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	Summary

The document contains information on protection distance between fixed monitoring stations and radio electronic facilities and information on maximum permissible of field-strength from any interference source that permits fixed monitoring station to operate correctly.
Contact point: Mr. Vadym Blagodarnyy, Head of Methodical Department, Scientific and Methodical Support Directorate, Ukrainian State Centre of Radio Frequencies: blagodarny@ucrf.gov.ua 


	Proposal

Recommendation ITU-R SM.575-1 determines the field-strength criterion as standards above which a case-by-case interference analysis by fixed monitoring stations should be made, to help them keep free from radio-frequency interference. In this case field strength is measured on site of fixed monitoring station. This criterion is very presentable for choice of site for new fixed monitoring station for administrations and spectrum monitoring services. But these standard values of field-strength of radio electronic facilities emission are not presentable for communication operators and users. As well as this criterion can not be used at stage of calculation on electromagnetic compatibility between radio electronic facilities and fixed monitoring stations. The most presentable criteria for it is the minimum permissible distance between fixed monitoring stations and radio electronic facilities for different values of its output power.
Unfortunately as well as the content of Recommendation ITU-R SM.575-1 doesn‘t correspond its name “Protection of fixed monitoring stations against radio-frequency interference”, because it doesn’t determine any proposition on this issue. 


	Background

Protection of fixed monitoring stations against radio-frequency interference is the necessary condition on their correct operating.



Annex 1

1. Introduction

Recommendation ITU-R SM.575-1 determines field-strength criterion as standards above which a case-by-case interference analysis by fixed monitoring stations should be made, to help keep them free from radio-frequency interference:

	Fundamental frequency, f
	Field strength standard

(mV/m)
	Root-sum-square value of more than one fundamental field strength 

(mV/m)

	9 kHz<f<174 MHz
	10
	30

	174 MHz<f<960 MHz
	50
	150

	960 MHz<f<3 GHz
	5
	15


 Using formula (2) from Rec. ITU-R P.525-2
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where e - field-strength, mV/m;

           P - output power, kW ,
we can calculate distance d between fixed monitoring station and single fundamental radio electronic facility for some output power standard values of field-strength:
	Fundamental frequency, f
	Output power of transmitters
(W)

	
	1
	10
	25
	100
	1 000
	10 000

	9 kHz<f<174 MHz
	
	1,73 km
	2,73 km
	5,47 km
	17,3 km
	54,7 km

	174 MHz<f<960 MHz
	0,11 km
	0,35 km
	0,55 km
	1,1 km
	3,46 km
	10,9 km

	960 MHz<f<3 GHz
	1,1 km
	3,46 km
	5,46 km
	10,94* km
	
	


* As rule in frequency bands below 174 MHz there aren’t any radio electronic facilities which have output power less than 10 W

Calculation results of distance between fixed monitoring station and radio electronic facility using calculating method from Rec. ITU-R P.1546-2 are approximately similar ones:  
	Fundamental frequency, f
	Output power of transmitters

(W)

	
	1
	10
	25
	100
	1 000
	10 000

	9 kHz<f<174 MHz
	
	2,2 km
	3,5 km
	7 km
	22 km
	69,6 km

	174 MHz<f<960 MHz
	0,07 km
	0,44 km
	0,7 km
	1,4 km
	4,4 km
	14 km

	960 MHz<f<3 GHz
	1,4 km
	4,4 km
	7 km
	14* km
	
	


Calculating results very contradict one other.

1. Emission influence of transmitters with output power of 1 kW in frequency band from 174 MHz up 960 MHz is equivalent emission influence of transmitters with output power 10 W at frequencies above 960 MHz.
2. Calculating values of the distances between fixed monitoring stations and radio electronic facilities in both tables set too high and if we will take into account these distances we will not find any sites for new fixed monitoring stations. 
Therefore for correct calculating of the distance between fixed monitoring station and single fundamental radio electronic facility worth while to use standard parameters of monitoring receivers (or standard parameters of spectrum monitoring stations). 
2. Initial data for calculating the distance between fixed monitoring station and single fundamental 
radio electronic facility
There are four main effects that can worse the monitoring station operating:

· blocking effect;

· intermodulation effect;
· adjacent channels reception;
· spurious channels reception. 
Protection from adjacent and spurious channels reception is provided with IF frequency selectivity of receives which achieves about 70 dB. 

Blocking and inter-modulation effects exert the most influence on monitoring station operating. 
Because there aren’t any standard values of intermodulation signal level and blocking signal level for monitoring and measuring receivers it will be use approximate values of these parameters for telecommunication receivers, for example for base station’s receivers. 
According with requirement of standard ETSI EN 300 910 BTS reference intermodulation sensitivity is: 

Pi.mod.= -43 dBm.
Blocking characteristics of BTS receivers (for frequency bands 450 MHz, 900 MHz and 1800 MHz) specified for in-band performance are equal:

Pblock,=-26 dBm (in frequency bands 450 MHz and 900 MHz);
Pblock,=-35 dBm (in frequency band 1800 MHz).
Because influence of intermodulation effect is less worse than influence of blocking effect for calculating the distance between fixed monitoring station and single fundamental radio electronic facility worth while to use blocking characteristics. Moreover for occurring of intermodulation effect it is necessary two powerful emissions too.
3. Approximate calculating of the distance between fixed monitoring station and single fundamental radio electronic facility
Ublock= Pblock+106.9=80.9 dBμV (in frequency bands 450 MHz and 900 MHz);
Ublock= Pblock+106.9=71.9 dBμV (in frequency band 1800 MHz). 
Field-strength level e can be calculated as

e/dB(μV/m)= U block./dB(μV)+ ke/dB(m-1), 
where ke=-29.77 dB – g + 20 log(f/MHz) - antenna factor, dB(m-1);

           g=20 log G – antenna gain, dB;

With unidirectional antenna gain g=3 dB antenna factor ke value are:

ke=20.3 dB(m-1) - in frequency band 450 MHz;

ke=26.3 dB(m-1) - in frequency band 900 MHz;

ke=32.3 dB(m-1) - in frequency band 1800 MHz.
The field strength value will be 
e=101.2 dB(μV/m)=41.2 dB(mV/m) - in frequency band 450 MHz; 
e=107.2 dB(μV/m)=47.2 dB(mV/m) - in frequency band 900 MHz;
e=104.2 dB(μV/m)=44.2 dB(mV/m) - in frequency band 1800 MHz.

According with formula (1) the distance between fixed monitoring station and single fundamental radio electronic facility for some output power standard values of field-strength are:

	Frequency band
	Output power of transmitters 
(W)

	
	1
	10
	25
	100
	1 000
	10 000

	450 MHz
	0,05 km
	0,15 km
	0,24 km
	0,48 km
	1,5 km
	4,76 km

	900 MHz
	0,025 km
	0,075 km
	0,12 km
	0,24 km
	0,76 km
	2,38 km

	1800 MHz
	0,03 km
	0,11 km
	0,17 km
	0,34 km
	1,07 km
	


4. Proposals
The main method of protection of fixed monitoring stations against radio-frequency interference is the placing them from single fundamental radio electronic facility at the distance that provides their correct operating. For determining these distances is necessary to calculate the minimum distances between fixed monitoring station and single fundamental radio electronic facility for different value of its output power taking into account  standard parameters of monitoring receivers (or standard parameters of spectrum monitoring stations).
N
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