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ASTRON
On Radio Quiet Zones for the SKA,

On how to manage the risk of self pollution.




Part 1: The SKA
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The SKA in brief
ASTRON

Request for Proposals
Proposal responses
Proposal evaluation .
Cost ceiling established S KA 1 tl m efra m e
Design consortia start
Preliminary Design Review
Prototype systems deployed
Critical Design Review

Seek SKA1 funding

Develop SKAO governance
SKA1 construction approved
Tender & procure construction
SKA1 construction

Detailed design of SKA2

SKA1 early science
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The SKA sites (SKA1)
Cost €650M, construction start 2018 ASTRON
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The SKA sites (SKA2)
Cost TBD, construction start 2022 ASTRON

SKA2-MID SKA2-AA SKA2-LOW




Part 2: Quiet Please

yoU ARE NOW LEAVI

MURCHISON RADIO-AST
OBSERVATORY

THANK YOU FOR BEING RADIO QUIET




The sites and their radio quietness
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Radio Quiet Zones
some aspects ASTRON

http://www.iucaf.org/SSS2010/presentations/day5/Wilson(RQZ).ppt




Radio Quiet Zones
some aspects ASTRON




Australia

Western Aust
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®  Inner arm1 ® Remote stations :§/ ACMA band plan 8 RALI MS32 zones
® Inneram?2 B Towns . spectrumiicense exclusion zone 700MHz and 2 5GHz
®  Inner arm3 —— Highways ACMA 2.3GHz spectrum license protected region
®  Intermediate arms Local roads
Source: CSIRO, Aurecon




The RQZ of the Mid-West region of WA
ASTRON

Frequency range Restricted Zone radius Coordination Zone radius Threshold
[MHz] [km] [km] [dBm/Hz]

70-230 150 260 -214

230 -400 100 180 -222

400 - 520 100 165 -224

520 - 820 100 190 -224

820-1,000 100 145 -228

1,000 - 2,300 100 140 -230

2,300 - 6,000 100 120 -232

6,000 - 10,000 100 Not required -232

10,000 - 25,250 100 Not required -236
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South Africa

ASTRON
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South Africa
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South Africa

ASTRON

South African RAS Protection Levels

v

Protection level using ITU-R RA.769-2 methodology and 1% receiver bandwith|
=17.2708log, (f) -192.0714, <2000 MHz

-0.065676log, (f) -248.8661, f>2000 MHz

Recommendation ITU-R RA.769-2 tabulated protection levels




Part 3: Self regulation, getting to grips
with what will be required... ASTRON

Inconvenient Truth #1

Inconvenient Truth #2




Protecting the Protections
or how do we keep the RQZ quiet AST(QON




Protecting the Protections
or how do we keep the RQZ quiet AST(QON




EMI Protection and Threshold Levels
for the SKA AST(QON




EMI Protection and Threshold Levels
for the SKA AST(QON




EMI Protection and Threshold Levels
for the SKA AST(QON




EMI Protection and Threshold Levels
for the SKA AST(QON

Centre | System Noise
of Band | Temperature

Frequency Band Broad Band Narrow Band

A Pprot RBW A Pprot RBW A PH
[dBm/Hz] | [MHZ] [dBm/Hz] | [kHz] | [dBm]
50 — 150 100 608 -227 1 -212 1 -182
150 350 250 163 -235 3 -220 3 -186
350 1000 675 81 -241 10 -226 10 -186
1000 3000 2000 22 -248 20 -233 20 -190

3000 10000 | 6500 22 -249 30 -234 30 -189
10000 | 18000 28 -252 -237 -184

[MHz] [MHz] (K]

SKA Protection Levels AP, . in [dBm/Hz]

e SKA Broad Band

e SKA Narrow Band

© ITU 769-2 Continuum

@ ITU 769-2 Spectral Line

Protection Level [dBm/Hz]

1000.0 10000.0 100000.0
Frequency [MHz]




EMI Protection and Threshold Levels
for the SKA AST(QON




EMI Protection and Threshold Levels
for the SKA AST((ON

Diffraction loss
Tx height = 15 m, Rx height = 15 m, frequency = 900 MHz
! f - A\




EMI Protection and Threshold Levels
for the SKA: Threshold level table

Zone

Frequency Band

Broad Band

ASTRON

Narrow Band

Definition

Limit
[dBm/RBW]

Limit
[dBm/RBW]

10m — 100m™

100m — 1km

1km — 10km




EMI Protection and Threshold Levels
for the SKA: Threshold level graphs ASTRON

SKA Broad Band Threshold Levels in [dBm/RBW]

Zone 5 (10km - 50km)

e 70N € 4 (1km - 10km)

Zone 3 (100m - 1km)

e ZONE 2 (10mM - 100mM)

= Z0ne 1 (< 10m)

Threshold Level [dBm/RBW]

1000.0 10000.0 100000.0
Frequency [MHz]

SKA Narrow Band Threshold Levels in [dBm/RBW]

Zone 5 (10km - 50km)

e Z0NE 4 (1km - 10km)

Zone 3 (100m - 1km)

e ZONE 2 (10m - 100m)

e Z0NE 1 (< 10mM)

Threshold Level [dBm/RBW]

1000.0 10000.0 100000.0
Frequency [MHz]




EMI Protection and Threshold Levels
for the SKA AST(QON




EMC Management Plan
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Summary

ASTRON

external

self-pollution




