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	SUMMARY

	WRC 15 Agenda Item 1.12 with possibly impact to aeronautical services is the proposed extension of the range 9000 to 9200 MHz for Earth exploration satellite Service (EESS), currently used e.g. for Precision Approach Radar (PAR), Airport Surface Detection Equipment (ASDE), Airport Surface Movement Radar (ASMR) sometimes combined with Airport Surface Radar (ASR) with Range up to 25 NM. It is argued during the last ITU-R WP5B meeting, that the impact on the aeronautical services has already been proven since the technical data is mainly identical to those equipments dealt with at previous sharing studies performed during past allocation for the EESS above 9200 MHz. 

While it is true that some Radar types used by ARNS also operate above 9200 MHz, others like PAR do not. Furthermore the equipment types considered in the past were only un-modulated pulse Radars, having short pulses around 40 ns and PRF in excess of 8000 Hz. In lieu of magnetron-based designs manufacturers offer now solid-state-based Radars that utilize pulse-compression modulation. The compatibility of these new Radar technologies with the aforementioned aeronautical systems have not yet been analyzed. Therefore in addition to studying the compatibility of EESS with aeronautical Radars  in the band 9000 to 9200 MHz also the compatibility in the band 9200 to 9500 MHz band needs to be studied.


1 Introduction to X-Band RADAR used for ARNS:

WRC-15 Agenda Item 1.12 calls to consider an extension of the current worldwide allocation to the Earth exploration-satellite (active) service in the frequency band 9 300-9 900 MHz by up to 600 MHz within the frequency bands 8 700-9 300 MHz and/or 9 900-10 500 MHz.

In this context it should be emphasized, that for ARNS the following RADAR applications are in use in the Band 900 to 9200 MHz:

· PAR (Precision Approach Radar)

· ASDE or ASMR (Airport Surface Detection Equipment, Airport Surface Movement Radar)

· ASR combined with PAR or ASDE

All of these systems operate either using two scanning antennas, one for azimuth and elevation guidance in case of a PAR, or rotating antennas for ASDE, ASMR and ASR. While originally only single frequency design, for redundancy and to improve the probability of detection dual frequency designs are now commonly used. Short pulses of about 40 ns in duration are transmitted with a PRF of 8000 Hz or higher, while the antenna rotates with about 60 RPM. Antenna gains are around 38 dBi The Magnetrons used for the generation of the pulses have a transmitter output of up to 40 kW. The occupied bandwidth and therefore receiver bandwidth is sufficiently large to allow for drift of the Magnetron during operation, for the systems known to the author about 70 MHz. Radar with short-pulses allow sharing of multiple Radar in the same aerodrome due to the Pulse Width, PRF, and RPM commonly used. 

Moreover, for PAR, ASDE and ASMR solid state transmitter are replacing magnetrons. Since about ten years frequency agile PAR were introduced that employ 4 or more frequencies and now more ASDE and ASMR are available. 

 The solid state technology allows pulse compression by means of modulation.  Furthermore it became common to transmit multiple pulses in succession (e.g. 3) which differ in length and frequency they are transmitted on, thus requiring different frequencies for each pulse  in order not to interfere with a previously used frequency in the available frequency range 9000 to 9200 MHz or 9200 MHz to 9500 MHz. Attachment I provides a comparison of three different modern radio determination Radars manufactured Terma. The principle of frequency hopping using pulse-compressed signals of different duration are shown in Att. II 6.2 Radar Settings, which documents transmitter testing. However the, receiver requirements and their interference susceptibility are yet unknown.  

Technical details differ from design to design, from manufacturer to manufacturer confidential and are mostly viewed as confidential. Manufacturers offer only basic information like transmitter output power, antenna gain, beam- or pulse-width, but not the for sharing studies relevant information on the receiver nor the post processing needed to evaluate the interference sensitivity to other signal types, like the ones proposed by EESS. The pulse-compression used for signals, their duration, modulation type or hopping sequence are not universally harmonized. 

It has to be noted that without the information of technical and operational equipments of these Radar types ITU will not include them in their studies and therefore no protection is provided.

At the time of preparation of this paper, neither technical nor operational details about the signals to be transmitted by EESS are available. Therefore no evaluation of the electromagnetic compatibility with the aforementioned aeronautical systems is possible. 

Conclusion:

Without that manufacturer will provide the required technical and operational equipments no sharing studies will be performed for this Radar types within ITU. 

While it may not be impossible to allow sharing with the restrictions that e.g. operation of EESS is limited to night times when airport in the area of transmission of the EESS are not in operation for aerodrome control or APP and DEP services, it is advised not to agree to a sharing until actual interference studies on the currently available RADAR designs have been performed. 

Furthermore it is advised/cautioned that any future designs of RADAR for ARNS purposes require similar measurements and may require further restriction for the EESS operator, 

Prior accepting shall be subjected to a similar detailed interference susceptibility measurement before allowing their use, and that additional restrictions can be imposed to EESS, allowing ARNS RADAR to maintain improvement in operation as technical evolution allows. 

2 Recommendation:

· Based on the lack of information no positive statements for a sharing with EESS the present draft ICAO position on WRC-15 agenda item 1.12. 

· To obtain an overview of the aeronautical use of the relevant frequency bands, a questionnaire to civil and military ANSP should identify the RADAR systems currently in operation or planned to be procured for operation

· Manufacturers of the equipment identified in the questionnaire above should be questioned by ANSP that procured the equipment, to provide a feedback on conducted  interference compatibility studies

· EESS providers shall provide signal generators capable of generating the signals to be used for EESS upon request to ANSP and manufacturer to allow interference compatibility tests.

· ANSPs to inform their national representatives within ITU of the need to establish the allowable interference values for the band 9000 to 9200 MHz and also for those equipment employing pulse compressed signal in the band 9200 to 9500 MHz.

· Urge states to provide any available relevant progress report to WG-F 
· Urge ANSP that already employ or plan to procure Radar utilizing  pulse compression, to lean on their manufacturer to provide the required technical and operational information, to allow sharing studies within WRC, and in consequence ensure protection of ARNS equipment
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Apendix I:  Draft ICAO Position on WRC 15 Agenda Item 1.12 (May 2012)

Oppose any allocation to the Earth exploration-satellite service in the frequency band 9 000 – 9 200 MHz unless:-

· unless it has been demonstrated through agreed studies that there will be no impact on aviation use.

· no additional constraints are place on the use of the frequency band by aeronautical systems 

No change to Nos. 5.337, 5.427, 5.474 and 5.475. 
Attachment I:

Characteristics of modern radio determination radars in the 8 700-9 300 MHz band 

provided by Terma A/S,  Lystrup, Denmark, June 2012

	Characteristics
	
	Scanter 5000 system
	Scanter 5000 system
	Scanter 4000 System

	Function
	
	Airport Surface movement Radar
	Coastal Surveillance / Vessel Traffic System Radar
	Coastal Surveillance / Vessel Traffic System Radar

	Tuning range
	MHz
	9 000-9 200
	9 225-9 500
	8800-9450

	Modulation
	
	Pulse Compression
	Pulse Compression
	Pulse Compression

	Peak power
	kW
	0.05
	0.05 or 0.2
	12

	Pulse widths
	μs
	0.08 - 100
	0.08 – 100
	40 (2x)

	Pulse repetition rate
	pps
	1000 - 10.000
	1000 - 10.000
	3900 (short pulse)

700 (long pulse)

	Max. duty cycle
	
	0.2
	0.2
	0.05

	Pulse rise times
	(s
	0.02
	0.02
	0.02

	Pulse fall times
	μs
	0.02
	0.02
	0.02

	Antenna pattern type
	
	Fan
	Fan
	Fan

	Antenna type
	
	Slotted Waveguide
	Slotted Waveguide
	Slotted Waveguide

	Antenna polarisation
	
	Circular
	Circular
	Circular / Horizontal

	Main beam gain
	dBi
	38
	38
	42

	Elev. beamwidth
	°
	11
	11
	4

	Azim. beamwidth
	°
	0.36
	0.36
	0.36

	Horiz. scan rate
	°/s
	60 - 288
	60 – 288
	24 - 90

	Horiz. scan type
	
	Continuous or sectors
	Continuous or sectors
	Continuous or sectors

	Vert. scan rate
	°/s
	N/A
	N/A
	N/A

	Vert. scan type
	
	N/A
	N/A
	N/A

	Side lobe levels (antenna)
	
	28dB
	28dB
	26dB

	Antenna height
	m
	Normally 30-75
	Normally 30-100
	Normally 50-100

	Receiver IF 3dB bandwidth
	MHz
	180
	180
	40

	Receiver noise figure
	dB
	2.5
	2.5
	2.5 dB

	Min. discernible signal 
	dBm
	-130
	-130
	-121

	Dynamic range
	dB
	90 (140 incl STC)
	90 (140 incl STC)
	140

	Min. number of processed pulses
	
	8
	8
	8

	Total chirp width
	MHz
	Normally 4*35MHz
	Normally 6*35MHz
	Normally 8*20MHz

	RF emission bandwidth 3 dB
	MHz
	170
	240
	600

	RF emission bandwidth 20 dB
	MHz
	200
	275
	700


Attachment II: 

Embedded File “Scanter 50006000 200W Spectrum Measurements (RPT - 386300-RL - 1 - B).pdf”


[image: image1.emf]Scanter 50006000  200W Spectrum Measurements (RPT - 386300-RL - 1 - B).pdf


_1408252539.pdf


COMPANY UNCLASSIFIED 


Class: RPT 


Doc. no: 386300-RL 


Rev: B CAGE code: R0567 


Date: 2011-11-10  


Approved by: MIA  


   


   


   


SCANTER 5000 & 6000 200W Spectrum Measurements 


© Terma A/S, Denmark, 2011. Proprietary and intellectual rights of Terma A/S, Denmark are involved in the subject-matter of this material and all manufacturing, 
reproduction, use, disclosure, and sales rights pertaining to such subject-matter are expressly reserved. This material is submitted for a specific purpose as 
agreed in writing, and the recipient by accepting this material agrees that this material will not be used, copied, or reproduced in whole or in part nor its contents 
(or any part thereof) revealed in any manner or to any third party, except own staff, to meet the purpose for which it was submitted and subject to the terms of the 
written agreement. 


This document is released for use only if signed by  
relevant staff or stamped “EDM Release Controlled”. CM: 


.                      . 


.                      . Page 1 of 25


COMPANY UNCLASSIFIED 
 


T
e


m
p
la


te
 n


o
: 


1
9
9
9


9
7


-F
A


, 
R


e
v
. 
G


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 







COMPANY UNCLASSIFIED 


SCANTER 5000 & 6000 200W Spectrum Measurements 


Doc. no: 386300-RL, Rev: B 


The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.  
COMPANY UNCLASSIFIED 


 


Page 2 of 25 


 


Record of Changes 


ECR/ECO Description Rev Date 


 Released A 110803 


 Revised to reflect updates to ITU-R SM.1541 B See header 


    


 







COMPANY UNCLASSIFIED 


SCANTER 5000 & 6000 200W Spectrum Measurements 


Doc. no: 386300-RL, Rev: B 


The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.  
COMPANY UNCLASSIFIED 


 


Page 3 of 25 


 


Contents 


1 Introduction......................................................................................................4 


1.1 Purpose .............................................................................................................4 


1.2 Scope ................................................................................................................4 


1.3 Application .........................................................................................................4 


2 References .......................................................................................................4 


3 Definitions ........................................................................................................4 


4 Occupied BW and Out-of-Band Emissions Test............................................5 


4.1 Description of Spectrum Domains......................................................................5 


4.2 Emission Limits..................................................................................................6 


4.3 Necessary Bandwidth ........................................................................................6 


4.4 Determination of the 40dB bandwidth ................................................................7 


4.5 Out of Band Mask ..............................................................................................7 


4.6 Spurious Emissions ...........................................................................................8 


4.7 Measurement bandwidth....................................................................................8 


5 Receiver Spectrum Measurements.................................................................8 


5.1 Receiver Selectivity ...........................................................................................8 


5.2 Receiver Out-Of-Band selectivity .......................................................................9 


5.3 Receiver spurious response rejection ................................................................9 


6 SCANTER 5000 & 6000 Spectrum Measurements .......................................10 


6.1 Introduction......................................................................................................10 


6.2 Radar Settings.................................................................................................10 


6.3 Test Setup .......................................................................................................12 


6.4 Emission Mask Specification............................................................................16 


6.5 Emission Mask Measurement, Low Band 200W ..............................................17 


6.6 Emission Mask Measurement, High Band 200W .............................................21 


7 Receiver immunity.........................................................................................25 


8 Conclusion .....................................................................................................25 


 







COMPANY UNCLASSIFIED 


SCANTER 5000 & 6000 200W Spectrum Measurements 


Doc. no: 386300-RL, Rev: B 


The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.  
COMPANY UNCLASSIFIED 


 


Page 4 of 25 


 


1 Introduction 


1.1 Purpose 


The purpose of the present document is to give evidence of the compliance of the SCANTER 
5000 & 6000 transceivers (200W variants) with current spectrum requirements.  


1.2 Scope 


Section 4 and 5 contains the background information and references to international stan-
dards behind the used measurement method. Section 6 and 7 details the obtained meas-
urement results. 


1.3 Application 


The document is to be used in relation to compliance evaluations of the Scanter 5xxx/6xxx 
radar transceiver. 


2 References 


Ref. Doc. No. Title 


<Ref1> CEPT/ERC/REC 74-01 CEPT Recommendation 74-01 


<Ref2> ECC/REC/(02)05 Revised ECC RECOMMENDATION (02)05 


<Ref3> ITU-R SM.1541-4 ANNEX 8 Unwanted emissions in the out-of-band domain 


<Ref4> ITU-R SM.329-11 Spurious emissions 


<Ref5> 
ITU-R M.1177-4  


Techniques for measurement of unwanted 
emissions of radar systems 


3 Definitions 


Term Definition 


CEPT European Conference of Postal and Telecommunications Admini-
strations 


ECC Electronic Communications Committee (part of CEPT) 


ITU International Telecommunications Union 


OoB Out of Band 
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4 Occupied BW and Out-of-Band Emissions Test 


For generation of the limits applicable to this measurement it is necessary to consult ITU-R 
SM.1541-2 [Ref 3] and ITU-R SM.329-10 [Ref 4] as well as having exact knowledge of the 
nature of the signals transmitted by the Scanter 5xxx / 6xxx radar system. 


Measurements are made on the antenna output flange. 


 


4.1 Description of Spectrum Domains 


The figure below describes the relationship between the necessary bandwidth (Bn), the Out-
of-Band domain and the Spurious domain. Further details can be found in Ref 3 and 4 and in 
the following sections. 


 


Figure 4-1: The measurement shall be carried out in the frequency range from 30MHz to 
26GHz according to Ref 4, Table 1. But due to the effects of the waveguide used for con-
necting the antenna, the measurements can be limited to between 6.4 and 26 GHz. 
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4.2 Emission Limits 


Currently Europe’s spectrum requirements are the most stringent in the world, and thus are 
the ones defining the performance of the Scanter 5xxx / 6xxx transceiver series. 


 


Figure 4-2: The upper line shows the new European requirements for spectrum emissions 
and the dotted line shows planned revisions to the requirements to make them even more 


strict. Spurious emission limit is -30dBm or -100dB PEP whichever is less stringent. 


Scanter 5xxx / 6xxx shall comply with a rolloff from the -40dB bandwidth of 30dB/dec down to 
-60dBc. This ensures compliance with both EU and ITU requirements. 


From the -60dBc point the roll off for the SCANTER 5xxx / 6xxx shall be -60dB/dec down to 
the required spurious emission level (-30dBm or -100dB PEP whichever is less stringent).  


4.3 Necessary Bandwidth 


The necessary bandwidth for a frequency modulated pulse radar is: 


SC


r


N BB
tt


B +⋅+
⋅


= 2
79,1


 


where 


BN is the necessary bandwidth in Hz 


t is the pulse duration (50% - 50%) in seconds 


tr is the risetime in seconds 


BC is the chirp bandwidth in Hz 


BS is the maximum range over which the carrier frequency is shifted
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4.4 Determination of the 40dB bandwidth 


Inside the 40dB bandwidth, B-40 there is no required limit to the radiated power. 


Ref 13, section 2.3.2 states that “for systems with multiple carriers, the OoB domain should 
start at the edges of the total assigned bandwidth”. This is here interpreted to mean that the 
effective B-40 is from the lower end of the calculated B-40 of the lowest radar frequency to the 
high end of the B-40 for the highest radar frequency. 


The B-40 can be calculated to from: 
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where 


B-40  is the -40dB bandwidth in Hz 


BC  is the bandwidth of the frequency deviation (total frequency shift during the pulse 
generation) 


BS is the maximum range over which the carrier frequency will be shifted, BS equals 
zero for non-frequency hopping cases. 


τ  is the pulse length including rise & fall times 


tr  is the risetime in seconds 


tf  is the falltime in seconds 


BC  is the chirp bandwidth in Hz 


BS  is the maximum range over which the carrier frequency is shifted 


4.5 Out of Band Mask 


The mask (limit curve) for the permitted emissions in the OoB domain rolls off at 30dB per 
decade from the 40dB bandwidth to the -60dBc point, and thereafter with 60dB per decade 
down to -100dBc spurious domain level. 


This OoB mask must then be made for each of the carrier frequencies of the Scanter 5xxx / 
6xxx version to be investigated. The resulting mask of all frequencies is then used for spec-
trum measurements. 


The resulting mask for long range and short range versions will differ because of different 
frequencies and pulse lengths used. 
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4.6 Spurious Emissions 


The required maximum emissions level in the spurious domain up to 26GHz is is -30dBc or -
100dB PEP whichever is less stringent. This means -82dB PEP in the case of a 200W SSPA 
in SCANTER 5000/6000. 


4.7 Measurement bandwidth 


The measurement standard used for all measurements of unwanted emissions (spurious & 
OoB) emissions is ITU-R M.1177 [Ref 5]. 


The reference bandwidth used is 1MHz. 


 


 


5  Receiver Spectrum Measurements 


 


5.1 Receiver Selectivity 


Compliance is tested by calculating the minimum detectable signal (MDS) level of the re-
ceiver at the transmission frequency: 


M
BT


DNFBkTMDS
CC


nospursysres


1
0


=


  


Where: 


MDS Minimum Detectable Signal 


k  Boltzmann constant 


T0  Temperature in Kelvin 


Bres 3dB resolution bandwidth of transceiver 


NFsys Noise Figure of the system 


Dno spur Detectability Factor (function of PD & Pfa) = 0.1 (Skolnik: Radar Handbook, 2nd Ed. 
fig. 2.3) 


PD  Probability of detection = 10-3 (selected value) 


Pfa  Probability of false detection = 10-3 (selected value) 


TC  Chirp length in sec. 


BC  Chirp bandwidth 


M   test margin = 0.1 (Without this margin the receiver should give a detectable sig-
nal !) 


The factor 1/( TC BC) = 1 is applicable for a simple pulse radar. 
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5.2 Receiver Out-Of-Band selectivity 


In order to determine if the receiver selectivity follows the required emission mask, a distur-
bance signal level at MDS level plus the required attenuation is applied at the antenna 
flange. E.g. MDS + 40dB is applied at the end points of B-40. A maximum disturbance signal 
strength of -30dBm is used in order to simulate another transmitters spurious level transmis-
sions.  


 


The disturbance signal is a sinusoidal pulsed signal with pulse duration of 100 ns and a pulse 
repetition frequency of 1 kHz. 


The receiver selectivity curve is checked beginning from the borders of B-40 at a number of 
test points over the out of band frequency span – each with a disturbance signal level of 
MDS plus the out of band level of the emission mask.. 


The radar video must not show any “targets” at any of the measurement points. The radar 
transceiver is setup in normal operating mode during the test. 


 


5.3 Receiver spurious response rejection 


The frequency band which in which the spurious response shall be checked is the part of the 
transmission band of the waveguide which is outside the Out-Of-Band frequency range. 


The following test signal characteristics shall be applied: 


Sinusoidal pulsed signal with a pulse duration of 100 ns and a pulse repetition frequency of 
1kHz, no modulation, signal amplitude MDS + spurious level of emission mask. 


The radar transceiver is setup in normal operating mode during the test. 
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Due to the spurious signals, the radar video must not show any “targets” at any of the meas-
urement points.  


Test setup: A WR112/R84 Waveguide taper section shall be connected to the regular 
WR90/R100 Waveguide.  


Note: In this way the measurement setup is able to cover the cut-off frequency, otherwise the 
measurement setup will itself be “blind” near the cut-off frequency.  With the taper section the 
cut-off is lowered to 6.56 GHz. 


6 SCANTER 5000 & 6000 Spectrum Measurements 


6.1 Introduction 


This section describes the actual spectrum measurements performed on the SCANTER 
5000 & 6000 transceiver. 


 


6.2 Radar Settings 


The radar is capable of operation in one of two sub bands: 9.0-9.2 or 9.225GHz to 9.5GHz, 
where the first mentioned sub band is intended for Surface Movement Radar systems (SMR) 
and the last mentioned sub band is intended for Vessel Traffic Surveillance, Costal Surveil-
lance or ship borne installations. The frequency planning is software defined (flexible); hence 
representative test profiles are defined.  


 


Low band (9.0-9.2) SMR Test Profile 


 


 


Freq 4: 9175MHz


Freq 3: 9125MHz


Freq 2: 9075MHz


Freq 1: 9025MHz


 


 


 


 
 
 
 
 
 


Parameter Value 


Chirp Length, short 150ns 


Chirp Length, medium N/A 


Chirp Length, long 10us 


Chirp bandwidth, short 35MHz 


Chirp bandwidth, medium 35MHz 


Chirp bandwidth, long 35MHz 
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High band (9.225-9.5) CS / VTS / SRS Test Profiles 


 


 


 
 
 


Parameter Value 


Chirp Length, short 150ns 


Chirp Length, medium 15us 


Chirp Length, long 40us 


Chirp bandwidth, short 32MHz 


Chrip bandwidth, medium 35MHz 


Chirp bandwidth, long 35MHz 
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6.3 Test Setup 


 


The figure below shows the test setup used in the spectrum measurement. 


 


Spectrum
Analyser


SCANTER NxT


Radar Sensor


Coupler


10dB


LOAD
Notch filter


Variable


Attenuator


 


Notch filter or HP filter 


 


The output from the sensor is coupled to a spectrum analyzer. In order to have optimum dy-
namics, a notch filter and a high pass filter are used to take out the carrier. Furthermore the 
internal variable attenuator of the spectrum analyzer ensures optimum input signal level. 


The overall spectrum measurement consists of five steps illustrated in the five sub spectras 
in the following figure: 


 


2. Measurement of


low spectrum


with notch filter


1. Measurement of


center spectrum


without notch filter


5. Measurement of very high spectrum


with high pass filter


6GHz 26GHz8GHz 10GHz


3. Measurement of


center spectrum


with notch filter
4. Measurement of high


spectrum


with notch filter


12GHz
 


 


Hence, the overall spectrum will be composed from these five sub spectras. 


 


For each measurement the spectrum analyzer setup will be: 
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Parameter Direct Notch High Pass 


Waveguide coupler -40dB -20dB -20dB 


Attenuation 22dB 0dB 0dB 


Reference level +12dBm -10dBm -10dBm 


Frequency span 8-10 6-8, 8-10, 10-12 10-26 


Resolution bandwidth 1MHz 1MHz 8MHz 


Video bandwidth 1MHz 1MHz 8MHz 


Sweep time 100ms 100ms 100ms 


Number of points 1601 1601 1601 


 


The number of measurement points times the resolution bandwidth shall cover measured 
frequency span. The resolution bandwidth is specified to be 1MHz according to “ITU RR Ap-
pendix 3 Spurious Levels” 


 


The high pass filter response is shown below. 


High pass filter
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The notch filter responses for the low and high band filter are shown below: 


 


Low band notch filter response
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High band notch filter response


-80


-70


-60
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0


6.0E+09 7.0E+09 8.0E+09 9.0E+09 1.0E+10 1.1E+10 1.2E+10


 
 


A disadvantage of the notch filters is that parts of the pass band is attenuated as well. When 
the measured spectrum, that is measured through the notch filter, is reconstructed for the at-
tenuation caused by the notch filter, the narrow band attenuation will gain the noise floor and 
it will look like spurious spikes.  
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6.4 Emission Mask Specification 


The radar specifications needed to calculate the emission mask are shown in Table 1.  


Table 1 Radar specification and settings 


 Low band High Band 


Transmitted peak power 200W 200W 


Lowest centre frequency 9034MHz 9260MHz 


Highest centre frequency 9166MHz 9465MHz 


Long chirp length 10us 40us 


Medium chirp length N/A 15us 


Short chirp length 150ns 150ns 


Long chirp bandwidth 35MHz 35MHz 


Short chirp bandwidth 35MHz 32MHz 


Chirp rise and fall time 20ns 20ns 


From these data the following mask and node points can be calculated: 


 


Table 2 Emission mask and node points 


 Low band: High band: 


Necessary bandwidth: 234.7MHz 301.7MHz 


   Start frequency 8,983MHz 9,212MHz 


   Stop frequency 9,217MHz 9,513MHz 


Out of band emission: 


-40dB bandwidth: 337MHz 400MHz 


   Start frequency 8,932MHz 9,160MHz 


   Stop frequency 9,269MHz 9,560MHz 


Spurious domain: 


-82dB bandwidth: 3,636MHz 4,330MHz 


   Start frequency 7,282MHz 7,195MHz 


   Stop frequency 10,918MHz 11,525MHz 


The final mask can be seen in the final spectrum graphs later in the document. 
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6.5 Emission Mask Measurement, Low Band 200W 


This section describes the generation of the final combined spectrum measurement result for 
the low band variant. 


Low band 1MHz res BW


-90


-80


-70


-60


-50


-40


-30


-20


-10


0


10


8 8,1 8,2 8,3 8,4 8,5 8,6 8,7 8,8 8,9 9 9,1 9,2 9,3 9,4 9,5 9,6 9,7 9,8 9,9 10


Mask meas inband
 


 
 







COMPANY UNCLASSIFIED 


SCANTER 5000 & 6000 200W Spectrum Measurements 


Doc. no: 386300-RL, Rev: B 


The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.  
COMPANY UNCLASSIFIED 


 


Page 18 of 25 


Measured with low band notch
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Corrected Meas Low Band
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Meas Low Band
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Full low band emission 200W
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Low band emission 200W 8-10G
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Center detail of the final spectrum measurement.
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6.6 Emission Mask Measurement, High Band 200W 


This section describes the generation of the final combined spectrum measurement result for 
the high band variant. 


 


High band 1MHz resolution
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Measured with low band notch
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Meas High Band
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Full High band emission 200W
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High band emission 200W 8.5-10.5G


-110


-90


-70


-50


-30


-10


10


8,5 8,7 8,9 9,1 9,3 9,5 9,7 9,9 10,1 10,3 10,5


Mask midtband low band midtbandH highband


HighPass midtbandL midtbandL2


 
Center detail of the final spectrum measurement.







COMPANY UNCLASSIFIED 


SCANTER 5000 & 6000 200W Spectrum Measurements 


Doc. no: 386300-RL, Rev: B 


The use and/or disclosure, etc. of the contents of this document (or any part thereof) is subject to the restrictions referenced on the front page.  
COMPANY UNCLASSIFIED 


 


Page 25 of 25 


 


7 Receiver immunity 


The proposed requirement for receiver immunity is calculated by inverting the transmitter 
mask and scale it relative to the receiver sensitivity. In the transmission band, the receiver 
shall not be affected of a signal that is 10dB below its minimum detectable signal MDS when 
the interfered signal is an asynchronous 100ns long pulse at 1kHz PRF. The interfered signal 
shall then be scaled according to the inverse of the transmitter mask based on the calculated 
level on the in-band interference. The relative transmitter mask in dB, the receiver immunity 
mask in dBm and the measured test point in dBm where no interference is detectable at the 
radar video when all processing is activated and the radar is terminated in a dummy load are 
shown below.  


The MDS for the receiver is -115dBm as the pulse compression gain shall be included in the 
calculation. The maximum injected interference power was limited to +15dBm by the genera-
tor and the waveguide coupler. The generator is protected by the coupler and an isolator at 
its output port. The injected should have been compensated for the frequency dependent re-
sponse of the isolator and the coupler, but this is not done. However, the margin seems suf-
ficient to have room for the extra losses.  
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8 Conclusion 


The 200W versions of the Scanter 5000 / 6000 radar transceivers are compliant to the rec-
ommended test criteria given in CEPT Rec. 74-01 and ECC REC (02)05 and can thus be 
said to fulfil the EU spectrum protection intentions of the R&TTE directive. 


The ITU recommendations ITU-R SM.329 and ITU-R SM.1541 requirements are also fulfilled 
with the used test methods and limits. 






