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INTERFERENCE MITIGATION
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DEFINITION / TYPES

The effect of unwanted energy due to one

lor a combination of emissions, radiations,

or 1nductions upon reception 1n a

' radiocommunication system, manifested

by any performance degradation,

1 misinterpretation, or loss of information

which could be extracted in the absence of

. such unwanted energy.



TYPES OF INTERFERENCE

Power sources (50 Hz): due to leakage, arcing neon signs (continual arc)
fluorescent light fixtures.

Co-channel: same frequency various power levels - strongest signal captures
receiver.

Adjacent Channel: is interference caused by extraneous power from a signal in
an adjacent channel. ACI may be caused by inadequate filtering
Intermodulation: unrelated frequency mixes with another signal generating a

signal on or close to the receive frequency.

Harmonic signals are usually unwanted signals which are exact multiples of the
operating frequency.

Out of band emissions Out-of-band emission 1s emission on a frequency or
frequencies immediately outside the necessary bandwidth which results from

the modulation process.



Protection ratio, PR

The required difference in dB between the level of the wanted signal and the level of
the interfering signal to achieve the required quality of reception.

Minimum field strength (C/N)(db)

It is a minimum field strength level which is necessary to fulfil the signal quality for
coverage.

Wanted field strength (Ew)
The required field strength of a wanted signal to achieve the required quality of

reception, considering multiple interfering signals and their corresponding protection
ratios .Ew>En

Nuisance field strength( En)

The equivalent required field strength of a wanted signal to achieve the required
quality of reception, considering a single interfering signal and its corresponding
protection ratio.

En= Ei(interference field strength)+ PR



Interference by

Noise 1

Wanted
field strength Ew

Minimum
field strength Emin

Noise level Es

C/N I

Noise ' "

wanted TX
/ '

Coverage area

Criteria for coverage
Wanted Field Str. > Minimum Field Str.

Ew > Es + C/N
Emin



Interference by one

ransml er 4!_ Nuisance field En
Wanted
field strength Ew gt Protection ratio
l Interfering

field strength Ei

C/N I

Noise '-Hm ' :

Coverage area
with noise only

=

Criteria for coverage
Wanted Field Str. > Nuisance Field Str.

Ew > Ei + PR

En '’

Coverage area
with one

interfering Tx



Interference by several
ransmitters

Usable field strength
Eu T Protection ratio

Ew /

Ei
1

v

Coverage area
with noise only

Criteria for coverage

Wanted Field Str. > Usable Field Str.

- A v e
Coverage area / 1= " #
with several

interfering Tx Eu
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D BROADCASTI

BC - BC (FM sound broadcasting stations):

Is to calculate aggregated interference level of
interferer BC stations on a directional receiver of
wanted BC station.

By selecting of BC2BC item the list of all FM sound
broadcasting station 1s presented as in figure 1.1 below.
After selecting a wanted bc station Dialog box of
Interference Parameters 1s opened to set search
conditions for victim BC stations figure 1.2.
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TV BROADCASTING

BT2BT: Item to calculate aggregated interference level of interferer BT stations
on a receiver of wanted BT station, The procedure of BT to BT interference

calculation 1s same as BC to BC.

r a2 /OMME L AL K" S D& PR @«aed®w /20 LIALK! @

Seatch Radus(kn) Tine(1 > 50% [ 7

Frequency RangelkHz) Locaton(1 » 99 %0

Minimum Field Stiength(dBuV/m) 5 [V Antenna Discrimnation

Intefeence Surraion Method [Power Sum v [ polyizaion Disciinnation

16 (@)

Cancel ‘
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TV BROACASTING

,L‘} SMS4DC - InterferenceBT2BT (Free Space)6
File Edit View Window Help Tools

Do b= RS 2| h|d+a8 | X0 pshf | k| & 4 | % =M ]
)

nterferenceB

|Lat(™) : 37 °55'30.000" |Lon(E) : 053 °17'0.000" [Alt{m) : -28 |Coverage : not covered 01:32:50



TVBROACASTING

Usable field strength on receivers of wanted TV broadcasting station inside a selected area

5¢ SMS4DC - [Main Desktop1]
ﬁ File view Window Help Tools Calculation Profile Database Propagation Models Vectors Frequency Allocations Coordination Interference
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POINT TO POINT INTERFERENC

FX2FX (link):
Item to calculate interference of stations of different point — to — point hops
on each other by consideration antenna radiation patterns and XPD in
accordance with ITU-R

P.452 recommendation.
This item contains two sub-items “Interference to” and “Interference from”
enabling user to calculate the caused interference by wanted hop transmitter
on receivers of other hops or the caused interference of other hops
transmitter on wanted hop receiver, respectively.
Choosing one of the sub items under this item opens the spreadsheet of
available links, then by selecting one of the wanted link an set the parameters
and by finalizing interferer (or victim) link selection. Then the calculation
result is displayed including The wanted hop information and interference
calculation results.
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Set Parameters
Search Radiusikm) [1500 21| 21 Cancel
| T=Gain

Ersgiisncy Blangelici=11 100 HoplD [T=D [TeName [ T=lat [TxLon [T=Fra [ T=Emission | TxHagl
P.452 Parameters 2 Somfix3 5.7167 33.5167 6000.0000 F3E-- 10.0000 0.0C
3 som fix? 8.7333 47.6583 6000.0000 F3E-- 10.0000 o.oc

Time(0.001 > 50)# : 10
4 som fix5 : 49.3417 6000.0000 F3E-- 10.0000 0.0C

NO Delta_N Beta_e
as | 1.35

Cancel




POINT TO POINT INTERFERENCE

Interference occurrence 1s highlighted by red text background
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SWi25 p 457 FX2FX : Interference from the Wanted Hop to the Selected Hop(s)

Wwanted Hop (T=):

TxName | TxLocation

| RxName

| RxLocation I Freq(MHz)

som fix 1

050E1400 09N2300 som fix2

050E0030 08N5030 6000.0000

Selected Hop(s] (R=]):

TxLocation | RxName

049E5500 08N4300 somfix4

| RxlLocation

|IntDist[km] IPathLos:[dB]ll-S[dB] |I[dBm] |S[dBm] ]

050E2330 09N 4430 43 161.95 1.16 -11495 -116.11



FIXED STATIONS INTERFERENCE

List of available fixed stations

“FX2FX (station): ietm to calcule the
interference of fixed station on each other E

) ) g
in accordance of ITU-R recommandation o&?«ss9 /200880 465 o0
DEE 5920 3

P.452.

This item contains two sub items
“Interference to” and “Interference from”
by choosing one of the sub items under
this item opens the spreadsheet of
available fixed stations.

Then select one of the stations and set the
parameters and by finalizing interferer (or
victim) link selection. Then the calculation
result is displayed including The wanted
hop information and interference
calculation results

% Wanted Station

0 GE

Dt |STname [STIal_deg |STlon_deg|Slh_ag| Wheq ]Powel_ewp|Azimuth |Elevatlon
15 somfix 1 93833 5602333 100000 60000000 500000 2022000 2%

16 som fis2 88417 600083 10,0000 60000000 500000 222000 0
17 somfis3 87167 499167 10,0000 60000000 500000 2055000  0.2¢
18 somfisd 97417 603917 100000 60000000 500000 255000 03
19 som fis§ 85417 493417 100000 60OD.00  B0OOCD 00000  0OC
2 somfisf 95750 437750 100000 60000000 500000 00000 0OC
21 somfi? 87333 476583 100000 60000000 500000 00000 000
2 somfisd 96583 493250 10,0000 60000000 100000 00000 000
24 somfxdiag 105833 433833 10.0000 4000.0000 500000 00000 0.0




FIXED STATIONS INTERFERENCE

Set Parameter dialog box and fixed stations meeting relevant conditions

& 2 R «23%» X0 WM AAE XK e 10 3
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Set Parameters

Search Radius(km)] {1500
Frequency Range(kHz) (1000

Permissible Threshold Degradation [dB) |0.2

IV Polarization Discrimination

10 [(dB)

P.452 Parameters
Time(0.001 -> 50)# : 10

Delta_N

Cancel

IDst ISTname !STlat_deg ISTlon_deg ISlh_agI ITX!req IPowel_eirp ]Azimulh IEIevalion
16 som fix2 88417 50.0083 10.0000 6000.0000 50.0000 22.2000 0.2

Beta_e
45 | 1.35

Cancel ] 17 somfix3 87167 439167 100000 60000000 500000 2055000 0.
| 18 somfixd 97417 503317 100000 60000000 500000 255000  -0.3¢

19 som 5 85417 433417 100000 60000000 500000 (00000 0O

20 som 6 95750 437750 100000 60000000 500000 00000 0O

87333 476583 10.0000 6000.0000 50.0000 0.0000
9.6583 49.3250 10.0000 6000.0000 10.0000 0.0000




FIXED STATIONS INTERFERENCE

Dialog box of interference of wanted fixed TX on victim fixed receiver
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P.452 FX2FX :

FX above 1 GHz Interference Calculation

Wanted Station :

| Name I Country

| Location

I Frq(MHz)

15 som fix 1 SOM

050E1400 0SN2300 6000.0000

Interference to :

Country |

Location I Dist(km)

| Frq(MHz) | 1(dBW) I TD(dB)

| TD(dB)-0.2

Path Type

SOM
SOM
SOM
SOM
SOM
SOM
SOM

050E0030 08N5030 65
049E5500 08N4300 82
050E2330 09N4430 43
049E2030 08N3230 136
049E4630 09N3430 55
047E3930 08N4400 292
049E1930 0SN3930 104

6000.0000
6000.0000
6000.0000
6000.0000
6000.0000
6000.0000
6000.0000

-178.648
-181.150
-147.963
-194.744
-172.988
-207.672

-1.#10

0.17
0.10
16.81
0.00
0.60
0.00
-1.4#J

-0.03
-0.10
16.61
-0.20
0.40
-0.20
-1.3J

Transhorizon Path
Transhorizon Path
Transhorizon Path
Transhorizon Path
Transhorizon Path
Transhorizon Path
Transhorizon Path
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INTERFERENCE FROM FIXED STATION TO
MOBILE STATION AND VICE VERSA

The item “FXM” in “Interference” List of fixed (below 1GHz), and land

menu implemented for calculation of mobile base stations
interference produced/experienced by Frm=m ”
stations in land mobile service (any TR RN FA T I —
frequency) and fixed service (below

1GHz) on each other.

FXM consist of the following e = -

: o IDst___[STrame |STlal_deg [STlon deg [Sth.agl | Txfeq | Power eip [Azmuth | Elevalion
Sl I 1 el l IS % somfivagd 10333 00000 00
. % somfisdiag 108167 00000 00

® Interference to (Free Space and
P.1546)

® Interference from (Free Space and
P.1546)
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INTERFERENCE FROM FIXED STATION TO
MOBILE STATION AND VICE VERSA

Set Parameter dialog box for setting searching condition and
Spreadsheet list of found fixed, base and mobile stations using
free space propagation model
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INTERFERENCE FROM FIXED STATION TO
MOBILE STATION AND VICE VERSA

Result of interference calculation of wanted TXon victim RXsusing free space propagation
model




INTERFERENCE FROM FIXED STATION TO

MOBILE STATION AND VICE VERSA

P1546 propagation model parameters and result of interference calculation of wanted TXon victim

RXs(below 1GHz)
15 SMS4DC - [Main Desktop1]

=
D& 2 k ««8 % ~ X 0O psé g A4 K 2= EME
(=2 = £ % 0O ‘@

| ITU-R P.1546 Parameters E] FXM : LM & FX below 1 GHz Interference Calculation
; -

Wanted Station :
Time(1 -> 50)4  Location(1 -> 99)% Earth Curvature

I 50 | 50 I 13333333333 Ee| INo |ID |Name ICounll_v |Localion |Frq(MHz] |St_Class
1 27 SOMFB 1 SOM 050E0330 0SN2000 150.0000 FB

™ Land/Sea disc.
I Clearance Angle

Interference to :
Service Environment

| Mobile, Urban | Jurban &rea

ID | Name I Country | Location | Di:l[km]lqu[MHz] lSl_Cla:: |E[dBuVIm] Elimit(dBu¥/m)

29 SOM FX FOR SOM 050E1230 09N1600 18 150.0000 FX 11.82
28 SOM FB2 SOM 050E1630 09N2730 28 150.0000 FB 2.33

20.00
20.00
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