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Thoughts on Coexistance

* White Space database will provide lists of available channels based upon
FCC criteria

— Ultimately, analysis may be performed in the device
— Database will then provide only data to the device

- Either database or device can perform coexistance analyses

« Possible coexistance analyses
- Refine list of available channels
- Near real-time frequency planning among local devices
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iQ.link %G

* Next generation microwave fixed network /
backhaul planning software tool:

— Line of sight analysis to make sure links are
clear of any obstacles

— Availability & performance assessment to build
reliable links

— Comprehensive Interference analysis to make
efficient use of the spectrum and avoid
interference

— Secure management of microwave link network
data (sites, links, radios, antennas, waveguides,
attenuators, etc..)

— Full microwave spectrum support for backhaul
and fixed access in a broad range of wireless
systems including Cellular, PCS, GSM,
UMTS, TETRA, 3G, WiMax, LTE and more.

— Availability and performance assessment using
the latest ITU models
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1Q.link*¢ — Network View

iQ.link Network View 9.0.01L

« Graphical top-down view of
network topology o

X

« Display Terrain, Morphology,
Building, Vector

TS

* Supports numerous GIS formats

_U
=
=

* LOS Analysis

Bl oo lo

 PMP Coverage & C/I guppo Bmcdhn gk Mo :

»
® 7m0 & 400 & g2s Histarical Area
.00 .00 * 57 L ] Dense Lrban
® 1000 ® 1600 L - ®  Dense Urban wiBLDGS
® 1100 32.00 722 Parklanc
® 1300 * 600 754 ®  Suburban
Latitude: |40 25 51.62 N Longitude: |3 37 57.32 W Elevation: |6559.00 m

« Panning, zooming
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1Q.linky*® - Link Budget

* Quick link budget:

- Sites (multiple, global coordinate
systems supported)

— Radios

— Frequencies
— Antennas

- Waveguides
— Attenuators

« Links may be saved as working
designs (nominal), primary designs
or confirmed (password protected,
on-air) links.
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1Q Link - Main Engineering,- 2.0.0L

File ™ Profile... Design... Interference ™ o, Details ™) oy Print...
Location ID: orld Word
Site ID:  SID_D7125 SID_07885
MName:  SITE_NAME_D7125 SITE_NAME_07885
Structure Height: 2500 m 15.00  m
LatLon:  40-18- 65N 4-01-47.2 W 40-18-305 N 4-07-41.2 W
UTh Zone: N E:30:4461763.7 412485.2 30:4462605.5 4041377
Azimuth:  275.09 Deg 95.03 Degy
Tilt:  0.70 Dawn 0.62 Up
Length: d.39 km
Band: 24.0 GHz vI Frequency assignment: | Paired  Unpaired
Radia TN 23G 75x2 126QAM-RAUZ N TN 23G 75x2 126QAM-RAUZ N
Capacity: 752 rb/s 1+0 75%2 rAbis 1+0
Fower: 16.00 dBm 16.00 dBm

Branching Loss:
Freguency Plan:

Y Channel

Palarization:

K1 Main Ant.

Gain:
Height:
LatLon:
EIRP:
Diversity Ant.:
Gain:
Height:

a# Waveguide
Total Length:
Total Loss:

La. Attenuator

Attenuator Loss
(Comman Tx Rx):

Other Losses:

T=: 0.00 B

s ) v i v o
I ) ) )

VHLPZ.5-220
42,61 dBi
23.00 m AGL
40-16- 6.9 N/4-01-47.2 W
55.94 dBm
VHP1-220
34.80 dBi
22.00 m AGL
EWZ20

0.60 m

017 dB
VARIABLE

Rx: 0.00

0.00 de 2.00 dB 0.00 dB
0.50 dE

dB

T: 0.00 dB

| v ol ol
| [ H | e ] o

VHLPZ.5-220
42,61 dBi
15.00 m AGL
40-15-30.5 MNA4-07-41.2 W
55.94 dBm
VHP1-220
34.80 dBi
22.00 m AGL
EWZ20

0.60 m

017 dB
VARIABLE

Rx: 0.00 B

0.00 de 2.00 dB 0.00 dB
0.50 dE

Created By: unknown
Region: Camsearch

Field Margin: ' 0.00

ID: IQLES_00006 Confirmed 22-0CT-2008 T N

Free Space Loss: 13816 dB

Absorption Loss| 147 dB

Total Prop. Loss: 139.63 dB
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link*© — Profile

File Edit Engineering View Help

Distance Graund Eley Building Ht Clutter Ht Clutter Growth Total Ht Clearance 1 Clearance 2 Clearance 3 4|
L H f S H ht | H (k) m m (m) m m (m) () (m
Ine 0 Ig ana ySIS 373 795 74.00 500 0.00 709.00 1150 12.35 1018
3960 7958 70400 500 0.00 709.00 1158 12.33 1018
—_ Terraln Morphology Bu”dlngs Wl 7960 70400 51 am 70300 1158 123 ws
3981 7964 70400 500 0.00 709.00 1153 12.28 1011 =
Antenna Elevation Angle %F1 = 060 %F1 = 0.30 %F1=1.00 Antenna Elevation Angle Color Haight () Morphmoz
Rl k=100 K= 067 k=133 054 200 Openn
a0+ L -850 2 0.00 Histarical
3 [ 1000 Dense Ut
. . . 4 [l 500 Dense Ui
Auto optimization of s [ [0 [rue
. 5 1000 Suburban
antenna heights JH 0 oo
8 000 Village
3 [l om Industial
10 [l 0w Alpart
. .
Reflection analysis ; LR
St : Distance (k) vs. Height ) 1zl 500 No Thick |
Y\\M & m X/ j x \ / World wora«| 13 000 Grean La
] SID_12482 Obstruction Loss = 0.0 dB at 50.0000 % 3ID_05076 14 . 0.00 Sport Are
. . , SITE_NAME_12452 SITE_NAME_05075
Antl_( :Orrelatlon | CL=844m GHD=7200m Frequency = 23.00 Gz CL=679m GHD=Ga0om| | 1300 (000 Openwi
sl PAVSEL W AD2EI54" N FAPIY W AFITBAN | 16 000 Humid La)|
I 304407335 44802857 304313900 44782795 o - v
Agitiuth = 257,55 rimuth = 7747 0] [ T Y]
-1
I [l
-15 Iy i U 15
-z 20
-25 25
Signal Strangth
-30 30 S 4
0.5 1.8 4 2.3 i Signal Delay
Relative Field Strength (dE) vs. K Factor Antenna Separation
X Cancel
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1Q.linky*¢ - Design

. Design 9.0.0L

° Ava i Ia b i I ity a n d . Link Id:\QLBS-_DDDUB | Design Id: 0 jectives: Prediction Method:
performance using et Lo

Site ldfLocation ld: SID_07125 7 Waorld SID_07885 /£ World
| t t I I l | M d | Site Name: SITE_NAME_07125 SITE_NAME_07685
a eS O e S Obstruction Loss: 0.00 dB At 50.0000% Details...
R Filter Attenuation: 1.19dE 1.19dE
. . Receive Level: -42.54 dBm -42.94 dBm
_— Ra|n Atten uat|on (Crane and Threshold: [1GEBER 16 BER -67.00dBm -67.00dBm
Composite Fade Margin: 2406 dB 2406 dB
ITU) Rain | Rain Rate Selection | et
. . Rain Model { Zone: [TU-R P.§37-3 19.3 mmshr
- M u Itl path (Vlgants, Glau ner Combined Rain and Sleet Frequency Diversity
Polarity:  ‘ertical | Hatizontal
a nd ITU ) &-=B Diversity Improvement Factor 40.5
Multipath | Details ] E- =4 Diversity Improvement Factor 40.5
— =
_ S D t t . ‘t Geoclimatic %10 [Calcuiator ~| Targst Objsctive
pace Diversity optimization Cnpeve sosam %
Fiain FFM Reqd: 13.76 dB Pwr Regd: B6.51 dBm
— Fre uenC Diversit ultipath CF FRegd: 000 dB Pwr Redd: -925 dBm
q y y quuH
Twio Yay - Details..
- XP I C Performance (Worst Month) Annual Unavailability
SES (0.146484x10-%) (%) (sec) SES (D.146484x10-%) (%) (sec)
Flat Multipath 0.000004 011 Rain 0.002742 dbd.62
- ATPC Selective 0.000000 0.00 Hartware 0.069743 2193419
Total 0.o00011 0.30 Total 0.072465 22656.60
. . Objective 0.004000 Objective 0.073000
— Adaptive Modulation Es (0230413x10) %) (520
Flat Multipath 0.ooooor 014
Selective 0.000000 0.00
Rain 0.015660 430,37
Total 0.0158673 430.73
Objective 0.150000
Recalculate ‘ ‘ : ‘ ‘ & oK ‘ ‘ L Print ‘
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1Q.link*® — Interference Analysis

Spectrum & Rx Selectivit
ETSI-TR101854 (Annex F)

Rx Selyck

40: 43331056 4347232
Discrimination &ngle: 32.30°

Site B

SITF_MAaMF_N&7RT
39135548 M/ 391 723 W
a0: 4342659.2 45525340
Discrimination Angle: 0.00°

® Per-eXposure and Cartnaian | Pt | iQlink Interference Case Details 9.0.01
VHP4-2204A Antenna Pattern _ _
Cumulative analysis ] f Environment. Patf petats
{ Site ID / Location ID: - SID_08295 / World SID_00595 / World
. . 10 | Site Name:  SITE_NAME_08295 SITE_NAME_00595
° 1 Latituce Longitude: 39-08-45.5N &-31-26.2% 39-15-17.5N 3-25-32.7W
EaSIIy choose frequenmes o i UTM Zone: Horth East: 30: 43331056 4547232 30 4345145.2 4632654
H Gnd Elev & Length: 634.00 m 14.77 km 630,00 m
free from interference . A
53‘" Radio Mocel: TH 23G 17x2 16QAM- RAUZ X TH 23G 1722 16QAM- RAUZ X
H iy Capacity / BY: 17x2 Mb/sec / 14.00 MHz 1752 Mb/fsec £ 14.00 MHz
«  Determine threshold i1 AN
. I Channgl Number. [4003 - 4003 -
degradation if interference L e —
| / \ Antenna Madel: VHPZ-220A VHP4-220A
OcCcurs 60 / b antenna Height 30,00 mAGL 30,00 mAGL
. 704 ; )
o Uses detailed antenna / &5 “ Waveguide Losse: 0.00 dB 0.00 dB
. . g g o g e Free Sp_a:e r Abs Loss: 1435.07 dB/ 2.56G dE
rad|at|on pattern enve|ops A& Receive Signal Level: -42.45 dBm -42.45 dBm
Threshold: -80.00 dEm -60.00 dEm
(Azimuth & Elevation) [Gome][zmoi] A Ok < Shouros S
Interference  OH Loss | Free Space Loss | Itlevel  § TD Calc S TD Obj | C.TD Calc  C.TD Ohj
Calculation (8) IGE) {dEm) () (8) (©8) (8)
° Maintain efficient use of the 1) A===D 0.00 143.07 -38.14 353 1.00 3.53 3.00
respeenll | 3| p==sp 0.00 143.07 -94.63 187 1.00 452 3.00
SpeCtrum w0 v || @ B==sC 0.00 13930 -92.18 7.75 1.00 7.75 3.00
. . 4] C-=B 0.00 13930 —a8.67 435 1.00 5.98 3.00
. Uses detailed radio et o
. . . Fiwq, Band; |15,
interference criteria. Inter- : oo o |etpan ]| || || || cum petails || X out |[ &Pt |
manufacturer ObjeCtiveS can f o os|[ Psian Channel a: 3002/23058.00 B: 3002/22050.00 Interfering Patn 1 of 2 IGLE5_11329 Confirmed 22-OCT-2008
y \ s
A &0
: , M J| |site A Site €
be calculated with Tx e e b || [STE e osess SITE_HAME_08228
e — 334549 N/ 3 31 26.23 W 3384548 N/ 3 31 26.23 W

G0: 43331006 454723.2
Disctimination angle: 327.70°

Site D

SITF_NAMF_NNS35

G915 1748 N/ 325 3273 W
30: 43451452 463265 4
Discrimination Angle: 0.00°

ERICSS0N | a Pried
= Print X Cancel

> N | (YT
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1Q.linky** — Automatic Frequency Planning

Band Link ID Status Site ID Location ID Plan Hame

0 | IGLES_00105-2 W 5ID_06355 Vo H SITE_MNAME _06355 ]
260 | IOL8s_0a13-2 W SID_07009 World H SITE_NAME_07009
. . 260 | IOLE5_00453-2 W 5ID_06355 orld H SITE_NAME_0B955
) B atC h I n te rfe re n Ce a n a IyS I S 260 | l0Le5_O0esa-2 w 51006955 viorld H SITE_NAME_06955
260 | IOLeS_008153-2 w 5ID_05451 world H SITE_MAME_05451
. 260 | I08s_oe1d-z W SID_06a79 World L SITE_NAME_06979
Of I a rg e n u m be rS Of I I n kS 260 | Ioles_nz7ne-z W 5ID_03549 orld L SITE_NAME 013649

260 | Ioles_ozves-z W 5ID_03573 Wiorld L SITE_NAME_013673 /

=] I =

* Automatically resolve H/L

r— Additional Priorities

: Frimary Secondary
CO n I C S Lirik Iad: v Ascending < Descending L g

Capacity: # Azcending < Descending <+ Defined + b

Site: o Site A < Site B L+ 3 ~

« User-defined link priorities .

Link Lenath: <+ Ascending < Descending

Ferform High-Low Conflict Check: #* Ves & No
Atternpt to resolve Conflicts Automatically: 4 Yes < Mo

Link ‘Weighting: # Link Density <+ Capacity Density < Link+Capacity Density < Capacity+Link Density

Cancel
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1Q.link*¢ — Point to Multipoint

* Design of Fixed PMP links

* Analysis between PTP and
PMP

«  Omni and sectored antennas
« Coverage and C/I

 Automatic subscriber
connection

” COMSEARCH
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File Edit ¥iew 3Search

Frequency {GHz}  Bitrate (Mb.'s}

® G0 200
® 700 & 400
500 5.00
® 1000 ® 1600
® 1100 32.00
® 300 ® 3600

Latitude: |40 25 51.62 1

i
Wik "8

R Eml sk f

=

Rlelelole

Termain Morphology b
L] Open in Urban
& g @ Historical Area
* 57 #  Denze Urkban
L] ®  Dense Urban w/BELDGS
T2 Parkland
o Ts4 ®  Suburban
Longitude: | 3 37 57.32 W Elevation: | 639.00 m
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IQ.cleary*®

* Next generation spectrum sharing and
interference analysis software tool to help
plan the rollout of new wireless systems
in encumbered spectrum

— Import or automatically create cell layouts
- User-defined interference parameters
— Comprehensive interference analyses

* Mobile system to microwave

» Spectrum recommendation

» Collocation
* Microwave mobile system

— Fully compliant with TIA Bulletin TSB-10F
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IQ.cleary*¢ - Cell Layout

* For pre-auction planning and spectrum
valuation, the user can create two types of
cell layouts:

— A Uniform layout with a uniform radius
across the market

- A Traffic Based layout with cells
dimensioned depending on the population to
be covered using census data within the tool.

* For deployment, cells can be imported from
various RF planning tools.

AWS to MW Analysis e Area: 002 Los Angeles CCMAD

e D= o g - SHECTFUM: 1745, 00 - 2145, 00 MHZ
| 14,23 ¢= ¥ ¢ 1755, 00 - 2155, 00 MHzZ
|

28,57 <= ¥ ¢ Tech/Chan Band: COMA & 1,25 MHZ
42,85 <= N < S Freq., Plan (Base/Mobile): HighALow

57.14 <= ¥ ¢
71.43 <= ¥ <
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IQ.cleary”*® — Interference Analysis

« Select a specific frequency block,
technology , and bandwidth to be used in

the analysis _ . .
—~ 200 kHz GSM s e s e e
- 1.25MHz, 3.75 MHz, or 5 MHz CDMA ey s il
* Define the parameters for the project "Mi:“ﬁ *’E :‘fﬁ

including transmit power, antenna type, gt kit il
antenna height, maximum antenna gain,
downtilt angle, EIRP, number of mobiles,
and mobile distribution method

«  Specify interference criteria parameters for
both AWS and microwave systems

N Analysis.

including propagation model and link fimr.

| (L EaiET m ¥k

reliability. — b

N

« Propagation models include
— Free Space Loss

—_— OH_LOSS For techaical assistance, pleass comtact Censearch Technical Suppert at (8000 S18-1734

- TR14.11
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Questions?
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