4 Example of
calculations

This section presents examples on how to use SEAMCAT to calculate Interference mechanism
described in ANNEX 5:

e 4.1 iRSSunwanted

e 4.2 iRSSblocking

o Intro

o 4.2.1 User-defined mode

o 4.2.2 Sensitivity mode

o 4.2.3 Protection ratio

e 4.3 iRSSintermodulation

e 4.4 iRSSoverlaoding

e 4.5 Coverage radius (VLR-VLT)

e 4.6 Simulation radius (ILT-VLR)

e 4.7 Uniform distribution of ILT vs VLR

o 4.7.1 Uniform density mode - simulation radius calculation

o 4.7.2 "None" mode

e 4.8 Protection distance

e 4.9 Power Control

e 4.10 Antenna gain




4.1 IRSSunwanted

The following parameters should be changed in the simulation: (i) the interferer operates at 1000.3
MHz and (ii) outside the emission bandwidth, the attenuation is -23 dBc/200 kHz.

The corresponding power may derived using the known equation:

(Eq. 20)

P(dBm/Bref) = Pe (dBm) + Att(dBc/Bref)

Then, in this example, outside the emission bandwidth (offset between -0.1 MHz and -1 MHz and
between 0.1 MHz and 1 MHz), the power is equal to:

P = 33 + (—23(dBc/Bref)) = 10(dBm/200kHz)

The complete unwanted emission mask is provided in the below figure.
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Figure 99: Unwanted emission mask
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Using the previous assumptions, it is possible to derive the interfering power received by the Victim
link receiver within its bandwidth as described in ANNEX 5: on page 274. This is called the iRSS

unwanted’

(Eq. 21)
iRSSunwanted = —77.5dBm

iRSSunwanted = 10(dBm/200kHz) + 11 + 9 — (32.5 + 10log(32) + 20log(1000))

iRSSunwanted = —77.5dBm

This can be checked by running a simulation and displaying the iRSS signal as depicted in

unwanted

Figul  Simulation Summary
F

flean StdDey
dRSS -53,47 dBm 0

@wanted 77,49 d@

iRSSblocking -54 48 dBm 0

EGE Rate 45 654 82 Events per secaond

Figure 100: Mean iRSS

unwanted

Simulation Summary
-

hean St Drey
dRS5 -53,47 dBm 0O

@wanted 77,49 d@

iRSSblocking  -54,49 dBm 0

EGE Rate 45 654 232 Bvents per secaond

In this example there is no bandwidth correction factor to be applied to the calculation
of the iRSS since the VLR bandwidth and the ILT reference bandwidth have the

nnwantad
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same value (i.e. 200 KHz).

Examples of correction bandwidth can be found in section 3.3.8



4.2 IRSSblocking



4.2 iRSSblocking

INntro

For this exercise, the blocking response from the receiver has a positive signh as shown in Figure
can be found in section A5.2 of

101. Detailed information on the calculation of the iRSS

ANNEX 5:.
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4.2 iRSSblocking

4.2.1 User-defined mode

In this case, the Blocking is provided in dB and represents the attenuation of the receiver at a given

frequency offset (see A8.7). The resulting receiver attenuation equals the user-defined input
values. Then, the iRSS at the interferer operating frequency may be calculated as follows.

blocking

(Note: The ILT bandwidth is not considered in the iRSSblocking calculation):

(Eq. 22)
iRSSblocking( fit) = Pe + Ge + Gr — L — Att( fit)
iRSSblocking = 33(dBm) + 11 + 9 — (32.5 + 10log(32) + 20leg(1000)) — 40(dB)

1RSSblocking = —94.5dBm

This can be checked by running a simulation and displaying the iRSSblocking in case of User-defined
mode calculated by SEAMCAT. See the figure below.

Simulation Summary

Mean StdDev
dRSE -5347 dBm 0
IRESunwaniad -TT459dEm 0

iREEblocking -394 49dBm 0

Figure 102: Mean iRSSbIocking in case of User-defined mode
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4.2 iRSSblocking

4.2.2 Sensitivity mode

In this calculation mode the function blockMaX Interf Signal (Df) that you entered represents the

absolute power level (in dBm) of maximum interfering signal (maximum acceptable interfering
power), which might be tolerated by the receiver at a given frequency separation (see A8.7).

In this case SEAMCAT calculates the receiver attenuation, Attenuation (Df), to be applied to the
interfering signal by using the following expression:

Attenuation(Df) = blockMaxInterfSignal(Df)(dBm) — sensVLR(dBm) + C/(N + I)(dB)-I/N(dB)

(Eq. 23)

where:

o Df = (f, ;- fvLr) is the frequency separation;

e sensvVLR is the sensitivity of the VLR (dBm) as defined in the simulation scenario.

To achieve a realistic value, you may define the sensitivity (sensvir) as (see the figure below):
Sensitivity = Noise Floor + C/(N+1)

Sensitivity = -110 dBm + 16 = -94 dBm
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Reception Characteristics
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Figure 103: Setting up the sensitivity in SEAMCAT

Then the attenuation may be evaluated:

Attenuation (Df) = 40 + 94 + 16 - 0 = 150 dB

iRSS = Interfering Signal Level (fit)= -54.5 - 150 = -204.5 dBm

blocking

This can be checked by running a simulation and displaying the iRSS in case of Sensitivity

mode calculated by SEAMCAT see Figure 104.

blocking

Simulation Summarny
Meat StiDev
dRES -53 47 dBrm 0

iRESunmwanted  -77,49dBm 0
IRSShiocking  -204,49 dBm 0

Figure 104: Mean iRSS in case of Sensitivity mode

blocking



4.2 iRSSblocking

4.2.3 Protection ratio

This mode is identical to the “sensitivity” mode since the only difference is that the Blocking value
(relative to the noise floor) is provided in dB. The software processes the information using exactly

the same method to obtain the value of the receiver attenuation (see A8.7).

The function blockPmtecﬁon Ratl.o(Df) that you entered represents the protection ratio, i.e. the ratio of
maximum acceptable level of interfering signal to the wanted signal level, at a given frequency
separation.

In this case SEAMCAT calculates the receiver attenuation aVLR(Df) to be applied to the interfering
signal by using the following expression (see Figure 105):

(Eq. 24)
Attenuation(Jf) = blockProtectionRatio(Of)(dB) + C/(N + I)(dB) + (N + I)/N(dB)-1/N(dB)
Attenuation(Of) = 40 + 16 + 3 — 0 = 59dB

iRSSblocking = Inter feringSignal Level( fit) = —54.5 — 59 = —113.5dBm

Simulation Summany
Mean StlDev
dRSS -53 47 dEBm D

IRSSurmwanted -77 49 dBm 0
““IRSSblocking  -113,49 dBm 0
Hﬁ—_

Figure 105: Mean iRSS

blocking IN €ase of Protection-ratio mode
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4.3 IRSSintermodulation

The following graphics presents the input parameters to activate when the intermodulation
mechanism is to be investigated. The intermodulation rejection mask is expressed in dB versus
frequency offset (MHz). Results details can be found in Section 12.3.3.
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Figure 106: Activation of the intermodulation feature in SEAMCAT
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4.4 iIRSSoverlaoding

The following graphics presents the input parameters to activate when the overloading mechanism
is to be simulated.
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Figure 107: Activation of the overloading feature in SEAMCAT

The overloading mask is expressed in power (dBm) versus frequency offset (MHz) and is defined as
a function in SEAMCAT.
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Figure 108: Setting of the overloading mask in SEAMCAT

The filtering of the receiver is expressed in power (dB) versus frequency offset (MHz) and is defined
as a function in SEAMCAT (see Figure 109). It is set by default to a constant value of zero.

Note that if the blocking attenuation mode in user-defined and the overloading feature have been
selected, then a consistency check will remind you that the actual blocking response and the
receiver filter are the same element and they should not be accounted twice.
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Figure 109: Example of filling the Rx filter function

When a simulation is run the following results are extractable (see Section 12.3.4 for further
details)




As an example, this means that for the following overloading mask presented in Figure 3 with a
victim frequency of 908 MHz and an interfering frequency of 900 MHz, the delta frequency (i.e.
frequency offset) is -8 MHz with an overloading treshold of -8.5 dB and a Rx filter value of 9 dB.
This can be found from the log file as shown below in Figure 110.
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(umwamtadrnterference.Java 157 [itunwantedemissions]) - Imtarfar1ng Transmitter Frequency = 900.0

(umwamtedrnterference.Java 158[ituUnwantedEmissions]) - wictim Receiver Freguency = G08.0

gumwamtedrnterterence.Java 159[1tumwantedEm1ss1Un5]) - victim Receiver Ban v1th 0.2,

e T OFRREOL TRAETTRR W

TR oe A =
- Intarfar1ng Transmi 00,0
- Interference Link - Rx -» Tx azimuth = 283 2153522531489
- Interference Link - Rx -» Tx Elevation =

b g L

ar Frequamcy

‘g

. : han ns)
(OVEFTDad1nglnterference. ava:126[1tvrPathAntGa1ns]
coverloadingInterference. java:l27[itvrrathantcains]
toverloadingInterference. Java:128[itvrrathantGainsg]
toverloadingInterference. Java:128[itvrrathantcains]
toverloadingInterference. Java:130[itvrrathantGains]
toverloadingInterference. Java:131[itvrrathantGains]
toverloadingInterference. Java: 86 [getIrRSSover loading
toverloadingInterference. Java: 87 [getIRSSover loading
(overloadingInterference. Java:68[getIrRSSover loading
toverloadingInterference. Java:69 [getIrRSSover loading

Interference Link - Tx -> Rx azimuth = 150 31617757231504
Interference Link - Tx -> Rx Elevation = 0.0
victim receiver Antenna Peak Gain = 0.0
- victim receiver —»> Interfering Transmitter antenna Gain:
- victim receiver overloading calculations
- Interfering Transmitter power = 33, 000000
- Imterfer1ng Transmitter —» victim Rece1ver Antenna Gain 0, 000000
- victim receiver —» Interferwmg Transmitter Anmtenna Gawm 0, 000000
toverloadingInterference. Java:70[getIrRSSover Toading]) - Interfering Transmitter -» victim preceiwver Path Loss = 108, 545033
(overloadingInterference. Java:71[getIrssover loading]) - Interfering Transmitter freguency 900, 000000
CoverloadingInterference. Java:72[getIrssoverloading]) - pelta freguency = -8, 000000 Rx filter

P i o,

A

coverloadingInterference. Java: 73 [getIrssover Toading] ) victim receiver Filtering = 9,000000

coverloadingInterference, Java: 93 [getIrssover Toading] ) NOT using power control, iRSSwvalue = -82,945033 = 33,000000 + ©,000000 - 106,945033 - 9,000000 + 0,000000
(EGE. java:2l89[simulaternterference]) - iRSS Unwanted -81, 903833

(EGE. Java:2l90[simulaternterference] ) - iRSS B10cking = -73,945033

(EGE.Jawa:2192 [simulateInterference]) - iRSS overloading = -82,345033

(EGE. ava:690[nut1fyPUswt1DHLT5tEmErsInterfer1ngTransmwttEr]) - Interfer1ng Transmitter position: (2.4651808222276714,0.2524286328681324)

EEGE. ava:708[?Ut1f¥Puswt1Dn?wsteme;gwantedRece1;er]) —Fwamted receiver position: (-0.5830896071043968,4. 399520845643726)

EGE. Java:2263 [simulateInterference - Processed interferer #0

(EGE. Java:2264 [simulateInterference] ) - frequencv offset overloadlng threshold
(EGE.Jjawa:2293 [simulateInterference]) - Doing overloading summation

(EGE.jawa:2374 [simulateInterference]) - There is 1 transmitter, using single iTx-mode

(EGE.]ava:ZB?S[S1mu1ateInterFeremce]) — rsum = 4,&&5033_(ffeq=9001000000,grfeq=—§,OOOOOO,iRSSn=—82,945033,Dth=—E,5000002

P P PR DR SIS

Figure 110: Output from logfile
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4.5 Coverage radius (VLR-
VLT)

In this section the Free Space Model is used to derive the attenuation on the different paths and
the Victim Link and Interfering Link operate at the same frequency - 1000 MHz - co-channel
interference. Figure 115 presents an illustration of the various radii (i.e. coverage radius and
simulation radius) that are used in SEAMCAT and with reference to the various pairs of transmitters

and receivers used for a simulation.
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Figure 111: Illlustration of the Coverage Radius and the Simulation Radius with respect
to the pairs of transmitters and receivers of the victim and interfering links

it
The distance between the VLT and the VLR is referred to as the coverage radius (Rﬁm ) (see
ANNEX 13:). In the case of mobile applications, the number of terminals that may transmit in a

given cell of the network is given by:
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Flchannels . Fluserperchanne]
clustersegueny

n=densma:. F(R#Ez:)z:

(Eqg. 25)

The calculation of the coverage radius can be found in ANNEX 13:.

The cluster characterises the frequency re-use of a mobile network (see Figure 112).

Figure 112: Frequency cluster

The victim link coverage radius (i.e. centred on the victim link transmitter) may then be calculated
by using the formula below. Figure 113 presents how to set-up SEAMCAT.

_ i 2 Tohannels -Thuserperchannel
n = densmaz. ™ (Rinaz ) P TT—

(Eq. 26)
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Figure 113: Calculation of the victim link coverage radius

wi _ | T2x8 _
Rih =100 1.42 km

(Eq. 27)

Figure 115 presents the results of the dRSS vector and the results in the coverage radius of the

victim link.

The dRSS for a receiver located at the edge of the coverage

area may be calculated:

dRSS =30 (dBm) + 9 + 9 - (32.5 + 10 log(1.43"~2) + 20 log(1000)) = -

47.5 dBm


https://wiki.cept.org/uploads/images/gallery/2026-04/p0QT5Yzfr0ELqceG-image.png
https://wiki.cept.org/uploads/images/gallery/2026-04/fhCijQoGISQpTgM7-image.png

-

@ Results:dRSS vector

B dRSS vector

Displ

0,085 (_) Vector

CDF.

0,060 8 o
_ 0D%s Bin size: | 141
£ 1,050 \
= - "
= 0,045 Identification :
=
= 0,040 Average-4318 dBm
E Median:-44 52 dBm
= AL StdDev:4,35 dBm
@ 7030 Variance: 18,95 dBm
= Min:-47,53 dBm
= 0,025 Max-7,29 dBm
E 0,020 h )
ne_ 0,015 [ Save J

0,010 [ Close

0,005 [ Help

0,000 - -

-45 -40 -35 -30 -25 -20 -15 -10
dBm

Figure 114: Resulting dRSS distribution
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Figure 115: Calculation results of the victim link coverage radius
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Figure 116: Illlustration of the VLR and VLT positioning based on the traffic limited
network coverage radius (ILT-red, ILR-green, VLR-yellow, VLT-blue)



4.6 Simulation radius (ILT-
VLR)

The distance between the Victim link receiver and the Interfering link transmitter is referred to as
the simulation radius (see ANNEX 13:). It can be defined as shown in Figure 117.

J Transmitter to Victim Link Receiver Path ] Transmitter to Victim Link Transmitter

Relative positioning of Interfering Link @J
-

Mode anne |T]

Puosition relative to u Wictim Link Transmitter
(®) Victim Link Receiver

Delta X [Constant(0.0]] [ Distribution J km
Delta¥ [Constant(0.0)] [ Distribution J km
E] Set LR atthe center ofthe ILT distribution

Path azimuth [UniformDistri...] [ Distribution J deqg
Path distance factor [Unifssseisd= 1 Distribution J

LniformDistribution(0.1, 1.0)

Simulation radius 10.0 km
Mumber of active tfransmitters 1

Figure 117: Definition of the minimum distance

Using this feature, the interfering link transmitter is located between 1 km (0.1 x 10 km) and 10 km
(1 x 10 km) from the Victim link receiver as shown in the SEAMCAT display in Figure 118.


https://wiki.cept.org/uploads/images/gallery/2026-04/AXHxWiUXVnRPafzK-image.png

Scenario outline

-
12 :
11 L |
10 i
a : | |
. |
7 i
i |

e ;
5 [ ]

= 4 : n

E m 4

= 3 o 1k

a 2 ]

(X H

5 " 5

= i

E ] [ [ ]

u .................................................................... ... .............................................. .. .................................................
> H | | |
" nf

m =
-2
u

-3

- | |
-4
-5 ] =
-G
T
-8

7 ] 5 4 3 2 1 ] 1 2 a 4 5 B 7 ] ] 10 11

X Distance (kmy)

[=m ewr - wr - wR|

Figure 118: SEAMCAT display of the minimum distance

(ILT-red, ILR-green, VLR-yellow, VLT-blue)

If the interefering link transmitter is located at 10 km, it is possible to derive the iRSSunwanted:

iRSSunwanted = 33(dBm) + 11 + 9 — (32.5 + 10log(10x10) + 20log(1000))

iRSSunwanted = 53 — 32.5 = 20.5 — 60 — 20 = —59.5dBm

If the interefering link transmitter is located at 1 km:
iRSSunwanted = 33(dBm) + 11 + 9 — (32.5 + 10log(1) + 20log(1000))
iRSSunwanted = 53 — 32.5 = 20.5 — 60 = —39.5dBm

The iRSS extends from -59.5 dBm to -39.5 dBm as confirmed by Figure 119.

unwanted
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Figure 119: iRSS

unwanted
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4.7 Uniform distribution of
ILT vs VLR

You may define a uniform deployment density of terminals/transmitters per km (see ANNEX 13:).
This can either be done by using the “Uniform Density” mode combined with the calculation of a
simulation radius as described in section 4.7.1 and A13.2 or by using the “none” mode combined
with the choice of uniform path polar distance as described in section 4.7.2.



4.7 Uniform distribution of ILT vs VLR

4.7.1 Uniform density mode
- simulation radius
calculation

The number of active transmitters that will be uniformly located within the simulation radius is
given by:

2
MNactive = dEﬂ'shnnanai,Hea“ Prﬂb!mmmiuziun LT {Rsirrmhiiun } (Eq 28)
Figure 120 presents the GUI with the input value.

Settings in the System tab Settings in the Scenario tab
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Figure 120: Setting up the simulation radius in SEAMCAT
(Note that the results of the simulation radius is displayed only after running simulation)

The simulation radius is calculated by using the following formula:

R . _ Thactive
st T
7 densi proby oo

(Eq. 29)

In the example of Figure 120, this gives:

Ryimy = / =% = 0.178km
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Figure 121: iRSS using the simulation radius for 1 active transmitter (R=0.178)

Calculated Radius

r 1
Victim Link Transmitt... 1.42729929292232168 Km Double
rica link Tran on krm Choikle
| Interfering Link Tran...  0.1784124116152771 km Double

Figure 122: Calculated simulation radius with 1 active transmitter

Then for a single interefering link transmitter located at the edge of the simulation radius (R =
0.178 km), the iRSS may be calculated:

unwanted

iRSSunwanted = 33(dBm) + 11 + 9 — (32.5 + 10log(0.178%) + 20log(1000)) = —24.5dBm

When increasing the number of active transmitters to 10 (see Figure 123), the simulation radius
becomes:

/! 10
Rai‘ruu = m$ = {}aﬁﬁdkm
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Then, for a single interefering link transmitter located at the edge of that simulation radius (R =

0.564 km), the iRSSumNanted resulting from this terminal may be calculated as:

iRSSunwanted = 33(dBm) + 11 + 9 — (32.5 + 10log(0.564*) + 20log(1000)) = —34.5dBm

If 10 active terminals are located at the edge of the simulation radius, the iRSS
calculated in the following way:

unwanted may be

iRSSunwanted = —34.6(dBm) + 10log(10) = —24.5dBm

Then the iRSS should be above -24.5 dBm as shown on Figure 124.

unwanted

J Transmitter to Victim Link Receiver Path ] Transmitter to Victim Link Transmitter

Relative positioning of Interfering Link @J
r '-.

Mode [Unifurm density |'J

Puosition relative to O Wictim Link Transmitter
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Delta X [Constant(0.0)] [ Distribution ka

DeltaY [Constant(0.0)] [ Distribution ka

D Set LR atthe center of the ILT distribution

Path azimuth [UniformDistri...] | Distribution | deg
Path distance factor [UniformDistri.. ] Distribution
Simulation radius 1.0 km
Mumber of active transmitters 10”5

Figure 123: Setting up the simulation radius in SEAMCAT with a different
number of active transmitters
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Figure 124: iRSS using the simulation radius calculated for 10 active interferers

(R=0.564 km)
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Figure 125:

Calculated simulation radius with 10 active transmitters
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4.7 Uniform distribution of ILT vs VLR

4.7.2 "None" mode

When you select the “None” mode (see ANNEX 13:), he can also define a Uniform density of
terminal/transmitter by using the Uniform polar distance defined within the path distance factor
and a uniform distributed path azimuth (0 to 360 deg).Uniform polar distance leads to uniformly
distributed terminals in the circular area (area) and the Uniform distance leads to uniformly
distributed terminals along the radius (line).

Then using a user-defined radius of 0.178 km and 1 interefering link transmitter (see Figure 126), it
is possible to reproduce the results of section 4.7.1. Therefore, the same results as those given in
Figure 121 are found as shown in Figure 127.

J Transmitter to Victim Link Receiver Path ] Transmitter to Victim Link Transmitter Path

Relative positioning of Interfering Link @ Interferers densi
F 1 M
Mode lNU”E I'J Density of Tx
Position relative to () Victim Link Transmitter Prob. of transmis:
®) \fictim Link Receiver
O Activity [Constant {
Delta X Constant(0.0 Distribution km
[ (000 l J Time
Delta Y [Constant(0.0]] | Distribution | km
E] Set LR atthe center ofthe ILT distribution
Path azimuth [UniformDistri..] | Distribution | deg
Bath lnss correls
1 i
Path distance factor [Uniform Polar..] Distribution - - — |
Liniform Paolar Dist. D|str||{1.[]*
Simulation radius 0.178 km o*
Mumber of active tfransmitters 1 Bl L

Figure 126: Uniform density using “None” mode
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Figure 127: iRSS

unwanted

/ Uniform polar feature / 1 interfering link transmitter and

simulation radius of 0.178 km (same results as in Figure 121)

Using a user-defined radius of 0.564 km and 10 interefering link transmitters, the same results as
those given in Figure 124 are reached as shown in Figure 128.
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Figure 128: iRSS

unwanted
(same results as in Figure 121)

/ Uniform polar feature / 10 interfering link transmitter
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4.8 Protection distance

If a minimum protection distance between the victim link receiver and interfering link transmitter
is introduced then the simulation radius may then be calculated by using the following formula:

actire
Raimu = 'lll o l dg

V’ T M::E-."i'e,s".'r'-"r""pl'\'.ilbrm.-umjau‘.m

(Eq. 30)

Note: The calculation of the iRSS at each trial will be performed only if the location of the ILT
satisfies the following conditiondit vve = do

Figure 129 presents how to set-up SEAMCAT (See also A13.2 for further details).
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Figure 129: Setting up the protection distance related to the simulation radius with 1
active interferer

The simulation radius (see Figure 131) may then be calculated by using the following formula:

e ]

R = \/ =5 + (0.5)%8. = 0.531km

Calculated Radius

-
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Figure 130: Calculated simulated radius
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Figure 131: Calculation of the simulation radius and the iRSSumN‘_:mte(JI using the

protection distance (for 1 active interferer)

If the distance between the VLR and the ILT is equal to the protection distance (0.5 km), then:
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iRSSunwanted = 33(dBm) + 11 + 9 — (32.5 + 10log(0.520.5) + 20log(1000)) = —33.5dBm

If the distance between the VLR and the ILT is equal to the simulation radius (0.531 km), then:

iRSSunwanted = 33(dBm) + 11 + 9 — (32.5 + 10log(0.53120.531) + 20log(1000)) = —34dBm

These results are in line with those depicted on Figure 131. We can then increase the number of
active transmitters to 10 as shown in Figure 132.
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Figure 132: Setting up the protection distance related to the simulation radius with 10
active interferer
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The simulation radius may then be calculated by using the following formula (see Figure 133 for
the result):

10
Rainm = \/rr =10 4.5 % 0.58 = 0.75km
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Figure 133: Calculation of the Reimu and the iRSSunW‘_mtec|
(for 10 active interferer)

using the protection distance

If the distance between the VLR and a single ILT is equal to the protection distance, then:

iRSSunwanted = 33(dBm) + 11 + 9 — (32.5 + 10log(0.520.5) + 20log(1000)) = —33.5dBm

If the distance between the VLR and a single ILT is equal to the simulation radius, then:

iRSSunwanted = 33(dBm) + 11 + 9 — (32.5 + 10log(0.7520.75) + 20log(1000)) = —37dBm

If 10 transmitters are deployed around the VLR then:
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iRSSunwanted = —37(dBm) + 10log(10) = —27dBm _ 4

iRSSunwanted = —33.5(dBm) + 10log(10) = —23.5dBm

—27dBm < iRSS5unwanted < —23.5dBm (see Figure 133)
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4.9 Power Control

Note: The power control is used only in this section. When considering other sections, the power
control feature should be deactivated.

A power control feature is implemented within SEAMCAT. When this feature is activated it
introduces a variation of the interefering link transmitter power. More details on the
implementation of the power control in SEAMCAT is presented in ANNEX 14:.

When using the scenario provided in section 3 (Victim Link and Interfering Link operate at the same
frequency 1000 MHz but with a interfering link receiver antenna gain should be equal to 11 dBi), it
becomes possible to define the distance between the Victim link receiver and the Interefering link
transmitter.

For simplification, we consider that the Victim link receiver and the Interefering link transmitter are
defined using the following assumptions (1 km distance between the Victim and the Interefering
link transmitter). This is illustrated in Figure 134.
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Relative positioning of Interfering Link @J
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Delta X [Constant(0.0)] [ Distribution ka

Deltay [Constant(1.0)] Distribution km

Figure 134: Setting up the distance between the Interfering and the Victim pair of
transmitter and receiver

If the power control is not activated then the iRSS is (see Figure 135):

unwanted

iRSSunwanted = 33(dBm) + 11 + 9 — (32.5 + 10log(1) + 20log(1000)) = —39.5dBm
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Figure 135: iRSS without power control

unwanted

The same assumption is used for the distance between ILT and the ILR (i.e. x = 0 km and y = 1 km)
where the ILT is the (0,0) origin as shown in Figure 136.
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Figure 136: Setting up the distance between the Interfering link transmitter and the

Interfering link receiver to evaluate the dRSSInterfering link receiver"

The power received by the Interfering link receiver (dRSS ) is then:

Interfering link receiver

dRSSInter feringlinkreceiver = 33(dBm) + 11 + 11 — (32.5 + 10log(1) + 20log(1000)) = —37.5dBm
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Note: You should not confuse the dRSS,nterfering link receiver and the dRSSV,.cﬁm link receiver"

Figure 111 illustrates their differences.

The power control can be input as shown in Figure 137.

Emission characteristics
r o

Power [Constant(33.0)] [ Distribution J dBm

| | Interfereris CR
Emissions mask [User defined ..] l Edit “ e | “ -y ]dadﬁefﬂw
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[+] Power Control

Power contral step size I 5.0 Eﬂl dB

Min threshald ! -35.0 [E] dBm
Dynamic range I 20.0 Eﬂl dB

Figure 137: Setting up the power control for the interfering link

Using these assumptions, the results of the simulation are the same as previously since the
threshold (-35 dBm) is above the dRSS (-37.5 dB). This corresponds to the Case
1 described in ANNEX 14.:.

Interfering link receiver

Now, if the threshold is decreased from -35 dBm to -50 dBm (see Figure 138)
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r Y

Power [Constant(33.0] [ Distribution J dBm
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[+/] Power Control

Power control step size I 5.0 Eﬂ' dB

Min threshold ! 50.0 [ dBm
Dynamic range ! 20.0 Eﬂ' dB

Figure 138: Reduction of the minimum threshold in the PC



Since, the power control feature is activated the gain of the power control is determined according

to the guidance given in ANNEX 14: on page 344. Since the dRSSInterfering link receiver is -37.5 dBm
and:

—50dBm(PCthreshold) + 2 * PCstep(5dB) <-37.5dBm < —50dBm(PCthreshold) + 3 + PCstep(5dB)

The gain of the power control (gl.t PC) is 10 dB (Case (i+1) in ANNEX 14:). This means that the iRSS
will be decreased by 10 dB, i.e. :

unwanted

1RSSunwanted = —39.5dBm — gitPC = —49.5dBm

Finally, if the threshold is decreased from -50 dBm to -70 dBm, the power control feature is

activated. Since the dRSSInterfering link receiver is -37.5 dBm, this results in:

—T0dB(PCthreshold) + 20(PCdyn) <—37.5dBm

The gain of the power control is 20 dB (Case (n_step + 2) in ANNEX 14:). This means that the iRSS
will be decreased by 20 dB, i.e. :

unwanted

iRSSunwanted = —39.5dBm — gitPC = —59.5dBm
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4.10 Antenna gain

For simplification, we consider that the Victim link receiver and the Interfering link transmitter are
defined using the following assumptions (again 1 km distance between the Interfering link
transmitter and the Victim link receiver).

The iRSS is then:

unwanted

iRSS =33 (dBm) + 11 + Gr-(32.5 + 10 log(1) + 20 log(1000)) = -48.5 dBm + Gr

unwanted
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Figure 139: Definition of the antenna gain

In order to investigate the evolution of the iRSS versus the antenna radiation pattern with fixed
location of the pairs of transmitters and receivers (i.e. to get random angle arrival and
consequently random gain of the antenna radiation pattern), it is possible to rotate artificially the
antenna pattern defined in Figure 139 in the azimuth domain. This can be done by rotating the
antenna from 0 to 360 by applying a uniform distribution from 0 to 360 deg to the main beam
direction (0 deg).
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Figure 140: Setting up the rotation in the azimuth domain

The receiver antenna gain extends from 9 dB + (0 to -50 dB) meaning that it varies from +9 dB to

-41 dB depending on the azimuth angle (Figure 140), the iRSSunWanted is then :
-89.5dBm <iRSS ... <-39.5
dBm
Results generated by SEAMCAT are presented in Figure 141.
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Figure 141: iRSS
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