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(yV'ew

How can SkyView Mi cr owav e Sortware oeveiopment, Lic
Broadband 3D Engineering Software sy 4G Unwired
Benefit Your Company?

Improved Productivity - Backhaul planning efficiency and
accuracy

Reduce Costs - Both engineering and initial CAPEX

Software Flexibility T design, display and distribution of
results i n 3D with Google Earth

Custom Applications T 4G Unwired can support your build out
projects and provide support services for special RF projects

Technical Support - SkyView Software Development provides
answers and immediate assistance to its clients

www.4GUnwired.com / www.SkyView3DSoftware.com



SkyView Microwave Software (yV'ew

Software Development, LLC

Basic Features and Functionality susay 4G Upwidnd

%
SkyView"

SkyView Mi ¢ r o w arovields system
designers with the ability to complete
complex path budget calculations for
Microwave and Broadband Networks, then
view and modify the results in 3D in Google
Eart hE.

SkyViewMi cr owaveE uses | E
and produces industry standard accurate link
budgets automatically while giving the

designer the ability to view and analyze 3D

site models, line of sight and Fresnel zone
clearance relative to surrounding terrain.

. ' &, e
Data SIO, NOAAYU!SANavy INGATGEECON
i MR X

www.4GUnwired.com / www.SkyView3DSoftware.com
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SkyView Microwave Software Si Iew

Software Development, LLC

Basic Features and Functionality e 46 o

SkyViewMi cr owaveE easily
proposed sites or existing site data from any
text format. The user can filter paths based

on design criteria and quickly make system
design decisions so the best paths are built,
keeping CAPEX to a minimum.

SkyViewMi cr owaveE KMZ o u:
be emailed or shared via the web with
executives, engineers, site acquisition,
construction and operations personnel who
can easily retrieve and display all site and
path engineering data within the project.

«Google
O

www.4GUnwired.com / www.SkyView3DSoftware.com



Microwave Path Terrain Profiles

=R Google Earth
e Edt Vew Took Add Hebp
» Search

¥[o'[s[ee] (@& @ (B (=

(1€ Downtownz.

Vancouver? - Downtonriz
@ vencouverz
Vancouver2 - Downtownz
(@ aeenwavave
Vancouver? - Gresnwayhve

oy —

Vancouver? - Greenuiayhve

@ Dountourz
Vencouvert - Dowrtonn

@ vsncowert
Vancouer - Downtonn2

A& creenwavave

Vancouver! - Greenwayhve

Vancouver! - Greenwayhve

Downtownz
ConventianCenter -
Downtown2

* ConventionCenter

nventionCenter -

Downtownt
ConventianCenter -
Downtonnl

v Places
Mutnomeh -
Muknomeh - Downtownt |

Downtown2 2
Vancouver2 - Downtown2
120
100 e e—
et SR N
il
fa
H
0
bl
o
00 26 53 79 108 132
i
Site A Path. Site B
Lat: 45.6255 Distance: 13.2 km Lat: 45.5151
Lon: -122.6142 Frequency: 2 GHz Lon: -122.6767
Gr Elev: 90 m AMSL Polarization: G Elev: 16 mANSL
15t Fresnel: 60 % AntcL:85m

Free Space Loss:-120.9 4B
Min Fresnel CL: 8 m at distance 0.7 ki Ant Elev: 0.017

KFactor: 1.33
Microwave Path Link Budget
Radio TX Pwr (A): Ceragon 1500P 11FHN2X100BTX
Jumper Loss (A):
Cable Loss (A):

Conn. Loss (A):

% SkyView Path Profiles - Portland Sample

File Tools Help

Azimuth: 22

+20 dBm

ConventionCenter - Downtown
ConvenlionCenter - Downtown2
ConventionCenter - Greenwayéve
Downtown - Downtown]
Downtown? - Greenwapbve
Greenwayive - Newburg!
Greenwayive - Woodbum
Multnomah - ConventionCenter
Multnomah - Downtown
Multnomah - Downtown2
Multnomah - Greenwayve
Multnomah - Vancouverl
Multnomah - Vancouver2
Newburg! - Newburg2
FockyButteRd - ConventionCenter
FlockyButteRd - Downtown]
RockyButteRd - Downtown2
RockyButteRd - Greenwayive
RockyButteRd - Multnomah
RockyButieRd - STCT
RockyButteRd - Vancouverl
RockyButteRd - Vancouver2

C1 - Vancouverl
STC1 -Vancouver2
Vancouverl - Downtown2
v. Greenu:

~Greenwayhve

Vancouver2 - Downtown2
120
100
— Iy
80 1
g
£ 60
£
40 4
0 Y ¥
0o 19 38 57 75 9.4 13 132
Km
- Site. B
Vancouver2 Distance: 13.2 Km Downtown2
Lat: 45.6255 Frequency: 2 GHz Lat: 455151
Lon: 1226142 Polarization: Lon: -122.6767
Gr Elev: 30 meters Fresnel 60 % Gr Elev: 16 meters
Ant CL: 15 meters Clearance: -4.04 meters at distance 9.56 Km Ant CL: 85 meters
Azimuth: 202 Azimuth: 22
AntElev: -0.017 FSL:-1208 AntElev: 0.017

a subsidiary of @G Unwired
W Ergrram wrg S o an

Elevations are calculated
using USGS terrain files from
any server or local directory.

Profiles can be viewed in
Google EartheE
each site with site and path
information.

Obstructions such as trees,
buildings, and towers can be
added by the user at any
point along path.

Profile Viewer tool can scale
and print Profiles with site
and path information.

www.4GUnwired.com / www.SkyView3DSoftware.com
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Import Assistant i Generic Importer

5

Import multiple site
and microwave path
information in a
single file.

Any text file format
can be used to import
sites and path data
from multiple
sources.

Save file import
layouts for common
sources such as FCC
databases or Optimi
XWizardE.

2 Import Generic Text File

Import File:

- Comresponding Fields; SkyView -> Import File

lT F2010231352203 Sites.csv

v I Clear Inputs

~ Define Input File - ~ Import Data File

gn He Profiles S Database

¢~ Show All Profiles
in the List

Delete Selected Profile

Ll Go
IS Show Only Matching
Profiles in the List

Software Development, LLC

N
A subsidiary of @G Unwired
B Cgrem Wy S ohiae

Site & Lat Deg --> Lat Dec
Site & Lat Hem > Lat Hem
Site A Lat Min --> Lat Min
Site & Lat Sec > Lat Sec
Site & Lon Deg --> Lon Dec
Site & Lon Hem > Lon Hem
Site & Lon Min > Lon Min
Site & Lon Sec > Lon Sec

 View Addit Fids List
& View SkyView Fids

Remove Assignment l

Skytiew Fields
i SkyView Import Columns ~l

Step 4: Match SkyView Input Field Names - TO - Fieldnames of Your Loaded File——mM8M88

Col2

Col5 Col 6 Col 7 Col8

Site A Lat Decimal
Site A Lon Decimal
Site A Ground Elevation ‘
Site A Radiation Centerli |
Site & Radio Model |

S| . All Dlher Cols ‘

Site & Radio Power (dBr
Site A Antenna Model
Site & &ntenna Gain (dB
Site A Receiver Threshc
Site & Jumper Type ‘
Site & Jumper Length
Site & Jumper Loss per *
Site & Cable Type
Site & Cable Length
Site & Cable Loss per 10

: Site & I:onnec‘tor Type ¥

< 1l

Step 4: File holds Sites or Paths?

Re:

File: Number Nu gbev
1003673
1019486
1022175
10403923
1020887
1024282
1030062
1033350
1040922
1047532
1051141
1052906
1054836
1217970

A0DD4208 97688 T
100809 T
101286 T
104233 T
122921 1
125861 T
130118 T
538495 T
604412 T
609526 T
612612 T
614097 T
615689 T

2615546 T

Lat Dec Lat Min Lat Sec Lat Hem

@ Sites Info " Paths Info

Profile Status: No Profiles for this file llnpul File Errors: No Errors

lmporl Status: Associating SkyView ->

Step 4: Set Coord Format in the Input File...

¢ Deg, Min, Sec, H

Next >> I Cancel

www.4GUnwired.com / www.SkyView3DSoftware.com



One to Many Candidate Analysis i

Import Assistant

2| SkyView Import Assistant

[~ Select Files to Load
|[SkyView] Microwave Template _v_]

Tab Delimited File?

Load Site/Path File I Generic Importer

OR Needto Load a Comma or

CEX
Loaded Files:

Portland Sample Import File_TimeStamp8-23-2010_1-11-45 PM_Ge

v Load Towers to column & vV Load Towers to column B

Available Locations

Site & Towers Site B Towers
RockyButteRd RockyButteRd
STC1
Multnomah
Vancouver2
Vancouverl
ConventionCenter
Downtown2

Greenwaydve
Newburgl Newburgl
Newburg2 Newburg2
Woodburn Woodburn
Downtown Downtown

Clear all B Sites

Clear all & Sites

[~ Microwave Paths

RockyButteRd <>  Vancouverl ~
RockyButteRd  <--> ConventionCenter
ConventionCenter  <--> Downtown2
Downtown2 <> Greenwaplve
Newburgl <> Greenwaybve
Newburgl <> Newburg2
Newburg2 <> ‘“Woodbumn
Downtownl <-> Downtown2
Newburgl <> Woodbumn
Multnomah <> STC1

| |Multnomah <> ConventionCenter
| |Multnomah <> Downtown2
Multhomah <> Greenwapdve
ConventionCenter  <--> Vancouver2
ConventionCenter <> Vancouverl
ConventionCenter  <--> Greenwaybve
ConventionCenter  <--> Downtown1

Greenwaydve <> RockyButteRd

Greenwaybve <> Multnomah

Greenwaybve <> Yancouver2

Greenwaybve <> Yancouverl

Greenwaybve <> ConventionCenter -

Greenwaybve <> Downtownl ™
Modiy Path Info | Clarselectedpaths |

Clear &ll Files | Create SkyView Import File | Exit |

SkyView

Software Davelopment, LLC

N
A subsigiary of @G Unwired
A Ergreming Serer

One to many analysis
set up creates paths
from a single site to
many candidates.

Load multiple sources

of proposed or existing
site or path information
at once.

Combine sites from
different sources into
candidate paths.

Configure link data for
selected multiple paths
at once.

www.4GUnwired.com / www.SkyView3DSoftware.com



%
| . SkyView
One to Many Candidate Analysis - e

A subsidiary of @G qm

Design Criteria Filter

= Design Criteria Report - List of Flagged Paths

. .
~
Designers can specify e R e e
5 Cleatance Reliabilty %
0| 11.46| RockyButteRd 10.19] -118.6| VYancouver2 -15.2 52.8 100 0.12]
. - - 14 85| RockyButteRid 7 45| 115.5| ConventionCenter 185 615 100 0.01
criteria for candidate or on Critri Fi
Design Criteria Filter 325 455] 99939889 301
23 33|93 998934 336.03
H . 205 595 100 0.02
existing path calculated
Avrithmetic Logical '2?2'1 5852 99'993?33 gfg
t . I d H . Path Parameter Operator Value Dperator 249 55.1] 99.939939 0.25
l I I ; 283 536] 99.933998 057
para e e rS I n C u I n g . |Palh Distance (km] LI |> ﬂ j26 |U' L] 772 408 99.999635, 115.25,
345 455] 99.939802 6258
. : [T 295 38.5] 93.998571 450,68
Y = : e 252 54.5] 99.939999 03]
P at h D I St a n C e | Add Above Condition to Current User Design Criteria Below e I i
5 251 42.9] 99939887 3574
- 327 47.3] 99939929 2236
. . [Path Distance] > 26 Or 284 396] 99.999267 23131
Received Signal Level Pebean e
5 [FSL]< -130 0 64 536 100 0.01
[Fade Margin] < 12 Or 1713 52515 133 gg?
[Annual Total Reliability %] < 99.939 Or e 315955550 S
F ree S ace L 0SS [Path Min Fresnel Clearance] < 15 Ot T
5 242 43.8]_99.993477 164,86
77 623 100 0.03
. 71 529 100 0.02
77 623 100 0.03
a e arg I n 208 47.2] 99999924 2395
5 2738 52.2] 99.933967 1055
Clear Selected Apply Cancel 241 43.9] 99.939501 157.31
- aps 1738 522 100 0.03
Tot al P ath R e | I abl | It 33| -258.45| ConventionCenter 29.48) -127.8] Newbural 244 43.6] 99939924 2403
5 4 -275.39| ConventionCenter 35.35 1294 Newburg2 32 48| 93.999952) 1499
5 -171.17| ConventionCenter 45.48) -131.6)| Woodbum -28.2] 39.8| 99.999332 210.58
6 215,83 Downtown2 27.68 127.3[ Newburg! 239 44.1] 99933944 17.55
P e rce n t ag e 7 -257.19] Downtown2 3351 129] Newbuig2 31 45.4] 99939964 11.47]
38 192| Downtown2 332 -131.3] Woodburn 279 40| 99.99344) 176.57)
39 202.09| Greenwaybve 3052 1282 Newburg2 308 43.2] 99.939977) 719
.. 40 1464 Greenwaybve 4151 -130.8] Woodbun 274 40.6] 99.939578 133.21
[ 30.65| Greenwayéve 251 1065 Downtown EX] 709 100 0
Minimum Fresnel Zone o iy
> Current User Design Criteria 1 Columns
C I e ar an C e [pa Ditaee)> 2501 i lcic A AutoHide Cols [ Mark Paths for Deletion |
[FSLi< -1300r
[Fade Margin] < 1_2 Q! Hide Selected ;]
[Annual Total Reliability %] < 99.993 Or
[Path Min Fresnel Clearance] < 15 Or
Show All Cols
TR E ]
Modify Design Criteria 2::::: ]T’g::: gzl‘:;e gec 77 Sort Ascending oK Cancel

www.4GUnwired.com / www.SkyView3DSoftware.com



One to Many Candidate Analysis -
Google Earth

P rockyisters-stct
1@ rockmatens -Inoman
(214 Rodybustend -vercouver2
(£ @ rocybtens - vcovvert
[P Rockybuaterd - ComentionCanter
1@ rocpatend -vowetonnz
D rocypstend - Greenmayive
E1P rocpstsnc tviurat
@ rocyptens -Newturs2
D@ rodyptens - woobum
[ rodybsrers -Dowetonnt
E1 4 srcs - matrcash

D src1 - voncoeez

D srcs - voncouvert

[P srcs - Convertiontanter
[ .
D 573 - Graermaiee
[P srcs - vewburgt

D s1ci-mewborc2

Bl

» Search

B Maronsh - wturgt v Places

[ @ tatromah - Dowrtownt
(2 varcunnz - vawonsones
5l - wa
= P portind Sample
& M sterpatts
# D tomers
 FI8 sto kors
» Layers Eatholl #1031 beans
# 182 mw antennss
# F10 Lospathe
= [ Fresnel zomes
7] @ nodkysuttand -sTCL

1@ eodyButtend - vancouver2
(21 rockybuttond - vancouvers
7] P waomsh - ConvertionCenter
(5] @ mnoman - Grosmaave
(14 conventianCenter - Domrto
(51 @ conrown - Greermayave

» Layers

Pat hs t hat

Software Development, LLC

N
A subsidiary of @G Unwired
B Cgrem Wy S ohiae

don

Pal

Ot

can be shown with a different path

col or I N

Googl e

me e

Eart

Paths can also be removed and a new
project saved that pares down the

path candidate choices.

www.4GUnwired.com / www.SkyView3DSoftware.com




Software Development, LLC

SkyView Microwave Features i e
Active Editor for Live Updated fovired

Adjustments in Google Earth

= Google Earth
Fle Edt WView Took Add Hep

Ima: 010 Metro, Portland'Oregon!
2010/Metro, Portland'Oregon, g )

2 89008 N ~. > Data,SI0} NOAA, UIS' NavyNGA, GEBCO, » ( QUIC
Data S10},NOAR, UIS. Navy¥NGA, GEBCO W 3 (.UU‘QI& image StatlelOrogo S
Image Statelof/Oregon by ¢ (@ ” ©
©]2010,Google 010,Google \
3 = : . C ) -122.565611° elev. 5291t Eyealt 635t £
lat. 45.540902° lon 565258° elev 5291t Eye ait
HEE | % @M || CuentPah [RockbuteRd - Vancouvei2 | Field: [Site A Name HEE | % @M || CuentPah [RockButeRd - Vancouve2 | Field: [Site AName
| Site & | Site & Site & Site B Site B |Site B Site B | Site & Site & Site B Site B |Site B Site B
i 5 Radiation 5 5 Radiation B
Tower Height | Name Contoting | Tower Tope | Tower Height Tower Type | Tower Height | Name Contuting | Tower Tope | Tower Height
3l Fockybutteria 47| Vancouver2 15[ MP 3l Fockybutteria 40 47| Vancouver2 15| MP
4[RockyButteRd 47[Vancouvert 43[MP 4[RockyButteRd 47[Vancouvert 43[MP
5[ Multnomah 35| ConventionCenter 25[58T 5[ Multnomah 35| ConventionCenter 25[8ST
B[ Multnomah 35| Greenwaybve 35[55T B[ Multnomah 35| Greenwaybve 35[55T
7| CanventionCenter AN Bl Dawntawn? ARISST 7| CanventionCenter 25 AN Bl Dawntawn? ARISST
NUM 15 |Ready NUM 15 |Ready

4GUnwired & SkyView - Confidential Materials



SkyView Microwave Software (YVEW

Softw Development, LLC

New Features next Release Asubsisoryof 4G Unwired

ANew for Release 4.1

Import Assistant - Import multiple paths from any text file
format such as Wizard or FCC database files

One to Many Candidate Analysis - Create new paths then
filter based on design criteria

Path Refraction - Configure K factor for each link and show
effective curved path in Google Earth

Distance Tick Marks - Show distance from site to potential
obstructions in Google Earth

Path Colors Enhancement - Show different path colors for
any import field, such as Link Capacity or Status

Bulk Print Reports to PDF T Path terrain profiles with site
Information and Link Budgets

www.4GUnwired.com / www.SkyView3DSoftware.com



SkyView Microwave Software
New Features next Release

Path Refraction

Newburg2 - Woodburm

# -\L\L

00

Km

SiteB

- Site &

Newburg2

Lat: 45,3026

Lon: 1229804
(i Eley: 53 meters
At CL: 30 meters
Azimuth 152

Ant Eley: -0.006

Distance: 20.4 Km

Frequency: 11 GHz

Polarization: Vertical
Fresnet 60 %

Clearance: -1.07 meters at distance 913 Km

K Factor. 1
FoL:-1335

Woodbum

Lat: 45,1409
Lon:122.8568
Gir Elev: 56 meters
At CL: 26 meters
Azimuth: 332
AntEley: 0,006

rSite &

Newburg2 - Woodbum

Km

Newbug2

Lat: 45.3026

Lon: -122.9804
G Elev: 53 meters
Ant CL: 30 meters
Azimuth: 152
006

AntElev:

Distance: 20.4 Km

Frequency: 11 GHz

Polarization: Vettical
Fresnel 607%

Clearance: 0.4 meters at distance 313 Km

K Factor. 1.33
FSL: 1395

Site B

Woodbum

Lat 451409

Lon: -122.8568
GirElev: 56 meters
At CL: 25 meters
Aazimuth 332

Ant Elev: 0,006

www.4GUnwired.com / www.SkyView3DSoftware.com
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Software uovﬂop-.nl LLC

A Subsidiary of @G Unwlred

Configure K factor
for each link and
show effective
curved microwave
path in Google
Earth

View and print
terrain profile with
straight LOS and
effective Earth
radius
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SkyView Microwave Software Sl iew

Software Development, LLC

New Features next Release Asuvsidaryof 4G Unwired

Distance Tick Marks

R Google Earth
File Edit View Tools ﬁddﬁi;liglgiw

delicate arch V| 1Q E‘ \SJ‘\CJV*E;\ @.. . E (nzj

Show distance
from site to
potential
obstructions in
Google Earth

Compare LOS
and lower Fresnel
zone with terrain
following ground
path

Image U.S. Geological Survey. RN

©)2 B e 3
Image ©2010 Metro, Portland|/Oregon \\ %, ( 10001&
Image State of.Oregon > A
©2010.Google B \
Imagery Date: May 1, 2002 lat 45.313950° lon -122:900603° elev 708 ft Eye alt™ 838t

www.4GUnwired.com / www.SkyView3DSoftware.com



SkyView Microwave Software (YVEW

Softw ] lopment, LLC

New Features next Release Asusisiryof 4G Unwired

Path Colors Enhancement

Show different path
colors for unique
values in any import
field, such as Link
Capacity or Path
Status

Turn on or off
checkboxes in
Google Earth to
view only selected
sets of color coded
LOS paths

www.4GUnwired.com / www.SkyView3DSoftware.com



