long Term mobile data

requirements and improve interconnectivity.

Long Term

o Interoperability — Implement an IP connectivity network throughout the
NEWCOM Region.

o Improved Coverage - Coverage improvements in the areas of further simulcasting
and addressing the effects of digital propagation.

o Interconnectivity (Microwave) - Upgrade to provide a seamless interconnectivity
between the regional entities.

. Non-Fixed Units — Based on a seven to ten year useful non-fixed equipment life
span, these units will be on a replacement schedule, and known growth estimates
will be added.

o Mobile Data - Counties will move to independent mobile data systems that are

interoperable throughout the NEWCOM Region.

o Maintenance - The agreed upon regional maintenance plan will be in effect and
implemented.

Table 19-1 provides an overview of the Near Term, Mid Term, and Long Term
recommendation for the NEWCOM Region.
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2.7

In the following report sections these phases and plans are described as they apply to
each individual NEWCOM county.

Regional Interoperability Acquisition Strategy

Upgrading communications in 16 counties is a significant undertaking. In order to
achieve the improvements recommended for the various NEWCOM counties CTA
anticipates the purchasing process will be quite involved. The equipment and services
needed fall into five major categories:

Fixed - This includes transmitters, receivers, repeaters, antennas, multicouplers and
combiners, voters, and simulcast equipment.

As a subset of Fixed is Physical Facilities - This category is perhaps the most difficult to
identify. Contained here are towers, foundations, geotechnical surveys, tower analysis,
site clearing, access road paving, security fencing, lighting, shelters, generators, UPS
power supplies, HVAC, solar power, utilities connections, and grounding.

Microwave - This includes both licensed and unlicensed - spread spectrum microwave
radios, microwave antennas, wave guide and other cabling, orderwire, Loop and Hot
Standby switches, and DC power supplies.

Non-Fixed - This includes the mobile and portable radio equipment that will be used.
Desk-top radios and pagers are in this category.

Consoles - Are a subset of the Infrastructure including central electronics and dispatcher
terminals.

Mobile Data — This includes the field units with RF modems and laptops and/or
terminals, the RF data portion also includes data transmitters and receivers with antennas
and cabling, as well as data radio network control devices.

Purchasing two way radio systems is a complex and detailed process. Each County may
be inclined to turn to single vendors to provide a "turn-key" solution.
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While at first glance this may seem to be efficient, we note that the requirement of “turn
key” service may not be the most efficient use of your capital. Since this is a Radio
system, one would expect that Radio equipment vendors would normally be the ones you
would approach for this service.

The inefficiency in the methodology is that radio equipment providers do not internally
provide the ancillaries: microwave and particularly physical facilities as part of their
product line. Radio vendors core business is to sell fixed and non-fixed radio equipment.
Typically radio vendors have outsourced those efforts not part of their core business, and
they do so mainly to assist their clients while selling their radio equipment.

As would be expected, in the outsourcing, the price for the service is escalated with pass
through fees and administrative add-ons, as well as risk factors for unanticipated events.
Potentially there is little financial incentive for the turn-key vendor to optimize these
activities for a specific project. Non-radio expenses could as much as double when
acquired from a turn-key vendor.

With respect to purchase of Mobile Data systems, the Radio System Vendors do
frequently provide this product. There are a substantial number of equipment vendors
that focus on Mobile Data as their primary product and the following issues should be
considered:

° A vendor that is focused on Mobile Data may bring state-of-the-art innovation to
this rapidly changing technology;

° Competition will drive the price down;
° The Mobile Radio vendors will not be excluded, they may take part in the process
as well, and if there are any efficiencies involved in a common voice and data

network, this will be to their favor.

To reduce costs, CTA recommends that the NEWCOM Region pursue a regional five
part purchase process. This would involve five separate purchase/specification/bidding

efforts:

1. Fixed Radio Equipment to include consoles.
2. Physical Facilities

3. Microwave

4. Non-Fixed Equipment
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2.8

5. Mobile Data

This will produce a common pool of equipment and service pricing that each county can
select from and will give the NEWCOM Region the most effective pricing. The selected
vendor or vendors in each category should be vendors that are specialists in that category
and well versed in providing the specific services and/or equipment. This five step
procurement process will provide vendors that are more directed and expert in their
particular area. This will give the NEWCOM Region the best possible financial and
product results.

In the cost estimate, there is a category for PM/IV&V. This accounts for the services of
experienced project managers and communications experts to conduct and oversee these
added purchasing procedures with inspections and independent testing and verification
after installations.

The separate procurements should be planned around a phased approach, with long term
costs escalation controls. Typically the costs are only allowed to escalate in accordance
with the Manufacturers' Cost Index which is published nationally.

Regional Interoperability Estimate of Probable Cost

Estimates were developed for the major categories of equipment as described in the
interoperability design for the NEWCOM Region. The unit cost information is obtained
from historical CTA cost files and vendor pricing for comparable projects. The various
costs are compared and weighted in order to derive an average type of estimate.

Estimates reflect expected average pricing. The average prices are recommended for
planning and budgetary purposes. Although CTA cannot guarantee bid price levels,
successful competitive bidding typically results in savings on the price costs, especially
in the area of radio equipment.

There are five display charts included here: Charts 2-1 through 2-3 display the Near
Term, Mid Term, and Long Term consolidated costs for the entire recommended
improvements for the entire NEWCOM Region. Each of the sixteen counties' estimates
are further broken down and included in SECTIONS 3 through 18 that address each
county separately.
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CHARTS 2-4 and 2-5 display the recommended interoperability equipment for the Near
Term and Long Term designs. This common regional equipment can not be assigned to
any individual county; therefore, they are displayed below in two additional charts for the
NEWCOM Region. The pro-rated amounts have also been included in the totals
displayed in CHARTS 2-1 through 2-3.

CHART 2-1
NEWCOM NEAR TERM ESTIMATE

$45,000,000
$40,000,000
$35,000,000
$30,000,000
$25,000,000
$20,000,000
$15,000,000
$10,000,000

$5,000,000

$-

Total Infrastructure MW Consoles Non-Fixed Mobile Data
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CHART 2-2
NEWCOM MID TERM ESTIMATE

$18,000,000

$16,000,000

$14,000,000

$12,000,000

$10,000,000

$8,000,000

$6,000,000

$4,000,000

$2,000,000

$-
Total Infrastructure MW Consoles Non-Fixed Mobile Data  PM/IV&V

CHART 2-3

NEWCOM LONG TERM ESTIMATE

$30,000,000

$25,000,000

$20,000,000

$15,000,000

$10,000,000

$5,000,000

Total Infrastructure MW Consoles Non-Fixed Mobile Data  PM/IV&V
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CHART 2-4
NEWCOM INTEROPERABILITY NEAR TERM ESTIMATE

$3,500,000

$3,000,000

$2,500,000

$2,000,000

$1,500,000

$1,000,000

$500,000

Total Infrastructure MW Consoles Non-Fixed Mobile Data

CHART 2-5
NEWCOM INTEROPERABILITY LONG TERM ESTIMATE

$7,000,000

$6,000,000

$5,000,000

$4,000,000

$3,000,000

$2,000,000

$1,000,000

$-

Total Infrastructure MW Consoles Non-Fixed Mobile Data  PM/IV&V
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2.9

NEWCOM Recommendations and Conclusions

While there are few system design “standards” for mobile radio systems, the typical
approach for radio system engineering is to apply generally accepted practices used
throughout the industry. This provides a level of "acceptability" for both the owner and
for the consultant or design engineer. The typical framework for designing public safety
radio systems recently has come from the TSB-88 document, a set of guidelines
developed in the 1990s by a TIA working group. This in general describes certain signal
strengths and coverage levels as being "public safety grade". By adhering to the TSB-88
guidelines, the designer’s job is made easier as some of the design decisions are already
established. No-one can fault the designer who uses TSB-88 as the baseline.

CTA considered the TSB-88 guidelines in our designs, and we do believe that the
NEWCOM community should have a system that ascribes to TSB-88 grade as a long
term goal, we also believe the costs of initially implementing this type system will be
excessive, and the actual operational improvements realized may not be commensurate
with the expense. As Voltaire stated "The Perfect should not be the enemy of the Good".
The NEWCOM Region can achieve great improvements in coverage and reliability using
reduced designs that are more cost effective, and not out of reach financially. The Near
Term and Mid Term recommendations are not designed to TSB-88 levels, but they do
offer dramatic advances over the coverage currently experienced. CTA recommends a
series of improvements that while not fully "public safety grade" as defined by TSB - 88
in every category, will provide public safety affordable solutions for the NEWCOM
Region. While there may be some risk to us in recommending a system that is “less than
perfect”, there is the very real risk that if the only recommendation made is for a
“perfect” system, it would be out of reach financially. It is the opinion of CTA that
improvements that are “less than perfect” and are implemented with due diligence and
consciously are far superior than a “perfect, but unimplemented” system.

The NEWCOM Region recommendations fall into the following categories:
o Coverage improvements — before achieving interoperability on agency, county-

to-county, and state levels, it is important to first be able to communicate
wherever needed.
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Equipment upgrades — many NEWCOM participants have outdated equipment,
or radios with insufficient channel capacity to allow operation on all potentially
used neighboring channels or emergency channels.

Frequency Band — common frequency band improves near, mid, and long term
interoperability - standardize on VHF for all two-way voice and data radio
operations.

Common Standards - standardize on P25 for Law Enforcement, and use DES
OFB for encryption (later migration to P25 AES standard). This gives law
enforcement compatible, standards-based, and secure radio equipment which
complies with Federal standards.

Common Equipment Configurations - standardize programming for the radios.
This will assist interoperability and reduce on scene confusion of radio
communications. A standardized radio channel programming approach will allow
users to simply change over to the channel designated in an emergency situation.

Specific recommendations are made for each County in the following Sections of this

Report.
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