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Introduction to SEAMCAT
Prmuple of Monte Carlao

SEAMCAT at a glance

Modelhng Unwanted and Blocking interference

Setting Emission and Blocking mask

Overview of System Creation

Overview of CDMA/OFDMA
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Spectrum Engineering
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h Increasing penetration of the Regulatory -
existing radio applications
Technological -
h Introduction of new

radio applications Economic considerations -

Requirement for global compatibility amongst many
radio systems within a congested radio spectrum
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Need for spectrum sharing cuopeon

communications
office

e There are no more “"empty” spectrum

e Proposed new systems have to find way of
“sharing” with some of existing systems

e Thus the need for spectrum engineering and
optimisation:

— to find which existing radio systems are easiest to
share with, and then

— determine the “sharing rules”
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Jean-Philippe Kermoal / ECO Page 7




el L)

Need for spectrum sharing cuopeon

communications
office

e There are no more “"empty” spectrum

e Proposed new systems have to find way of
“sharing” with some of existing systems

e Thus the need for spectrum engineering and
optimisation:

— to find which existing radio systems are easiest to
share with, and then

— determine the “sharing rules”

® O o
Jean-Philippe Kermoal / ECO Page 8




el L)

Sharing methods - B
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e Spacing radio systems in frequency office
— Using the gaps between existing channels
e Spacing geographically

— Using the gaps between intended deployment areas
(e.g. cities vs. rural areas)

e Time sharing
— Exploiting different work time (day vs. night)

e Working at different power levels
— E.g. “underlay” spectrum use by UWB
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Sharing implementation ° ° °
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e Agile (cognitive) radio systems require
minimum sharing rules as they could be
adapting dynamically
— Simple example: finding free channel in a given

geographic area

e Traditional rigid-design radio system will
require precisely defined sharing rules

— Maximum transmit power, guard-bands to existing
systems, etc
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Defining the sharing rules *® ° °
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e Analytical analysis, usually by worst-case
approach:
— Minimum Coupling Loss (MCL) method, to establish
rigid rules for minimum "“separation”
e Statistical analysis of random trials:

— The Monte-Carlo method, to establish probability of
interference for a given realistic deployment scenario

— That is where SEAMCAT comes into picture!
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SEAMCAT

Spectrum Engineering
Advanced
Monte Carlo Analysis Tool
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e Developed in CEPT as a co-operation between
National Regulatory Administrations, ECO and
industry

e First released in Jan-2000, then gradually
developed in several phases

e |Latest version 4.1.0 (October 2013)

* Freely downloadable from ECO website
(www.seamcat.orqg)
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Purpose @UFO‘QGO: °
communications
e SEAMCAT is designed for: office

— Co-existence/sharing studies between different
radio systems operating in same or adjacent frequency
bands

— Any type of radio systems in terrestrial scenarios
— Extended to cellular system like CDMA and OFDMA
— Quantification of probability of interference between
various radio systems
e Not designed for system planning purposes

e Limitated for time domain simulation (e.g.
Colision probability), radar
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Typical examples of

modelled system

e Mobile:

— Land Mobile Systems
— Short Range Devices

— Earth based components of satellite systems

e Broadcasting:
— terrestrial systems

— DTH receivers of satellite systems

e Fixed:

— Point-to-Point and Point-to-Multipoint

... and more
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Strategic tool for CEPT (1)€-C-Q
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e For performing compatibility/sharing studies
— Used in generating studies for ECC/CEPT Reports

e As a Reference tool
— Recognised at ITU (Rep. ITU-R SM.2028-1)

e For educating future generation of spectrum
engineer (Administrations, Industry or University)
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Strategic tool for CEPT (2)€-C-Q

european
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e As an agreed work platform wthin CEPT

— CEPT Project Teams (technical experts) can focus on the
input parameters and not on the algorithm

— Exchange of simulation workspaces between proponents
eases the trust in the results
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Usage worlwide €CO
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SEAMCAT | office

1 O 442
Source: google analytics on the www.seamcat.org download page in 2014.

2014 survey: about 800 people downloaded SEAMCAT.
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%
Installing SEAMCAT K

- ) . european
(admlnlstrat“’e I“Ight needEd) communications

On-line Webstart: office

Internet connection is needed at least for the
installation; during later runs Internet used £f
to check for updated version

(Windows, Linux, Mac

Off-line
(Window

e 1GB RAM needed

e Java Runtime Environment (RTE) (version 1.6._027 and above)
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Conclusions CCO

® o o
curopean
e Sharing rules are important element of spectrum communications
optimisation process office

e Unless some intelligent interference avoidance is
implemented in radio systems, the careful choice of
sharing conditions is the only means for achieving
successful co-existence and optimal spectrum use

e Statistical tool SEAMCAT is a powerful tool for such
analysis

e Strategic tool for the CEPT

e Reference tool - recognised at ITU

e World wide usage

e Free tool to run on any operating system platform

Jean-Philippe Kermoal / ECO Page 20



el

® & o
european
communications
office

Thank you - Any qugstions?

o
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Principle of Monte-Carlo in a
SEAMCAT environment
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Jean-Philippe Kermoal - SEAMCAT Manager (ECO)
ISART - May 12, 2015
(Jean-Philippe.Kermoal@eco.cept.org)

EUROPEAN Nansensgade 19 Telephone: + 45 3389 63 00 E-mail: eco@eco.cept.org
Jean- MMEWGAKIQM oal /| ECO  Dk-1366 Copenhagen PagereRgx: +45 33 8963 30 Web Site: hitp://www.cept.org/eco
OFFIC D k

eeeee



mailto:Jean-Philippe.Kermoal@eco.cept.org
mailto:Jean-Philippe.Kermoal@eco.cept.org
mailto:Jean-Philippe.Kermoal@eco.cept.org
http://www.cept.org/eco

el

Outline e

european
communications
office

\K Sharing/Compatibility studies

Pes R

K MCL vs Monte-carlo approach

Event generation
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Sharing/compatibility il

europeQn

St u d i es communications

office

e Sharing: between different radio systems
operating in the same frequency bands (erc report s8)

e Compatibility: between different radio systems
operating in the adjacent frequency bands

e Interference criteria
e Analytical analysis: MCL (worse case)
e Statistical analysis: Monte-Carlo method
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Coexistence between

el

systems -
1 660-1 710 MHz an
nications
Allocation to services
Region 1 Region 2 Region 3
1 675-1 690 METEOROLOGICAL AIDS
FIXED
METEOROLOGICAL-SATELLITE (space-to-Earth)
MOBILE except acronautical mobile
5.341
1 690-1 700 1 690-1 700
METEOROLOGICAL AIDS METEOROLOGICAL AIDS
METEOROLOGICAL- METEOROLOGICAL-SATELLITE (space-to-Earth)
SATELLITE (space-to-Earth)
Fixed
Mobile except aeronautical mobile
5.289 5.341 5.382 5.289 5.341 5.381
1 700-1 710 1700-1 710
FIXED FIXED
METEOROLOGICAL-SATELLITE (space-to-Earth) METEOROLOGICAL-
MOBILE except aeronautical mobile SATELLITE (space-to-Earth)
MOBILE except acronautical
mobile
5.289 5.341 5.289 5.341 5.384
e O ©o
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Interference criteria %
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e Interference criteria are defined to ensure:
e Quality of service (reduce error transmission)

e Service continuity (remote link with rockets,
space shuttle)

e Interference criteria defines the sharing
condition.

Jean-Philippe Kermoal / ECO Page 26
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Interference criteria: C/I °* ° °

european
communications

C/I (dB) ratio between office
e C: received wanted signal (dBW)

e [:. External noise level (dBW)

Example: Fixed SeBERvice, mobile

E——

#+ = Tteration (1)
i —ar = Iteration (2)
—+— Iteration (3}

& = Iteration (4)
== = Jteration (6)

Eb/No (dB)
® O o
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Interference criteria: I/N ° °* °

european
communications

I/N (dB) ratio between: office

e [: External noise level (dBW)

e N: Internal noise (FKTB) (dBW) wanted
e F: noise factor Signal - erference
e k: Boltzman constant Y
e B: system bandwidth

Example: Radars V /\ /

e I/N limit the maximum level of interference
and the risk of false alarm

Detection
threshold

® O o
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Other criteria: il

european
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e C/(N+I) (dB) office
e I/(I+N) (dB)
e Link between C/T, C/(N+I), (I+N)/N

N+1_q0log| 1+—=L1-
N 100 T‘W 1

* Example: C/I=19dB and C/(N+l)=16dB

N+I _ 1
N _10log[1 0I5 }—BdB
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Other criteria:
e Link between I/N and (N+I)/N

N

N1 9 0101110/ |

e Example: I/N=-6 dB

N + |

e But also, capacity loss or bit rate

= 10Iog[

—6

1+107 (%)

el L)
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~1dB

0SS
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The MCL approach . .
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. : office
e The stationary worst-case is assumed

Wanted

Sign \
\’/ ] § v

L/< ilnterferer
Dmin, or minimum frequency separation for D=0

— However such worst-case assumption will not be
permanent during normal operation and therefore sharing
rules might be unnecessarily stringent — spectrum use
not optimal!
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Monte-Carlo approach il

european
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. : Fi
e Repeated random generation of interferers and ﬂ"{éf’r

parameters (activity, power, etc...)

Wanted

Sign \

A

— After many trials, not only unfavourable, but also favourable
cases will be accounted, the resulting rules will be more “fair”
- spectrum use optimal!

j Victim
' Active
Interferer
Inactive
Interferer
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Monte-Carlo Assumption il

european
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e User will need to define the distributions of
various input parameters, e.g.:
— How the power of interferer varies (Power Control?)
— How the interferer’s frequency channel varies
— How the distance between interferer and victim varies
— Etc..

e Number of trials has to be sufficiently high for
statistical reliability:
— Not a problem with modern computers
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Event generation €.C.Q
Generic mOdUIe european

communications

: : office
e Random generation of transceivers
e Link budget
* Signal values
e Only 1 victim link RSN i

e MANY interfering links &/ .-
... or interfering systems <

% Bmens dow)
’. I ® cokisn (ow N T \ |

example for one event

® O o
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... after 1000 Events

1.0

o9

og

07

0.8

05

0.4

03

0.2

01

(km)

0.0

01

* Distance

0.2

-0.3

0.4

-0.5

-0.6

-0.7

-0.8

-0.9

oo 05 10 15 20 25 a0 35 40 45 50 55 6.0 6.5 7.0 75 =)) 85 a0 a5 10,0 10,5
X Distance (km)

| BT ® <yictim (generic module)= Tx LR <victim (generic module)= Rx|

Positioning of transceivers for 1000 events
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How event generation P

* european
WO I‘ kS communications
office
e Succession of snapshots... dRsS
1) Calculate d, Ptx, GaTx, GaRx, L . Snapshot;
2) Calculate dRSSi AIRSS
Snapshot:#

1 elielAtee PR BT« S8R« L

2) Calculate received signal, if PC, adjust Ptx

(*) Except CDMA/OFDMA systems
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Results of event cCO

- ® & o
generation european
] ] ] communications
e Vectors for useful and interfering signals: office
Results:d8SS Vector ((Bm) = x|
— v | dRSS

70 ¢
|
5 awod |||

|

|

| |
N . |
| \
) |

[\
|
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Evaluating probability cCO

of interference RSB

communications

i dRSS -> (C) - For each random event where  ©ffice
- dRSS>sensitivity:
5 . Desired signal value (dBm)
':_';-’ |3:|-‘
& 130 . . C/Itrial > C/Itarget?
140 > Interfering signal (dBm)
o Interference (dB)
” IRSS -> (1) Noise Floor (dBm)
& 100 "
E»HC
& v
& 1o
g s - If C/Tial >C/Tiarger: "good” event
5 10 = If C/Itrlall <C/Itarget: “interfered”
o - Finally, after cycle of N, events:
mu 5 W I 20 I/ N I @ -ssFm 86 % 05 TO 75 60 B9 WO 06 Overa” Pinterference= 1_ (Ngood/Na//)dRSS>SenS
® O o
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Event generation cCO

Ceular system module @~

communications
office

e Random generation g
of transceivers
e Link budget s

e MANY interfering links
.. or interfering systems

-----
''''''

[= .

¢ Only 1 victim network
.... but many victim links (UE-BS) computation
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CDMA results

Initial capacity: Number of connected UEs before any external

interference is considered.

Interfered capacity: Results after external interference is applied.

Excess outage, users: How many UEs were dropped due to external

Outage percentage: Percentage of UEs dropped due to external

interference.
interference.
s
;
5.’\:
;l
5
in
-
. . . - | E ”1 0 1 0

Jean-Philippe Kerma

Simulation Results
CDMA Reference Cell Capacity

s an 15 0 8 W E£ = & 0 5 0

Emin

COMA Referente Cell Outage

Result Vectors

Summary of results
Feletance Coll
Aaies Cas ity i we
LA Syl
Awrnge chaschy ks 0%
Mot it far o Copacty per Coll
Cofarem sure of LU 2

el L)
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OFDMA results

Non interfered bitrate: bitrate before any external interference
interfered bitrate: bitrate after external interference is applied.

25008
22008
20,008
17.500
15,000

é 12508 ||

>
100ap

rsav
s000 ||
2200

Simulation Results

OFDMA Rufarence Coll Achisved Darate

T L e Lt

m 11 0 pid 113 " a " = “ m " N ™ " L L] a1 "

Esarts

OFOMA System Achieved Barme

B el e T TR

ALY 10 0 b w » w 49 2] “ €0 ©w m ] 0 8 L2 8%
Coarts

Result Vectors

Avg rowefered Otrabe, ppviem
Mg Non Ieta v 8 Envade, systan)
b rhoes B Brirat, 1of ot

Summary of results
Tofwtwizw Cok
AMcape capatiyions D9
Aaape UM e 3TN
CHDMA Sywims Gactive umat )
Sawape capactytons  OON
AMeape beras ons 4 000N
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Conclusions 3
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. . - .. ) communications
* \Versatile tool to configure victim and interferer cffice

e SEAMCAT returns the following results

Victim system Intereference criteria

Classical (generic module i.e. non | Probability of interference based on C/I, C/(I+N),

CDMA/OFDMA module) (N+I)/N, I/N
CDMA Capacity loss: number of voice users being dropped
OFDMA Bitrate loss: number of bit rate lossed compared to a

non interfered victim network

® O o
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Extra - Reminder © o o
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e |og10(1)=0 10*log10(1)=0 7

e |og10(2)=0.3 10*log10(2)=3

e |og10(10)=1 10*log10(10)=10

log10(100)=log(107~2)=2%*log10(10)=2
10*log10(100)=20

10*log10(25)=10%*log10(100/4)=10*log10(100)-10*log(4)
=10*log10(1072)-10*logl10(272)
=2*log10(10)-20*log10(2)

=2*10 - 2*3=14dB

10*log10(2500)=10*log10(25*100)
=10*log10(25)+10*log(100)=14dB+20dB=34dB
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Thank you - Any questions?

< NTECARIC VOMAT Do You MEA...
pen %}ME INTERFEREVE ¢
1 { | {

AL

Kin
=
(b
vz
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A glance at the tool

European Communications Office
Jean-Philippe Kermoal - SEAMCAT Manager (ECO)
ISART - May 12, 2015
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K Architecture

Graphic Interface

L:brarles and Batch
Muitrple vector display

Compare propagation model
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Main interface il

european
communications

e Windows GUI - oriented office
* Main element { workspace.sws |

- »SEAMCAT 4.0.0 - rey 2021 - buildtime: Thursday May 24. 2012 - 19:08

File “iews Library YWorkspace Tools Help
NUHOQ 92 Gaed §AAARWE @

_[ @ Mewy Workspace_11 ]

Yictim Links | Interfering Links | Simulation control T Simulation Qutline T Simulation Resulis T Interference Calculations | Cellular Structure

\ )

Simulation controls:
number of events etc..

Simulations input data - scenario:

. Simulation results:
Equipment parameters, placement,

propagations settings, etc dRSS/iRSS vectors,
° 9% = Pinterference, Cellular
e o o structure
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Data exchange via XML .
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Physically a .zip file with “sws” extension including
XML files for the scenario and the results

Save workspace results? x|

Saving workspace named Mew Warkspace_11.
Do yau want to save the warkspace with the results? (estimate size offile; 1.03 MB).

[ Sawe with results ] [ Save without results J l Cancel save J

I -:l WinZip - test.sws

. File  Actions View Jobs Options Help

=(of x|}

e
| { \

- .|7 , '} . N ; \'
| e A YL ] : y Moty
.‘_.‘.! | '.5@ 'J?Q J =Y
Mew Open Favorites add Extract
2| Mame ~
| #Jresults
lﬂ scenario.xml
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SEAMCAT 4,00 - rey 2021 - budidtions: Tharsday May 24, 2012 - 15500

Fae Yiew Llray Wokipace Tools Helo
. HOoU 92
| 2 e vyomspace.11 [

Amlations

_l Visten Links. | wzertanng Lin Simulaton corrol | Simutaton Outies | Simulaton Resuits | wesrizrance Caluwations

twt o atson Systom selection Genmral

Narme ViesmSystemLink \® Generic system COMALL CEOMALUL | Userdefned dRSE (0Bm) [Constant(D.0) dBm
COMADL  (_ OFDMADL

Descripton Frequency [Constant(300 0} | Diskitaston | NHz

_] FRCAHNE | Transmifer | Transmitke 00 Recemst Pam |

ftec Identincation

Woam Link Tr.vre:v:n»;-v o ‘~':.)r'- Link ﬁ'-_'~:e;o.-v Path D e
Libr - ‘ L 5@ Floar Konataen-110.0 | Disvmuson B
...... 1R Jcking mode Uset Defimed v|

ackang mask {-onztare (0.04 Edit “ 2 - <]

emoduladon rejecion Constant (203 Funetion |8

Rt poswer dmamit (arge H e
ettty 1020 B e8m

i icephon Eancwth 2000 3 kHz

Cvsrioadng

Rignt  Constandt S Dimtring
e 0 geg i poinling to the Tx
pevuihy oonstad-0.001 | Diskibuton | deg

jon red . 0 Geg Is poinling to the Tx
pvation foonstand0 0)) Distributon  dag

View of parameters at a
glance

Graphical reminders (tooltip)
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Scenario parameters

Positioning of two systems in frequency

Powers
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SEAMCAT 400 - rev 2021 - buslidtine: Thursday May 24. 2012 - 108 lar x|
fie View Lovary \Wolkspace Tools Help
1 HOO = F AR O WA RKAME W
Masks — Joummmeen
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A Ct I V I t Nams VittimSystembink & Genenc system _ CONALL ) OFDMA UL | User-detred 4RSE (dBm) [oberstan)0.0) dBm
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— {
A n te I I I la _I RNMI] Tranamitiss 1 Transmitar o Recatvar Path |
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EtC oA | . 1Y R T o B il e | Nolga Floor {Constanti-110.0% Distribution | aBm
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Graphic interface (1/2)

Intuitive check of simulation scenario

_J' [} towwnmseesace 11 |

| VK L | ooy Liees | Seieanon coeo | nnuaununul A IR R | WO Cak o
Scenwn Cradectine

i

SEANMOAT starty rw 1 svllaseoncts 3040

B0 Q01205 2 SEAMCAT 4000 16 nose oty bn Engae 1 EEES (20120313 SEAMCAT YAt hop Kr wegroan
& A 2010 (ox

Serntaton Snenay Seragatan Sann
et Madn whdan 0w Ourern Perterrng Ta Fvere Convm ation Camgiet e
Lesem . \ Cu o
T o o aRe3 AR o 11053 B WME | Curemprocess A
Tl By ean a0 =Tt ) w227 e YI64im 12168
Slazead i oh GOm iy (REStHPaY B Ern 35,00 En 11198 we of whee ted rareory e TRTISE 0 | wincatee 1IEBM b (16 %
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Libraries and Batch e o o
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Spex
OOV ES o namm urzue
_ Doanpion Sased on 3GPP TE 16101 V32 8- EUTRK User Equpment (UE) rado ¥antmis3ian and rerepon
-

e Easy to create workspaces

with predefined libraries ... = =™ = |
e Edit, import, export -
15 15 » Sm §~
3 .
i
‘° D eumonnoon
. Tl — Nomde
e Easy to run sequentially B |
workspaces
*Batch list - new batch x|
1 Q- HWQ @ Workspace list
e Batch operation S
® 0 o
Jean-Philippe Kermoal / ECO ( — ) T ] (_8tartbateh simulation | | Stop Batsh || Resetsimulation | | View Repart




Welcome + News

History

el

® & o
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e Welcome + News

CSEAMCAT 4410 - pev Z02 4 - huilime i sdyy My 20 2112 - Le28
Tools bHeip

Fig View Librsry
D WOo0 92 a400 W AAAME @

M }\
Clckan kon % begin

Wi are 3 e
L Lo 210 27 o
Wokopase 10 an >
New ~Wokpacs 102w Open
ate tel pertaw
Recently Used

- 9 &
Holp

Batch

www.ceptargeco

\ ) Show ez wetcome sereen a1 slane
\

SN [2012.09-24] SEAMCAT 4.0.0 iz now oniling
Enjoy N (701 7-03-13] SEAMCAT Workshop for
DRgNrEs (5 Juna 2012) (lin

[BEAMCAT startup tme In miliseconds 3000

e History

2401
m Yiews Library \Workspace Tools Help
D MewWinrkspace Ctrl+M
|7 Open‘orkspace Ctrl+0
B 5ave wiorkspace CHr+5
B caveviorkspace As
B =20 20 Ctrl+A
@ Close workspace Cirl+
b= | Impoart Library Ctrl+Shift+]
Eg Export Library Ctrl+Shift+E
< Import Legacy Library
A Import Lenacy Scenario
Configuration Cirl+G
1 S AMew Workspace_31 sws
2 L AMew Warkspace_2F sws
3 Mew Warkspace_ 26 sws
4 GO AMew Workspace_19 sws
A G antenna-test_sent.sws
\o] Exit CHrl+x

J
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Propagation model plug-in €.C.Q

european
communications
office

e This plug-in may be used to define ANY kind of propagation
model

e The plug-in can replace a built-in model

e It is a software programme developed by YOU

e Use Java language, compile using open development tools
e Can be embedded to the workspace for sharing with others

e Examples (+ source code) available on the on-line
manual.

® O o
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Multiple vectors display

Calculated vectors or
external vectors

wpCompare vectors
Vector list

Add or rermove extern3

1+

¥ B[ workspaces
v iﬁ Mew Waorkspace_13

L4 D[ﬁ iRSS Unvwanted
» (& irSS Elocking
» & RS Interrnodulation
v B New workspace_14

» ME dRSS Vector (dBm)

» [J[& iRSS Unwanted

» [J[& iRSS Blocking

» [ iRSS Intermodulation
v iﬁ Mew Workspace_16
» ME drRSS vector (dBm)
» [ iRSS Unwanted
» [ iRSS Blocking
» & iRSS Intermodulation

Cumulative Probahility

0.8

07

0.6

0.5

0.4

0.3

0.2

0.1

0.0

Statistics and
signal type

el
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-130 125 -120 -115 -110 -105 -100 -85 -80 -8
dBm ™

-160 -145 -140 -135

— dRSS Vector (dBm) — dRSS Vector (dBm) dRSS Vector (dElm)|

"
PRS-

Display

() Yectar

() CDF.

() Density

Identification

Mean-130.63 dBm
Median-131.48 dEBm
StdDev:11.81 dB
Min: -175.93 dEm
M -71.72 dBm

I

AR

PN SRR TONR WEEE (IR SRER sea Meh
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Comparing propagation

model

- _»Seamcat Propagation Model Test 5[

Propagation list Propagation Model parameters

Add or remaove models Extended Hata

Q _ _ :
Click to configure Propagation Model: l Fropagation Model J
Distance: Constanti1.0) Distribution krm
Frequency: Constant{900.0% l Distribution J MHz
T Height Canstant(10.0) | Distribution Jm
R Height: Constant(10.0) | Distribution Jm
Selectthe common parameter for comparison [Distance "J
Distance: UniformDistribution{0.0, 30.0% [ Distribution J krn
Specify number of samples: 1000
Note: Mot all Fropagation Models use all ofthe parameters above
[ Generate & sort and show samples inxy farmat J [ Generate and show samples J

Compare two or more
propagation models

R < | 000 sanogies I 7 seodely

2500 S30%

el

europeQn
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office

Results in linear or
log format

1000 samples from 2 models

7508 1000D 12530 15080 17500 23000 23580 25080 27500
Urtiom DistrvetondD 0, 389

&) Umewr . Log
coF
Derty

Iberestic atian

Mean 1110 s
Nedaat 21 235 ot
SDex 11 5558
NN §36 B

Nax 14190 dBm
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Open source

e (Open source in Java

e Source code available upon request

e 2 steps procedure:

1. License agreement to sign

2. Register to the “seamcat source code” group

SEAMCAT™ SOURCE CODE USER'S
LICENCE AGREEMENT

1  Preamble

1.1 SEAMCAT™ js a public-domain software; its executable code being distnbuted free-of-charge by the
European Communications Office (ECO); its purpose is the statistical assessment of interference between
various radiocommunications systems. SEAMCAT had been developed through a joint effort of several
Telecommunications Administrations of CEPT countries, co-operating industry partners and ECO.

1.2 "SEAMCAT" is a trademark registered in the name of ECO in many jurisdictions around the world.

1.3 By sigming this Licence Agreement. the undersigned (hereinafter - the User) enters into agreement with ECO
#n 1ea tha QEAMOAT camrra anda and in Aning ca will ha hasmd he all of tha acenniatad tarme and sanditiane

® O o
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SEAMCAT Source Code »

SCAMCAT Savree O

Refresn documenk Ast

* Fowers

aoooon

Meeting documents

o e 2

has #|

el L)
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« Ny tvolke

— T —

s i Uroup sdornason

SEAMCAT Soarce Code

T A0 % frvourte growos
™ Weton b roop
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Conclusions RSB

communications
office

e Simple architecture allowing any radio system to simulate

e XML data exchange

e Intuitive graphic interface

e Libraries and batch to help your daily SEAMCAT work

e Propagation model plugin interface

e World wide usage
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Thank you - Any questions?
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Outline e o o
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Interfering modes

A

\ Unwanted emissions case
W Blocking case

| Exercise #3
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Interference Calculations

Interfering Modes Interference Criteria

J [€] Mew Warkspace_31 ] \ \

el
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ictim Links | Interfering Links imultion contro imulation Outline imulation\Results | Interference Calculations ellular Structure
Wictim Link Interfering Link: Simulf trol | Simulation Outli Simulati It Interfi Calculati Cellular Struct

General

Calculation Mode ignal type \ ()M’l

(] Unwanted ® cr dB

{®) Compatibility
[ ] Blacking L i+ Hy dB

Overloadin () N+ 10N dB

I_J Translation u . .

Intermaodulation

\_

h

Events
Events (RSS = 5.,

Bensitivity (dBm)

J

Unwanted and Blocking Signals

Jean-Philippe Kermoal / ECO Page 62



el

Unwanted Emissions © o o

european
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e Victim Receiver Bandwidth Interferer emission mask office

A 4

d
b A

A 4
A 4

fv fl

e Interfering System

Interfering emission mask

v

fi

® O o
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Exercise #1: cCO

Unwanted calculation european

communications

e Set victim link receiver (VLR) office
e Name: VLR Exercise #2
e Frequency: 910 MHz
e Interference criteria: I/N = 0
e Noise level = -110
e Bandwidth = 150 KHz

e Set interfering link transmitter (ILT)
e Name: ILT Exercise #2
e Frequency: 905 MHz
e Power: 23 dBm Offset | Mask | Ref BW |

e Emission mask: default mask gx o 1%

e Path between VLR with ILT

e Propagation model:free space (no variation)
e Position (x,y): fixed, 10km apart
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Simulation caontral | Simulation Cutline | Simulation Results I Interference Calculations  Cellular Structure

Identification System selection General
Mame |Victim5ystem|_in|<1 | ® Generic system () COMAUL () OFDMA UL | Userdened RSS WBM ConstaniO O] Diciioion dBim
() COMADL () OFDMADL =
Description Freguency [Constant(@10.0)] | Distribution | MHz
J Receiver T Transmitter T Transmitter to Receiver Path ]
T ]
T X
Type Parmmelers
&) Constard o 1 0100 B
User vd Sonstan t{ (1|
- &
_ Gausssan _
_) Rapeigh |
I/ Untlormn polas distancs 8
/ Unsom polae angle
_J Uszar gafined (stair) )
/) Discrate unisrm o
|
3
| Ox Cancel Hep |

® O o
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Victim Link Receiver

el

J Receiver I Transmitter ]' Transmitter to Receiver Path ] ANAaicea fla~r
TNOTS T TH1OUO1
Receiver identification Antenna Patterns Identification Reception Characteristics
Linery | 3 || 3 | LBEIRy a3 B Noige Floor [Constant(-110.0)] | Distribution | dBm
Mame |VLR Exercise #2| | Mame DEFALLT_AMT Blocking mode [User Defined .‘l'J
Elocking mask Caonstant (0.0 ! i dE
Description Description t [ 0o l Endit “ e “ g J
DeSC” pth n Intermodulation rejection [Constant (0.0)] [ Function J B
[ ] Receive power dynamic range 30.0 B dB
Antenna Peak Gain 0.0 E| dei
ot 4030 [ 4o
— [ ] Harizantal Fattern dE,
Antenna pointing i Reception Bandwith 150.0 B | kHz
E 3 [ ] vertical Pattern d
— || Owerloading
Antenna height  [Constant(1.4)] Distribution | m [ | Sphetical Fattern Ovetlnading thrashold [ConstaR]é] t béjﬁ'd dth dBm
(] Azimuth ref: 0 deg. is pointing to the Tx Cep |On WI
) T Receiver filter [Constant (0.00] Function dE
Antenna azimuth [Constant-0.0)] | Distribution | deg
[ Elevation ref: 0 deg. is pointing ta the Tx —
Antenna elevation [Constant(0.0y] | Distribution | deg Interference Criteria
Cil 190 B dB
CI{N+ 1 16.0 5 dB
+ [ a0 5l ge
/1 0.0 [E de

Interference criteria
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Interfering Link

el
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J [8] Mewwarkspace_31 |

imulation control ]’ Simulation Qutline I Simulation Results ]’ Interference Calculations Cellular Structure

Wictim Links | Interfering Links I

General

?Idemiﬁcaﬁun System selection
F— New Workspace_31_ILK1 (® Generic systern () COMAUL (L) OFDMAUL
— () cOMADL () OFDMADL
Description
\

J TransmiﬁerT Receiver I Transmitter to Receiver Path T Transmitter to Victim Link Receiver Path | Transmitter to Wictim Link Transmitter Path

Frequency [Constant{305.0%]

Distribution

MHz
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Interfering Link Transmitter

el L)

europeQn
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office
_[ Transmitter T Flecei\rer I Transmitter to Receiver Path I Transmitter to Victim Link Receiver Path | Transmitter to Yictim Link Transmitter Fath
_Transmitter identification _Antenna Patterns ldentification _Emission characteristics e -~
Library | G| Il 3 J Lt | 3 Power [Constanti23.0) | Distribution | sBrm
Marme DEFALLT_Tx Marme DEFALILT_AMT
Emissions mask  [Discrete Func..] l Edit H a Jl B J dBciRef BYY
Cescription Cescription

_Antenna pointing i

Antenna height  [Constant(l.5)] Distribution | m

[] Azimuth ref.; 0 deg. is pointing 1o the Rx

Antenna azimuth [Constant-0.0)] | Distribution | deg
|_| Elevation ref: 0 deg. is pointing to the Rx

Antenna elevation [Constantio.0j] Distribution | deg

Antenna Peak Gain 0.0 5 dBi
|| Haorizontal Pattern B
|| wertical Pattern B
|| Spherical Pattern B

|| Emissions floor [Dizcrete Func..]

Function dBmiRef By
U powerceniel = m1SSiON Mask
Fower control step size 20 E de
Win threshold -103.0 [ﬂ dBm
Dynarnic range 6.0 B de
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Unwanted emissions mask

el

european
communications
+_»Interfering link transmitter emissions mask [Offset {MHz) ; Mask ¥alue {dBc) ; Rel. Bw: (kHz) El f
Mame DEFP-.ULT_EF'ECTHUM_EMIEEION_MASK_EIl
Description
Offset | Mask | Ref. By Load 0.0 9 5 ! ! -
'1|:| 'I:l 1|25|:| ;J _n1 4 . ................. . ................ .
10 -0 1,250 Save R - e —
Clear 0.3 ................. ................. ................. ....................
DefaUIt Value adld ) _E; ................. ................ ....................
B 05 || — S —
erroneous value Delete IS S E— A— — —
E;ee the following Elﬁ'lm _E;. ., ................. .. ................ . ....................
presentations___ 0] ................. ................. ................. ....................
_1.0. :,I ................. :. ................ :,I
10 -5 0 ] 10
MHz
|-I- In Ref, BW,. (kHz) — Mormalized in 1 MHz
[ ] J l Cancel J l Help J
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ILT - VLR Path e o o

[ Transmitter T Receiver T Transmitter to Receiver Path T Transmitter to Yictim Link REeceiver Path ] Transmitter to Yictim Link Transmitter Path r@
A9
ﬁelaﬁve positioning of Interfering Link Interferers density fﬁropagaﬁon Model N\
Made | Corr fvictim link-= 1LT%) = Density of T 1.08 1km* Selection [Free Space (TU-R.. |7
Position relativeto () Wictim Link T ith issi =
osition relative to () Victim Link Tranmsitter Prob. oftransmission 10 (] variations

(®) Victim Link Receiver

Activity [Canstant {1.0)] Function 1ih Variatians Std. Dev. P
Time 1.0B hour &

Dalta Qrigin anvictim link 0.0 E km Pratection distance 0.1 krr
k [P ENT ﬂ{-h £y Lil HW )

Delta X Crrigin an victim link 10.0 B km

Path azimuth [UnifarmDistri...] Distribution deg
Path distance factor  [Uniform Polar..] Distribution
Sirnulation radius 1.0 krm
Murmber of active transmitters 1 Pathloss Correlation i_
To position with i Usze Pathloss Correlation
Delta x {to position with) 0.0 krm e 10.0 dE
Cielta v (to position with) 0.0 krm Correlation factor 0.5
Minirmum Coupling... 0.0 dB

Att = 32.44 + 20 x log (f (MHz)) + 20 x log (d (km))
Att = 32.44 + 20 x log (905 MHz) + 20 x log (10 km)

Att = 111.57 dB
® o o
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Flle "Jlew lerary Workspace Tools Help

Simulations... o e

Scenatio Credentinls

europeQn
| mﬂ";' nk : Maan Nadian Sxbav ; 2
neamanng hnl 2 o
Total Elagsed 20000 H004-din e ’O] CommUﬂlCOthﬂS
Totat Shown 4w R33unvanted 07.78 dBm G778 dBm 04 K
Elapsad lime Oh 00m 015 g it PP Ofﬁ C@
Estmated Remaing ime -
Last saved Cakulation Rate 12422 evantsls
Sconario outine

Power in the victim bandwidth:
P(dBm/Bref) = Pe(dBm) + att(dBc/Bref) + CF

T R Pe = 23 dBm + 0 + 10*log(150/1250)
P8 e g T Pe =23 dBm + 0 - 9.21dBm

5 ol oo £ il Pe =13.79 dBm

2| 2 - "
: Correction Factor (CF) needed

A Distance (vl

”"d»'ﬁo 7& 4H0 25 0D 25 SO TS 0D 25 150 173 ch 223 'Zéﬂ 25.5 because Vr BW < It BW

fspace 31 _1E1> Ty @ <VetmSystemin T New Worlspace 31 L)

IRSS Unwanted = Pe + Ge + Gr — Att (free space)
IRSS Unwanted =13.79 dBm + 0 dB + 0 dB — 111.57 dB

IRSS Unwanted = - 97.78 dBm
CI )
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Results © o o

europeQn
J @ Mew Warkspace_31 ] CommUﬂICOUOﬂS
[Victim Links I Interfering Links I Simulation control I Simulation Cutline I Simulation Results I Interference Calculations ] Cellular Structure Ofﬁce
Calculation Mode (C SHnarype N\ Interference Criterion
l [ Unwanted J Qe 16.0 dE
(® Compatibility
[ Blocking L crg+mny 160 dE
Overloading )M+ 20 4B
l_J Translation =10 - "

Intermodulation

Interference Calculation Engine Control

b Start Stop M First 4 Previous P Mest M Last € Delete ICEConfiguration 1 of 1 ICE status: Complete Current

Translation Parameters Results

Compatibility (single result)

Intermodulation response level fyictim link
Fower supplied ! Mew Warkspace_31_ILKI1 Frobahility 100.00%

N=-110dBm
IRSS Unwanted = - 97.78 dBm
IIN =-97.78 — (-110) = 12.21 dB (- Calculated by SEAMCAT)

o o o Interference Criterion was: I/N = 0 (= Input to SEAMCAT)
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Results... cCO

J @ MNew YWorkspace_31 ] GUFODQQI'\
[Victim Links T Interfering Links T Sirmulation control T Simulation Qutline T Simulation Results T Interference Calculations ] Cellular Structure CommUr\lCOthﬂg

Calculation Mode Signal type Interference Criterion FF
W] Unwanted O cil 14.0
O compatibility J
[ Blocking O cig+M 160 de
Overloading L (W 20 de
(®) Translation =
Intermodulation @ N o o

Interference Calculation Engine Control

B Start B ctop M First 4 Previous M Last £ Delete ICECanfiguration 1 af 1 ICE status: Complete Currentp

Translation Parameters Results

Elocking respanse level [yictim link Compatibility (single result)

T T LT TR S LTI TE e W TCT T TR

Frobahility

Translation (probability function of translation parameter)

100

75

50

Probability (%)

25

CIN=0

Pe < 12.5 dB at 50%

Win (dBrm or dB) u] o] 5 10 15 20 25 30 35 40 45 50 55 B0 B5 7l
Translation points (dEBm aor dB - depending on the selected transmitt

hax (dBm ar dB) 100

# Paints 100 | Save translation results |

® 0 v
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Exercise #2: cCO

SEM calculation SurpeHn

communications

How to check that the Spectrum Emission office
Mask is properly calculated?

e Easy tool in SEAMCAT - “Test Rel. unwanted” tool
e Launch the “Test Rel. unwanted” tool

Z»Rel. Unwanted Function x|

: MIRLEN Help
i@ Batch Operation Clrl+B ) _Configure Function Test R
4 Test Distributions Ctrl+Shift+D Frequency Difference [Constant(d.oy] Distributian MHz
#, Test Propagation Models Cirl+Shift+m =
= — = = WR Bandwidth 150.0 [ kHz
2 TestRel Unwanted Ctrl+Shift+L)
Define Unwanted Function [Discrete Func..] Edit
E Pocket Calculator Checks the unwanted emission functian =
;tﬂ Compare Yectars Citrl+ Shift+y ‘ Specify number of samples; 1000 D
[ Generate and show samples J [ Close J

o Af = fi-fv = 0

e VrBw = 150 kHz Offset | Mask | Ref BW |
e SEM: same as in Exercise #1 P O

Results: -9.21 dBm

® O o
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Blocking

e Victim Receiver Bandwidth

Rejection of the receiver

<
)l

a

A 4

el
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s office

v

e Interfering System

>
S
e

s

fv

fi

Interferer

A 4

fi
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Blocking: 3 Modes €.C.Q

european
communications
office

User Defined (dB): Rejection at the receiver

-

Protection Ratio (dB):
Atte,,in, = Blockp +|C/(N+I) — I/N|+ (N+I)/N

Sensitivity Mode (dBm): Maximum Acceptable Value of Power

® O o
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S =-90dBm
22" N =-110 dBm sensitivity Protection ratio

Max I/N = -6 dB

1
for the simulation of a 'reﬁ' system also the

noise figure has to be considered
Relationship between signal levels'



Exercise # 3: €cCO

blocking calculation e o o
european
communications

e Set victim link receiver (VLR) office
e Blocking mode: user defined X AlY
e Blocking response: function 0-; 23
(Load the "example of a blocking mask.txt” file) :0:7 5
e Interference criteria: I/N =0 -0.6 10
e Noise level = -110 -0.51 3
-0.5 0
0.5 0
0.51 3
e Set interfering link transmitter (ILT) gf?i ;g
e No change | 0:9: 20
7 50

e Path between VLR with ILT

e No change
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Victim link

J @ Mew YWorkspace_31 ]

european
ications

_[ Wictim Links T Interfering Links T Simulation control T Simulation Qutline I Simulation Results T Interfarence Calculations  Cellular Structure

. Identification - System selection - General
Narme victimSystemLink ® Generic system () COMAUL () OFDMA UL [ ] User-defined dRSS (dBm) [Constant(0.0)]  Distibution  dBm
) COMADL ) OFDMA DL
Description Frequency [Constant(S310.00] | Distribution | MHz

J Receiver T Transmitter I Transmitter to Receiver Path ]

i Receiver identification : i Antenna Patterns Identification : i Reception Characteristics

Library [ a3 J[ 3 J Library a3 I3 . R 4Em

Mame WLR Exercise #2 Mame DEFAULT_AMT Blocking mode |_UserDeﬂned

Elocking mask [User defined ] L ]

Description Description
Intermadulation rejection [Constant (0.0)] 50
45
E——— Receive power dynamic range
Antenna Peak Gain 0.0 E]| dei o ¥ 4 g 40
Sensitivi
|| Horizontal Pattern dB v 35
Antenna pointing i Reception Bandwith
- — < |1 vertical Pattem dB L0
|| Owerloading = 95
Antenna height  [Constant(1.5)] Distribution | m || Spherical Pattern dE Gelalins el ([EomsE o] o
Q] Azimuth ref: 0 deq. is pointing to the Tx
i R Receiver filter [Constant (0.0)] 15
Antenna azimuth [Constant(-0.0)] | Distribution | deg -
|| Elevation ref.: 0 deg. is pointing to the Tx . | |
Antenna elevation [Constant(0.0)] | Distribution | deg 0 | ::
Interference Criteria VH G =y WY am
- MHz
fal | 100 B ao
CI{M+1) 16.0 E dB
N+ 10 R a0 E de
1IN 00 [E de

® O o
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VLR Blocking Mask

el

® & o
Olirop@Qﬂ
» »Receiver blocking mask, X{MHz) / Y{dB) x 3 3
nMuNications
Marme seamcat warkshop e
Description | example of a blocking mask
Type User defined function
() Constant . a|r -
(®) User defined E a0 ] !
-0.4 S0 | =&ve | aa || ..........................
-0.7 20 !
-0.6 10 !
0,61 N [ - }"i“'} ..........................
0.5 0 !
a5 a T U TN S
0.51 3 !
0.6 100 [ =¥m | g ..5.. ...........................
0.7 20 ' E |
III.Ell a0 [ fl
| 7 50 -5 so ~hould be
Att blOCk|nQ =50dB definled at the

(e.g. Define

1 in ETSI Standards) | xex

[ ks J l Cancel J l Help J

freqliency of
the Interferer
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Simulations

_[ @ Mew Workspace_31 ]

el L)
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[Uictim Links T Interfering Links I Simulation control T Simulation Qutline T Simulation Results I Interference Calculations 1 Cellular Structure

_ Scenario Credentials

Yictirm link YictimSystemLink (Generic system)
Interfering link Mlewy Wiarkspace 31 LK1 #1 (Ge...
Total Elapsed 20000

Total Shown 401

Elapsed time: Oh 00m 02s

Estimated Remaing time: -

Last saved 21-05-2012 15:30:20

_ Simulation Summary

hedian St Drey
dRS5 -118.71 dBm -118.45 dBm 11.82 dBE
i MLl = | = 1
| iIRSShlocking -138.57 dBm -138.57 dBm 0dB I

Calculation Rate

9411 eventsis

IRSS Blocking= Pe + Ge + Gr - Att (free space) - Att block
IRSS Blocking= 23 dBm + 0dB + 0dB -111.57dB - 50dB

IRSS Blocking = - 138.57 dBm
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Results cCO
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J @ Mew Workspace_ 31 ]

europeQn
[Victim Links I Interfering Links I Simulation contral T Simulation Outline I Simulation Results T Interference Calculations ] Cellular Structure 5 t
_Calculation Mode Signal type Interference Criterion _ communICcQtions
- office
|| Unwanted Il 18.0 dB
® Compatibility _
(] Blocking (Jcig+M 160 dB
Owerloading LN+ DN 50 dB
_J Translation -
Intermodulation ORR L dB

Interference Calculation Engine Control

b Start Stop | M First || 4 Previous I L P rext | M Last

£ Delete ICECanfiguration 3 of 3

ICE status: Complete Currentp

Translation Parameters ~Results

Blocking response level i Yictim link

. Compatibility (single result)
Intermodulation response level FVictim link

Poweer supplied [ Mew Workspace_31 1Lk Probability 00.00%

IRSS Blocking Level = - 138.57 dBm
N=-110dBm

I/N = 0 dB (Criterion) always met
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Question? °© o o

europeQn
e Can I make simulation for C?;T‘mmm“m
- - OITIce
unwanted and blocking in the
Same Workspace? Interferer-Tran-amlittter-
emission-mask9
Victim-Receiver-
Miask9q
receiverbandwidthy
A >
} ~ E‘U’ﬂ “ S ~ t“’ /
Unwanted-ﬁ Blockin ﬁ
Emissionsy = ¢ =
1
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Question: Can I make simulation for
unwanted and blocking in the same €CO

® & o
?
workspace-: i
- - communications
e 2 Interference Criteria / 2 runs fAice
Signal Type Interference Criterion Signal Type Interference Cricerion
Unwanted ®LII [] Unwwarted Ocit

CHI+ M)
[ ] Blacking Qcli+h) Blocking g WD
N+ N
[ ] Intermodulation O1iN [ ] Intermaodulstion BN

Interference Criteria

\
il Yoo [ dB
SN+ 16.0 £ oB
(RRVEEY 3.0 E dB
1IN 0.0 [E de

® O o
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Question: Can I run simulations for
unwanted and blocking in the same €CO

- . ® o o
workspace in a single run?
europeQn
communications
If the interference criteria are not the same... office

You can compensate this when defining the
mask (unwanted or blocking)

Calculation Mode Signal Type Interference Criterior
© Exvipatbiy (7 tnwarted EC;E }
CHiI+M
Blocking o
M+I3 N
(O Translation [ ] Intermadulation OVIfN

Assumptions: Blocking: PR mode + Criterion: C/I=0 dB
Unwanted: Criterion C/I=10 dB

Solution: Remove 10 dB from blocking mask (PR mode)

and use Criterion C/I=10 dB
® O o
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Conclusion S

curopean
communications
. . office
e Interference criteria allows:
— To characterise the operation of a system
— To define the technical sharing condition between
systems in adjacent or co-channel scenario
e If more that one interference criteria are used,

you need to check that they are consistent
e Understand what the tool compute

Jean-Philippe Kermoal / ECO Page 86



el

Thank you - Any Questions? e ¢ o
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T
) IA
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Setting Emission and
Blocking masks

European Communications Office
Jean-Philippe Kermoal (ECO)
ISART - May 12, 2015

EUROPEAN N sgade 19 Telephone: + 45 3389 63 00 E-mail: eco@eco.cept.org

ansen.
Jean- MMEWGAKIQM oal /| ECO  Dk-1366 Copenhagen PageaeR@x: +45 33 89 63 30 Web Site: http://www.cept.org/eco
OFFIC D 3

eeeee


http://www.cept.org/eco
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" OFDMA example

W Emission floor

i
S ACLR

| Blocking Mask / ACS

® O o
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Using Library ©e o o

europeQn

. communications
¢ Ed It office

ectrum Deission Mask Lwary

e Import from library TR

Destriphon Sased on IGPF TS 36 101 V9.2 0 - ELUTRA User Egupment (UE) radio transmission and racepion
LTESS
e Export to librar oo | [ina| O o
y Wirstass Mikrophons ';‘ :: 'l:' Gawe 5
e 1] 0 P —
o S 8% i 30 it 10
Emission characteristics 85 .29 0 Add gz
-29 30 g— -1
.35 0 | Delet § |
Power [Constant(33.0] | Distribution | dBm 2 0 = £
- s 186 30 Sym =
|| Interferer is CR 25 16 10 "‘;' = ‘
oo i i _ 25 0 5000 - v e -
Emissions mask  [Discrete Func..] [ Edit “ | “ 3 J dEcIR e BV 26 -0 5.000 E -
25 16 10 5
|| Emissions floor [Discrete Fune.. ] Fungtion dBmiRef BYY 3 ",'b' L 24
[ | Power Contral b = o
s 28 0 40|
S b 2 L] s = - e
Power contral step size Y=ERE i = X
3: ‘: . M <% -0 0 10 20 30
Min threshold 18 4 10 S I D
S Jw & ( * 1 Rst B, OM

Dynarmic ra

Technical specifications commonly extracted from ETSI (see
http://www.etsi.org/WebSite/Standards/Standard.aspx)

® O o
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Editing the mask €-C-Q

europeQn
communications
e The emission mask defaults value office
e Remove the default using the Clear button.

e Then use the add button to add the enough blank rows for
half of the emission mask.

e Note the format of the data:
_ Offs et — M HZ er emissions mask [Dffset (MHz) ; Mask value {dBc); Re x|

MNarme DEFAULT_SPECTRUM_EMISSION_MASK_0

- U Nnwa nted = d BC Description
. Offget | Mask |Ref BW | Load 0.0 5 5 5 =
— Reference ba ndW|dth — kHZ -10 0 1,350 Loz | L0 - e

10 -0 1,250 |t | b -
03 o N S -

@ 04 ................. ................ ..... :

TR | S S S - ;

Delete | = pgll o] S T I

Sym e S — — -

B b foeee

T | I N N - :

P
10 & 0 ] 10

® O o
Jean-Philippe Kermoal / ECO

|-I- In Ref. BW, (kHz) — Mormalized in 1 MHz

l Ok J [ Cancel J [ Help J




Symmetry

=+ »Unwanted emissions mask: X{MHz) / Y(dBc) / Z(kHz)

Offset | L, | ref. b Load
16 -&7 10.000 T
15 -&7 10.000 Save T .o
11 -43 3.000 =
-10 a7 2000 | | Clear | w
B -34 3.000 £ -
Add E
-5 23,77 3.000 w
1.5 0 3.000 z

(

/

? Cancel

e Then use the Sym
button to get a
symetric mask

Unwanted Emission Mask
1]

X

Offset | Urigy. | ref. b |
16 57 10.000 R
-15 57 10.000
-11 -43 3.000
-10 -37 3.000

-6 -34 3.000

-5 2377 3.000
1,5 0 3.000
1,5 0 3.000

5 23,77 3.000

B -34 3.000
10 -37 3.000
11 -43 3.000
15 57 10.000 r/
16 -57 10.000 | ¥

Load

Lo
s
_clear

Save

Clear

Add

Delete

:

Unwanted Emission (dBc)

Syim

el

® & o
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office

X
Unwanted Emission Mask

-20 4
-a0 -

A0 -
-60 -
=70 -

-10 -5 0 ] 10

Frequency Offset (MHZ)

|-—In ref. bw. (kHz) - Mormalized in 1 MHz

l Qi J l Cancel J l Help J

Jean-Philippe Kermoal / ECO
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Reference/normalised elL)

ba ndWidth europeQn

communications

e Once SEAMCAT has generated the whole mask, office
first check that the values are in the correct

order.
e The unwanted emission diagram shows two
masks
- The blue mask is normalised
_ Unwanted Emission Mask to 1MHz measurement
The red mask is %.m. AN bandwidth. | |
the representation\jﬁ Y % The user may normalise his
using the user §ﬁi§i\;;;:' S8 input to 1MHz bandwidth but
defined reference  §2|./ "¥_ it can be useful to input the
bandwidth. 5] o \ mask in the bandwidth
15 -fﬂF 5 gﬁ;MH oo defined in the standard and
e T allow SEAMCAT to create
- Inref. bw. (kHz) -*-MNormalized in 1 MHz .
normalised mask.
e o o
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Store your mask on disk

e Spectrum mask can be saved as .txt file

el

office

e it can be reused for other workspaces using
load buttons.

+ »Unwanted emissions mask: X(MHz) / Y(dBc) ; Z(kHz)

Offset | L | ref. b [
-16 -57 10.000 | &
15 A7 10,000 Ty
-11 -43 3.000
-10 37 3.000

- 34 3.000

-5 -2377 3.000
1,5 0 3.000
1,5 0 3.000

5 -23,77 3.000

B 34 3.000
10 37 3.000
11 -43 3.000
15 57 3.000 o
16 57 3.000 |7

Qoad D
sae D

Clear

|

Add

Delete

i

Sym

Unwanted Emission Mask

european
communications

E 0 o—
= -0 AL
= I Y
w3 A / W
= N \
£ ap ] :
w - | .
= | o0
g > |
§ s M LAY
I A
S5 ‘oo
I S . . . .
A5 -0 5 0 5 10 15
Freguency Offset (MHz)

|-— Inref. bw. (kHz) - Normalized in 1 MHz |

l Ok J l Cancel J l Help J

=
File Edit Format ‘iew Help

-16.0 -57.0 10000, 0 ;l
-15.0 -57.0 1a000, 0

-11.0 -43.0 3000.0

-10.0 -37.0 30000

-6.0 -34.0 3000.0

=5.0001 -23.77 3000.0

-1.5 0.0 3000.0

1.5 0.0 30000

5.0001 -23.77 3000.0

.0 -34.0 S000.0

10,0 -37.0 2000.0

11.0 -43.0 S000.0

15.0 -57.0 2000.0

16.0 -57.0 S000.0

Kl W 4

e Or use the import/export library feature
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General cCO

® & o
Frequency offset Attenuation in dBc Attenuation in dBc | Attenuation in dBcin
SEAMCAT mask @UI’OQGQ‘Q .

0to 10 kHz 0 0 dBc 0 dBc communications
10to less than 20 kHz Min {p{dBW)+30, 36) 30 dBc -30 dBc OFﬁC@

S0t lass than 30 ki | M (P{ABW) + 40, 36) 36 dBc 36 dBc

30to lessthan 40 kHz Min (p{dew) + 45, 40) a0 dec -40 dBc

40 to less than 50 kHz >0 30 dge -0 dBc

System with 30 dBm in a emission bandwidth of 20 KHz

Emission BW = Ref. BW = 20 KHz

2 s Interfering Transmitter Emissions Mask [Offset(MHz) ; Ma<=!-
Offset (M... | Mask (dBc) | Ref. bw (k... | _ Emissions Mask
0.01 -U0.0 20.0- 20 30 dBm/20kHz + 10 log(1MHz/20kHz)
REf BW == [0.010001 -30.0 10.0 Save ¢ = 47 dBm/1 MHz
L] 0.0z -30.0 10.0 Clear 10 30 dBm/20kHz
10 KHz R o o L Clear | o 20 dBm/1MHz
=% 0.030001 -40.0 g LA 0 14 dBnriti=
0.04 40,0 100 | Delete | & /“} dBm/1MHz
0.040001 -50.0 10.0 = .20 0 dBm/1MHz
— 0.0% -50.0 10.0 Sym . 6 dBm/10kHz
' 10 dBm/10kHz
-40 20 dBm/10kHz
oo | 30 dBm - 30 dBc/10 kHz
e 06 0 | = 0 dBImHUILII-Iz | | . | .
0010 0015 0020 0025 D030 0035 0040 D045 0,050
Jean-Philippe Kermr MHz
= In ref. bw. (kHz) - Mormalized in 1 MHz




OFDMA emission mask - cCO

UE example suropean

communications
office
® SEAMCAT CaICUIates the abSOIUte IGPP TS 36.101 version 10.4.0 Releasa 10 53 ETSITS 136 101 V10.4.0 {(2011-11)
unwanted power In taklng account Of Table 6.6.2.1,1-1: General E-UTRA spectrum emission mask
the ba ndW'dth Of the VLR and the Ref_ Spectrum emission limif{dBm)/|Channel bandwidth
BW defined with the mask by Moy | Wit | Mz | Wb | MHe | MMz | WMz | Dandwian
mteq_ratlpq the relative power anc_l R
considering then the total transmitted e
power. T :3 n j“'l%ﬁj
S I ——— ] -
£20-25 | | | | | | =25 | 1 MHz
e In case the limits are given as absolute s powsr s A
power in dBm (aS Wlth thIS example) | Table8.§:3.1~2:S.purlousvfmlssionsllmlts i
the values of the Mask are given by the e | MR | e |
difference of the limit and the total | SkHz<f<is0kHz | 3Bdem | 1z
| 150kHz<f<30MHz | -36 dBm 10 kHz
power, 30MHz<<1000MHz | 36dBm | io0kz
e.g. -15dBm -23 dBm = -38 dBc R — s !”ﬂafeje
[ Note 1. Applies for Band 22, Band 42 and Band 43
® o o
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Emission Floor © o o

europeQn
communications
e Useful when power control is used office
.. . . Yiad =Tay ..
emission,, = max(emission _rel, + p; P + g~ emission _ floor,)
Power(dBm)
. Emission characteristics
Fower [Constarnt(33.0] [ Distribution JdBm
ILE_rlni;;li:DI:smrln;s:n [Discrete Fune..] l Edit “ a9 “ = J dBCiRef By
[ | Emissions floor [Discrete Func. ] Function dBmiRef By
L_; I_UNISI UTTTraT
ifO nequem:y(MI-Iz) Fowver caontral step size 20 [l =}
Min threshold -103.0 dBm
Emission floor level (dBm) Dynarmic range o T

Ahsolute unwanted emissions (dBm) corrasponding to :
Pit (dBrm) + spurious (dBe) (+ powar control gain if appropriate)

...... Resulting level considered by SEAMCAT

e This emission floor mask (frequency offset (MHz), emission floor
(dBm), reference bandwidth (MHz)).

® O o
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ACIR = f(ACLR, ACS) €L

curopean
communications
e ACIR = adjacent-channel interference office
ratio 1 ~
ACIRzl—+1
ACLR ACS

e In UL (reverse link), the dominant part of
ACIR is due to the UE adjacent channel
leakage (ACLR) i.e. ACSBs is very large

compare to ACLRUE and ACIR =~ ACLRuEe.| No use of the ACLR value directly.
Emission spectrum Mask is used

e In DL (forward link), the dominant part - = SR —
of ACIR is due to the UE frequency U n
selectivity (ACS) i.e. ACLRBs is very
large compare to ACSUE and ACIR =
ACSUE

® O o
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Blocking Mask (generic)

e User-defined mode

e Protection ratio
e Sensitivity modes

Receiver Mask

: ERx bandwidtr_f : BIOCking:

Rejection
of the receiver

fi 4

Blocking Response = ACS + Blocking

I ——
fo 4

(PR and Sensitivity mode)

(ETSI)  (ETSI)

v

Rejection

of the receiver

Receiver Mask

Rx bandwidtt_f ,
1 1

1 N S —

fu fi

el L)

® & o
europeQn

Blocking: - mmunications

t

|
]
1

office

Blocking Response = filtering (user defined mode)

i Reception Characteristics

Moise Flaor

[Constanti-110.

0]

Distribution | dBm

[

Blocking mode

Blocking mask [Constant (0.00]

| User Defined T]
Eat || @ || @ |9

_Edit ]

Intermadulation rejection [Constant (0.0
|| Receive power dynamic range
Sensitivity

Reception Bandwith

|| Owerloading

Overloading threshald  [Constant (0.0%]

Receter filter [Constant (0.00]

[

Function dB

300 B dE

-103.0 B dBm

2000 B kHz

Function dBm

Function B

® O o
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CDMA and OFDMA ACS €.C.Q

european
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e ACS (Adjacent channel selectivity) is the
same as the blocking attenuation input

_Heceiuer settings

Elocking maskIACS[Cnnatant(D.D}]l Edit Jl = Jl s Jdg
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6.1

OFDMA BS blocking Mas

example

e Extract from CEPT Report 40 (ITU-R Repo

BS Receiver rejection derived from narrow band blocking

k €CO

european
communications

offic

rt

M2039)

Table 7.5.1-1: Narrowband blocking requirement

Interfering signal

The BS receiver rejections at 300 kHz frequency offset from channel edge derived from the narrow m:::np‘:dw::.i::m] mean power | 1YP® "s'lg::::"""g
for UMTS. LTE. and WiMAX are given i Table 7. _ {d8m) \
- l Wide Area BS Prersens + 6dB* -49 | See Table 7.5.1-2
. Local Area REFSENS + \ 41 See Table 7.5.1-2
BS Frequency offset (kHz) ACS test Rej“"on (dB) |1 | N|:>:?:"'le BPSCEFSEMS z:fl)Fjrew:ﬁ ;n1 ::eat;;annel b Fndfizth as speciﬁesde:rgaatt,)t?g.‘{i
OTRAFOD » 7 @ [ L D e e T 1213
i-TI.i(lA MHz) 252.5 -49 dBm 54.9 |LTE | RB 3GPP T2 36.104 v11.2.0 (2012-09)
LTE(3 MHz) 247.5 -49 dBm 50.9 LTE 1 RB
LTE(5 MHz) 342.5 -49 dBm 48.7 LTE |RB_—
LTE(IOMHz) | 347.3 -49 dBm 4s.7 JLTEIRB
LTE(15 MHz) 362.5 -49 dBm 48.7 LTE 1 RB
LTE(20 MHz) 3425 -19 dBm 48.7 |LTE 1 RB
WiIiMAX (5 MHz) 300 -53 dBm 44.4 GSM
WiMAX (10 MHz) 300 -50 Bm 44.4 | GSM

Table 7: BS receiver rejection at 300 KHz frequency offset derived from narrow band blocking

Note 1: the values of BS receiver rejection are calculated on the basis of the following formula:

ACS relative = ACS _test - Noise_floor - 10*log,4(10"'"-1)

where:

M is the desensitisation defined in the narrow band blocking test (6 dB is taken). the noise floor is calculated with

bandwidths given in section 3 and 4 for LTE and WiMAX.
v w w
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Thank you - Any Questions?
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Overview of Systems in
SEAMCAT

European Communications Office
Jean-Philippe Kermoal (ECO)
ISART - May 12, 2015

EUROPEAN Nansensgade 19 Telephone: + 45 3389 63 00 E-mail: eco@eco.cpet.org
Jean- MMEWGAKIQM oal /| ECO  Dk-1366 Copenhagen Pagereke@®x: +45 33 8963 30 Web Site: hitp://www.cept.org/eco
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 “Generic” system

Somple interface

- CeHular system ... in brief

i
\
\
£
{
\
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System

type

System selection

(® Generic system () COMAUL () OFDMA UL
() CDMADL () OFDMADL

J @ Blesy Wyarkspace_31.5ws ]

[Victim Links T Interfering Links T Simulation contral T Simulation Qutling T Simulation Results T Interference

Scenario Credentials

Wictimm link
Interfering link

YictimSystemLink (Generic system)
Blew Wiarkspace 31 LK1 #1 (Generic systerm)

Total Elapsed
Total Shown
Elapsed time:

20000
401
Ok 00m 02s

ETTIEITTY LTTIE.
Last saved

AN-05-2012 16:42:25

el
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Generic system e o o
< s D)
‘ﬁ»< While i=1,N >

+ Int E.I_I:E.ri ng ‘? +#’E v i I:t i IT'I. Li n k | Generate position data of VLT, VLR |
I} ‘{; Link Receiver ﬁ Receiver | Calculat+e dRSS, |

LS (IR A

(VLR) ?
,” o - o
. L k 7& dRSvaector
.-jl;a_' ——><__ Whilei=LN >

{:',.
L)
‘FR +ﬁ A_><While i=1,M >
N victim Link #’ ‘& | Generate positicfn data of ILT}, ILR, |
v
\\Transmitter | i, Calculallte iRSS,, |
. \ < 7
Transmitter (ILT) (VL) 7 @
\ 4
N alculate i SUM
\\ ,«/T Cal |ti RSS
\\ ,’ iRSS vector
\\ P v
- < dRSS, iRSS to ICE >

® O o
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Simple and harmonised cCO

interface

Workspaces

Eile _Wign i kspace Tools Help
Do HOQ PP Gaed &

Mevy Warkspace 31

J Yictim Links T Interfering Links T Sirmulation contra

® & o
european
communications
office

Interfering links

J @ Mew Workspace_31

| victim Links | Interfering Links |

© O W Q. 9 {-atiig :
I ey ".;"-."III rkstace_3 ]:I O n = I I n e H e I p

.Identiﬁcatinn
Multiple
interferer
) generation
Duplicate
e o o
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Cellular modelling e

european
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e Modelling of cellular systems as victim,
interferer, or both:

e Quasi-static time within a snapshot
e One direction at a time (uplink or downlink)

e CDMA

e Voice traffic only

e Particular CDMA standard defined by setting Link Level Data
(CDMA2000-1X, W-CDMA/UMTS)

e OFDMA
o LTE

® O o
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CDMA system modelling €-C-Q

european
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o E : office
First a succession of snapshots are run

without interference, gradually loading the _—_—+——_
system to find the target non-interfered ‘
v

»

Ca pa Clty pe Ir Ce I I | Generate position data of Wt;, Vr; |
o a p p Iy I nte rfe re n Ce a n d n Ote th e | m pa Ct | n Iterative process cv)f power balancing -
TR in CDMA cells
terms of how many of initial users were ——— = ———

d |SCO Nnn ected e.g. non-interfered CDMA capacity
< Whilek=1, M __—>
CDMA as © CDMA as ==

| Generate position data of It,, Wr, |

interferer < wiierLvn >, Victim T —
A
| Generate position data of It;, Wr; | P T
< v
- v - > Repeat iterative process of power
Iterative process of power balancing balancing in victim CDMA cells, now

in COMA cells with iRSS present as external impact

¥
4—“ Record impacti of interference, e.g.
loss of CDMA capacity
I

| Calculate iRSS;; | 4

(N) records of

\ 4

»
»

interference impact

( To further engines )

® O o
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CDMA vs OFDMA simulatios:-c-q

curopean
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e OFDMA systems similar to CDMA systems

e Except: After the overall two-tiers cellular system
structure (incl. wrap-around) is built and populated
with mobiles

CDMA OFDMA

e CDMA performs a power ¢ OFDMA performs an iterative
tuning process when process of assigning a variable
surrounded by two tiers number of traffic sub-carriers and
of auxiliary cells, and calculating the overall carried
total cluster of 19. traffic per base station.

® O o
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Conclusions

e Harmonised interface between generic and

CDMA/OFDMA modules

e Versatile tool to configure victim and interferer
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Thank you - Any questions?
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Propagation model:
Built-in and plug-in

European Communications Office
Jean-Philippe Kermoal (ECO)
ISART - May 12, 2015

EUROPEAN Nansensgade 19 Telephone: + 45 3389 63 00 E-mail: eco@eco.cept.org
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¥ cuiltin L.

| Compare models
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Built-in model 3

e 6 models + plug-in

Model Frequency
Range
ITU-R P.1546 model —° MHZ - 3
GHz
Extended Hata 30 MHz - 3
model GHz

Extended Hata-SRD 30 MHz - 3
model GHz

Spherical diffraction

(ITU-R P.452) model APOVe 3 GHZ

Free space loss Above 30 MHz

model
ITU-R P.452-14 about 0.7 GHz
model to 50 GHz

User-defined model

Distance Range

1-1000 km

Up to 40 km

Up to 300 m

Up to and
beyond radio
horizon

LOS-limited

up to a
distance limit of
10 000 km

european
communications
office

Typical Application Area

Broadcasting and other terrestrial services, typically considered in cases with
high mounted transmitter anttena {e.g. above 50-60 m)

Mobile services and other services working in non-LOS/cluttered environment .
Mote that in theory, the model can go up to 100 km since the curvature of
the earth is included, but in practice it is recommended to use it up to 40 km.
Short range links under direct-LOS assumption, important: antenna heights
up to 3 m

Interference on terrestrial paths in predominantly open {e.qg. rural) areas

Fixed links and other systems/paths were direct-LOS could be assumed

Prediction method for the evaluation of interference between stations on the
surface of the Earth at frequencies abowve about 0.1 GHz, accounting for both
clear-air and hydrometeor scattering interference mechanisms.

(Propagation plug- model specific model specific  model specific
in)
e o o
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List selection

Selection [Extended Hata ¥
Extended Hata

Extended Hata - SRD

Free Space (TU-R.. apherical Diffraction (TU-R P.826-2)

Spherical Diffrac...
TU-R F.452-14

el
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TU-R F.15946-1 An...
TU-R F.15946-4 land
JTGaEwthReciproe...

Any propagation model plug-in is automaticaly
integrated in the list of models available for your
simulation
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Example: Extended Hata e o o

europeQn

Information i
0 atio communications
“Propagation Model ) )Fﬁ(@
Selection |Extended Hata v i
[ wariations Frequency range:
(" General environment | Rural v ) 30 Mz - 3 GHz
= Distance range:
Local ermironment (receiver) | Dutdoor TJ Lp to 40 km
— Typical application area:
Local environment dransmitter) | Outdoor 'J Mobile services and other services working
) ) — in hon-LOSicluttered environment. Mote that
Fropagation Environment |Ahnve Roaof TJ in theary, the model can go up to 100 km
) . - since the curvature afthe earth is included,
#Wall Loss (indoor indoor) 5.0 E|d8 hutin practice itis recormmended to use it
wall Loss std. dev. (indoor indoan) 10.0 ] dE up 1o 40 km.
Information:
wiall Loss (indoor outdoor 10.0 Ij dB Mote that the Hata model assumes that the
specified antenna heights of transmitter
Wall Loss std. dev. (indoor outdoor) 5.0 [E dB and receiver are heights above ground.
Loss Between Adjacent Floor 18.3 E dB
Empirical Parameters 0.46 £
Size ofthe Room (droorm) 405 m InpUt parameters
_Heitoreach Fosr (oo 0Bmn specific to the model

L9

. ® ® Fesetthe entered values to the SEAMCAT
Jean-Philippe Kermoal / EC |predefined default values for this propagation
maodel
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Propagation model plug-in - % %

european
communications

e This plug-in may be used to define ANY  office
kind of propagation model

_Propagation Model

e No complexity limit: e
double, dropdown, boolean e ErE—

e No limit to the inputs: N — T
unlimited number o

e Description of inputs: (0] e

tooltip
Reset to initial value

e Can be used for any paths of your scenario

® O o
Jean-Philippe Kermoal / ECO Page 118



Plug-in

(BiEls Wiorkspace  Tools  Help

| Antennas Ctrl+Shift+A
Spectrum Emission Masks Ctrl+Shift+S
Feceiver Blocking Masks — Ctrl+Shift+B
Receivers Ctrl+Shift+R
; Transmitters Ctrl+Shift+T
1 CDMA Link Level Data Ctrl+Shift+L
Metworks (COMAIOFDMA)  Crl+Shift+N

el
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il *_; Propagation model plugin library x|
Q@ O Wl Y@ [ Embed JAR-file | Choose. . |

EEZJ Propagation Model Plugins Ctrl+Shift+P

i FostProcessing E‘Iugins Cirl+Shift+0

e 2 choices
— .class file

JTGAEwithReciprocity JTGaEwithReciprocity.jar
Fully Qualified Classname JTGE96withReciprocity

Mamefreference JTGaEwithReciprocity

Description

— .jar file (recommended) to allow embedement of the
plugin in the workspace to allow easier dissemination of

your workspace
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Help

f@ Batch Operation Crl+B

- Test or Compare

el
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You can add any built-in OR

- qufﬂiqfrihuﬂnnq e+ Shift+
#, TestPropagation Maodels Ctri+Shift+M [

plug-in model

1w TestRel Unwanted Ctrl+Shift+0 |

_ EJ Pocket Calculatar Ctrl+5hift+C |
1 W compan B :

X
Propagation Model parameters
Add o Free Space (ITU-R P.525)
L+ | _ _ .
Click to configure Propagation Model: [ Fropagation Maodel J
* . Free Space {ITU-R P.A24)
2 Exended Hata [Distance: Constanti1.0) Distribution krD
Freguency: Constant(800.0% [ Distribiution J mHz
Ti Height: Constant(10.0) | Distribution |m

Remove

® o ¢
Jean-Phi

kﬁ}{ Height: Constant{1 0.0}

| Distribution |m
Gelectthe common parameter for comparison [Diatance ‘l’] :

Distance: UniformDistributiond0.0, 1.0) [

Distribution J krn

Specify number of samples: 1000

Note: Mot all Fropagation Models use all ofthe parameters above

K[ Generate & sort and show samples in xy format J [ Generate and show samples J [ Close J)




Example #10: Free Space

+ »Seamcat Propagation Model Test

Propagation list

Propagation Model parameters

X

Add ar remove models

Q il

Free Space (TU-R P.525)

=
E]

3

LE S BE S e
=
==
=]

Click to configure Propagation Model: [ FPropagation Model
Distance: Constant(2 8243 [ Distribution
Frequency: Canstant(1000.0) [ Distribution

Tx Height: Constant{30.0% [ Distribution

R Height: Constant{30.0) [ Distribution
Selectthe commaon parameter for comparison | Distance

Distance: Constant{1.0) Distribution

Specify number of samples: 1000

el
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Note: Not all Propagation Models use all of the parameters : e ke e S —

Generate & sort and show samples inxy format [ Generate and show samples

(h,-h)Y
L=32.5+10log| | -2~ | +d2 |+20log f

o |_=
L

1000

32.5+10log(8)+20log(1000))
101.5 dB
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x|
1000 samples from 1 models Generied signats
|| ; i Fren Space (TR P
100 ¢
90 | ‘
80
Despliy
70 |
®) Yector
fo | cof
I Densty
50 |
Mdentication
e Mhosmirvonmomtmid =
| ’ Mean 101 46 dB
10 | | Median101.46 0B
StoDev 000 0B
0| Min. 101.46 08
Maxc 101.46 o8
10
Save
0! - ‘
0000 2450000 500 000 750,000 10000 Close
Evrts
Help
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Compare models e o o
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e Select 3 propagation models

. Fr e e S p a C e % ,Results:1000 samples fron'|3n samples trom 3 models
— Extended hata &

170
— ITU-R P.1546-4 =
L]
R - (®) vectar
1301 ® Linear () Log
m —
= 120 u C.D.F..
) Density
110
100 4} . Identification
90 1 Mean:131.52 dBm
a0 Median:134.96 dBm

StdDew:13.49 dB
Min: 61.25 dBrm
Mz 160.96 dBm

70
5.000 10000 15000 20000 25000 30.000 35000 40.000 45000 l Save J

e Assumptions .
. . UniformDistribution(0.1, 50.0) l
- n O Va rl a tl O n S — Free Space (ITU-R P.525) — Extended Hata — ITU-R P.1545-4 land [

Close J

Linin |

— Tx: 30 m, Rx: 10 m
— Distance from 100m to 50 km

® O o
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Thank you - Any Questions?
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Version 5.0.0 e o o
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e The official version is 4.0.1

e New version 5.0.0 expected to be available in
September 2015

e Currently in alpha testing phase
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What’'s new in 5.0.0 €-C-Q
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e Calculation unchanged (except bug fix)

e New .jar distribution

e System approach GUI

e Advanced plugins for antenna

e Introduction of EPP — Event Processing Plugins
e Parallel processing on multi-core machine
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System approach GUI (1) o ¢ »

european

) : communications
e New interface from a system perspective offico

e Systems defined by their Rx, Tx and Tx-Rx path or cellular settings.

* »SEAMCAT $YERSIONS - buildtime: $BUILDTIME$
File View Library Workspace Tools Help

D HOQ 9% Gaed BELARAWE o

_[ Systems r@ New Workspace_24 T@ New Workspace_25 ]
© O WO @ entfication & _General &
F [Constant(a00.0)] | Distribution | MH
Name emA requenc onstant(@00. stribution z
System B - GSM 800 Syst : 4
System C - LTE 900 Description
System D - SRD
System E - FSS
_[ Receiver T Transmitter T Transmitter to Receiver Path ]
_Recelver identification & Antenna Patterns Identification & N Reception Char
Wbrargi | | I F | iBtaty | 9 || @ | Noise Floor
Name DEFAULT_RX . Name DEFAULT_ANT . Blocking mode
' Blocking mask
Description Description
Intermadulatior
® o o
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System approach GUI (2) ¢ ¢ o
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* The user will select whatever system for the victim and office

the interfering links.

' » SEAMCAT $YERSIONS - buildtime: $BUILDTIMES
File View Library Workspace Tools Help

O HOO 9% G@aed WS AAAME o
[ systems | B) Newworkspace_24 | [3) New Workspace_25 |

_[Scenario T Simulation control T Event Processing]

Victim system | System & v L] User-defined dRSS (dBm) [Constant{0.0)] Distribution  dBm
Interfering system links
CONQ 9 _[ Transmitter to Victim Link Receiver Path ] Transmitter to Victim Link Transmitter Patt
. |
Relative positioning of Interfering Link = Interferers density &
SystemB-GSM 800 Y| |
System C - LTE 900 —
System D - SRD Mode | Closest interferer Density of Tx
SystemE - FSS Paosition relativeto () Victim Link Transmitter Brotr-afransmilssion [
© Victim Link Receiver Activity [Constant (1 031 |
e o o

Jean-Philippe Kermoal / ECO Page 128



el L)

Antenna plugins e o o
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e Antenna will be implemented in plugin

e Allow to introduce frequency etc.. into the
antenna pattern computation

e Allows any implementation of ITU.R

recommendation (e.g. ITU-R Rec. F.1336, ITU-R
Rec. F.699 and ITU-R Rec. F. 1245 etc...)

® O o
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Event Processing Plugins e« ¢ «
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e Black box disappear

e EPPs can extract intermediary results

e EPPs can further extend algorithm

e easy EPP plugins integration to the workspace
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Thank you - Any questions?
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US questions related to
SEAMCAT

European Communications Office
Jean-Philippe Kermoal - SEAMCAT Manager (ECO)
ISART - May 12, 2015
(Jean-Philippe.Kermoal@eco.cept.org)
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Usage of irregular terrain
model (ITM)

Cellular approach

Model validation — 1 to 5
steps
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Page 133



Usage of irregular terrain O

model (ITM)

communications

e Need to understand the European regulatory approach (Ex-Ante Ve&Ex-
post)

— Ex-Ante, European regulation (ECC) is based on compatibility studies
that defines technical conditions

— Later, comes the Harmonised Standard (ETSI) which establish the
conformity requirement based on the ECPT work for the introduction of
the equipment on the European Market (EU)

— Ex-post is more of a national matter to ensure that there is no
interference -> monitoring/market surveillance.

Therefore from an Ex-Ante perspective, the .
CEPT is more interested in generic study and o Grakeatics " Commines
the usage of terrain model for monte carlo
simulation is questionable.

ECC Elnctronic
Comimurscations

® O o
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What about SEAMCAT? ® o o

e  Studies in SEAMCAT are generic
e Assume flat terrain surface in version 4.1.0
e This is not a planning or a coordination tool

e Next generation of SEAMCAT (version 5.0.0)
— Introduction of the Event Processing Plugin (EPP)
— Allows terrain mapping
— This is at the user responsibility to generate results

european
communications
office
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| - (source: STG(14)44 terrain profile draft)
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Cellular approach e o o

european
communications
office

e LTE power control based on the 3GPP TR36.942

e Very generic model - result of a compromise at 3GPP when
establishing LTE simulation between industry players

e Reality is particular to vendors product
e See presentation on the CDMA/OFDMA overview for details
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Model validation cCO

1 to 5 steps auropean
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office
1. Is my model close to reality? .

— Propagation model

Most of CEPT studies are based on model from the ITU-R P.
Recommendation. So the “validity” has been discussed at the ITU by
propagation experts.

Occasionaly other models are considered, then it is during the Project
Team activity that agreement are reached to use one model or another.

Project Team members consist of ALL stackeholders (Administrations,
Industry) to ensure a balance in all the views.

— LTE algorithm

The 3GPP TR36.942 was generated with all the major mobile vendors and
operators involved. They compared there various simulators and after
convergence in their results provided some benchmarking results that
was used to tune SEAMCAT.

® O o
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Model validation cCO

1 to 5 steps auropean
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2. Is the implementation of model according to the specification?
— Extensive testing based on specification received
— Extensive usage in CEPT (easier to detect bugs)

3. How do we ensure that SEAMCAT ver(n+1) is in line with previous
SEAMCAT ver(n)?

— ~100.000 Lines of code

— Automated benchmarking system has been established based on Junit
test. (fixing seeds ©)

— Propagation models have specific test module

— Before any release an integration test is perfomed on more than 450
different workspaces

4. Open community — we promote feedback from users
5. Version 5.0.0 giving access to intermediary results

® O o
Jean-Philippe Kermoal / ECO Page 138




el

® & o
european
communications
office

Thank you - Any questions?
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