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introduction
This Recommendation contains methods to measure the field strength level of base stations of Mobile/Fixed Communications Networks (MFCN) in border areas in the frequency range 790-3800 MHz.	Comment by Augs8-2: The term filed strength level is very unusual. Normally the term „field strength” already implies a certain value. Therefore I suggest to keep it „field strength” throughout this document.	Comment by Lithuania: This term is used widely in recommendations covering MFCN coordination. We prefer to keep it. We can come back to this point later.	Comment by Augs8-2: This is a range, not a band	Comment by Lithuania: ok
This Recommendation complements ERC Recommendation 74-02 [1] in order to cover MFCN systems operating in frequency bands harmonised for MFCN usage.
[bookmark: Text4]ECC recommendation of YY(XX) on Field strength measurements of Mobile/Fixed Communications Networks (MFCN) in Border areas in the frequency Range 790-3800 MHz
“The European Conference of Postal and Telecommunications Administrations,
considering
that mobile/fixed communications networks (MFCN) includes IMT and other communications networks in the mobile and fixed services which would include fixed wireless access but not point-to-point links;
that administrations may diverge from the technical parameters and procedures described in this Recommendation subject to bilateral / multilateral agreements;
that commonly agreed measurement methods to assess compliance with cross-border coordination conditions are necessary.;
noting
1. that ERC Recommendation 74-02 [1] describes general methods of field strength measurements at fixed points in the frequency range 29.7-960 MHz
recommends 
1. that measurements of the field strength and other RF parameters relevant for the cross-border coordination of Mobile/Fixed Communication Networks are carried out according to the methods described in ANNEX 1.	Comment by Lithuania: Should be spelled out at first instance.
Note: 
Please check the Office documentation database https://docdb.cept.org for the up to date position on the implementation of this and other ECC Recommendations.
[bookmark: _Ref117257577][bookmark: _Ref125445021]Measurements of FIELD STRENGTH and other relevant parameters in border regionsareas	Comment by Lithuania: Alignment with the title
Introduction
Cross-border coordination agreementsconditions are generally based on methods that provide theoretical predictions of field strength using radiowave propagation models. It is practically impossible to recreate these methods with measurement procedures in the field. Therefore, only some approximation of measurements could be used to check compliance with those methods. Measurements to assess compliance with the conditions of the agreement derived from theoretical predictions should therefore aim to apply the conditions that were used for the calculations, such as(e.g. detector, bandwidth, location and time probability, etc.) as much as possible.	Comment by Lithuania: This should cover agreements/recommendation/HCM etc.
The field strength produced by base stations at the border is usually determined by the following parameters:
the type of duplex mode, i.e. TDD or FDD;
the operation mode, i.e. synchronised, semi-synchronised or non-synchronised operation of the systems;
the alignment of centre frequencies;
the use of preferential or non-preferential frequencies;
the use of preferential or non-preferential Physical Cell Identities.

These parameters have to be agreed by the administrations or operators in their bilateral/multilateral agreements/arrangements. CEPT has developed a number of recommendations for cross-border operations for mobile systems. These recommendations could be considered by the administrations or operators when developing their bilateral/multilateral agreements/arrangements. Some CEPT members are also signatories of “HCM Agreement” which defines conditions for coordination of frequencies between 29.7 MHz and 43.5 GHz for fixed service and land mobile service. It should be noted that field strength in those deliverables may be defined differently (i.e. mean, medium, maximum permissible or predicted field strength) therefore this also impacts the measurement procedure. 	Comment by Lithuania: To capture the idea that there are recommendations and HCM agreement. 
Both ECC-REC(15)01 and (11)04 encourage neighbouring administrations to establish bilateral cross-border agreements which set the exact conditions for the coordination of MFCN networks. In any case, these agreements overrule the conditions defined in ECC-REC(15)01, (11)04, (14)04 and the HCM agreement. 	Comment by Augs8-2: This paragraph was porposed to delete, but I think it is nexessary because the measuring service has to know which limits apply.	Comment by Lithuania: In our understanding the goal of this new rec is to provide details on how to perform measurements to check compliance with the agreements. It should not be mixed with other recommendations. Hence the reference to recs is not relevant. Moreover, that is covered with your new sentence in first paragraph.
In practice, however, existing agreements sometimes only define maximum predicted/calculated field strengths, whereas others define actual field strengths. In case only calculated field strengths are defined, it remains up to the administrations affected to agree from which measured field strength on a violation of the agreement can be claimed.	Comment by Šarūnas Oberauskas: Seems irrelevant since the coordination agreements are always based on theoretical calculations.	Comment by Augs8-2: As I recall it was Lithuania in the FM22 meeting that stressed the importance to say something about the conditions under which violation of the agreements can be  claimed. It is correct that all agreements are based on calculations, but if an agreement says that it is sufficient that the calculation is correct (regardless of the actual field strength), we can never file a complaint to a neighboring country even if the actual field strength is much higher than agreed. If an agreement talks about the actual field strength, it is possible to file a complaint if the actual field strength is higher than agreed limits, although the calculation model predicts lower values.In fact that is the purpose of agreements in oder to prevent interference. But in the first case it is a legal matter to decide whether a complaint can be filed or not.	Comment by Lithuania: We agree that this is legal matter, hence we should not engage on this in this rec
Determination of relevant system parameters
Most of the parameters that relevant for the measurements of field strength level have to be requested by the administration or operators. It is also possible to determine some of them by a measurement with a directional antenna directly at the borderline. The antenna should be pointed either in the direction of the nearest domestic or nearest foreign base station.
Determination of the technology and frequency alignment can be done with a spectrum analyser in the frequency domain, with the following settings. 
Table 1: Spectrum analyser settings for frequency domain measurements
	Centre frequency:
	Centre frequency of the downlink channel under investigation

	Span:
	≥100 MHz (5G/NR), ≥20 MHz (4G/LTE), ≥5 MHz (3G/UMTS)

	RBw/capture Bw:
	300 kHz (5G/NR), 30 kHz (4G/LTE), 10 kHz (3G/UMTS)

	Sweep/Capture time:
	(auto)

	Trace:
	MaxHold



Determination of the duplex mode can be done with a spectrum analyser in the time domain, with the following settings:
Table 2: Spectrum analyser settings for time domain measurements
	Centre frequency:
	Centre frequency of the downlink signal measured in the frequency domain

	Span:
	Zero

	RBw/capture Bw:
	Nearest available RBw/capture Bw to the signal Bw measured in the frequency domain

	Sweep/Capture time:
	20 ms (5G/NR) or 10 ms (4G/LTE and 3G/UMTS)

	Trace:
	ClearWrite

	Trigger:
	Fixed every 20 ms (5G/NR), every 10 ms (4G/LTE and 3G/UMTS), or Video (Note)

	Note: For a fixed trigger setting, an analyser which is frequency-locked to a GNSS signal is necessary. Video triggering may only work for UMTS TDD systems

	



The aim is to achieve a trace display, which is time synchronized with a frame of the MFCN system. In FDD systems, the whole frame is (temporarily) filled with data signals, while in TDD systems a certain fraction of the frame time is always left empty.
Alternatively, the system parameters above may also be determined by a specialized measurement system capable of decoding the signal. Apart from being simple in handling, one advantage of this method is the capability to decode parameters for multiple signals, and not only the strongest. If the same system technology and centre frequency is used on both sides of the border, the parameters of both can be measured on one location, even with omnidirectional antennas.
Depending on the established system parameters, the maximum permissible field strength is determined from the following documents, in the order given below:	Comment by Augs8-2: Why is this paragraph proposed for deletion? If the information is correct, I think it should stay, because the measurement staff has to know which limits apply.	Comment by Lithuania: As was indicated in the introduction of this annex, the only relevant documents for coordination is agreement. These could be based on recs or not. Hence we do not see relevance here.	Comment by Lithuania: Everything depends on what is agreed between administrations or operators (e.g. in their bilateral/multilateral agreements/arrangements). Moreover this chapters deals with spectrum analyser settings therefore we do not see relevance here.
1. Cross-border agreement with the neighbouring country
2. ECC/REC(15)01, (11)04 and (14)04 for the respective system and frequency band
3. HCM agreement
The maximum field strength is the reference value for the following measurements.
[bookmark: _Ref123049114]Relevant signals to be measured
General
In addition to different modulation techniques and bandwidths, the transmitted power, and hence the measured fField strength level at a certainthe same location, of modern MFCN systems depends on many networks parameters, like modulation techniques, bandwidths, transmitter power, etcon the actual user traffic. Because it cannot be assumed that the system network is fully loaded with traffic during the time of measurement, only certain parts of the signal are actually measured, and the result is then extrapolated to simulate a situation with full traffic load. Selection of signals to be measured and extrapolation method depends on the system technology and is described in the following sections.	Comment by Augs8-2: I propose to leave this as it was, because in fact the user traffic is the most important parameter that determines the transmit power and field strength. And this dependency creates most of the measurement challenges.	Comment by Lithuania: The proposed modifications does not change the meaning. This paragraph addresses the traffic. We prefer modified version.
The received field strength can be calculated by :
	
	
	(1)


Where
E is the maximum field strength produced by the MFCN station in dBµV/m;
Ptot is the maximum (extrapolated) receive level in dBm;
Kant is the antenna factor of the measurement antenna in dB/m;
ac is the attenuation of the RF cable between measurement antenna and receiver in dB.
2G / GSM
One of the RF channels used by a GSM base station is carrying the broadcast control channel (BCCH) and is transmitted with full power on all 8 time slots. Measurements should therefore be done on this channel frequency (C0) and are possible with a spectrum analyser using the following settings.
Table 3: Spectrum analyser settings for measurements of the GSM system
	Centre frequency:
	Centre frequency of the C0 channel

	Span / capture Bw:
	500 kHz

	RBw:
	1 kHz

	Detctor:
	RMS

	Sweep / capture time:
	Auto

	Trace:
	ClearWrite

	Measurement function:
	Channel power measurement with a channel Bw of 200 kHz



Although the occupied bandwidth of a GSM signal is slightly higher than 200 kHz, the smaller setting of the channel width is recommended to avoid influences of neighbouring channels.

Measurement of a GSM signal with a spectrum analyser
No extrapolation is necessary because the measured level is independent of the traffic.
3G / UMTS
The traffic-independent signal in UMTS is the common pilot channel (CPICH). It is transmitted at the same frequency and with the same bandwidth as the logical traffic channels, only with a different spreading code. Measurement of the maximum signal level from a UMTS station is therefore only possible with dedicated equipment after decoding in the code domain.
[image: A picture containing graphical user interface
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[bookmark: _Ref125389097]Sample screen for UMTS level measurements with dedicated equipment
Extrapolation to a full traffic situation is done by adding a correction factor to the measurement result (red circle in Figure 2). Unless other information from the provider is available, the correction factor is 10 dB.
4G / LTE
In LTE, the traffic-independent signals used for the measurement is the physical broadcast channel (PBCH), which is transmitted every 10 ms over the inner 1.05 MHz of bandwidth. Its length is 4 symbols or about 266 µs. However, during the first two symbols, reference signals are also transmitted. The „pure” PBCH is transmitted during the last two symbols for a length of about 133 µs.

LTE resource grid of the inner 1.2 MHz
The measurement has to be time-synchronized and limited in time and bandwidth. Although challenging, it is in principle possible with a spectrum analyser that is synchronized by GNSS.
Table 4: Spectrum analyser settings for measurements of the LTE system
	Centre frequency:
	Centre frequency of the LTE channel

	Span:
	Zero span

	RBw/capture Bw:
	1 MHz

	Detctor:
	RMS

	Sweep / capture time:
	2 ms

	Trace:
	ClearWrite

	Trigger:
	Fixed every 10 ms. Offset adjusted so that PBCH is in display window

	Measurement function:
	Time domain power with limits set to the PBCH



[image: ]
[bookmark: _Ref125389221]Sample screen for a measurement of the LTE PBCH with spectrum analyser
The actual measurement has to be limited to the last two symbols of the PBCH block (gate length about 133 µs), because the reference symbols transmitted during the first two symbols may be boosted in power.
In Figure 4 the resulting level of the PBCH is circled in red (-49.1 dBm). This is the level of all subcarriers in 1 MHz bandwidth. In a full traffic situation it is assumed that all traffic carriers could be transmitted with the same power as the PBCH. The total LTE level with full traffic would then be: 
	
	
	(2)


Where
Ptot is the total LTE level in a full traffic load situation in dBm;
Pmeas is the measured PBCH-level in dBm;
BLTE is the bandwidth of the LTE channel in MHz.

A more convenient way of measurement is the use of dedicated equipment that is able to decode the LTE signal and display the level of the different components separately, like in the following example.
[image: ]
[bookmark: _Ref125389255]LTE measurement with dedicated equipment
Most decoding equipment displays the power per resource element. In Figure 5, the power of one resource element in the PBCH is circled in red (-64.95 dBm). Extrapolation to a full traffic situation can be done with the following formula:
	
	
	(3)


Where
Ptot is the total LTE level in a full traffic load situation in dBm;
PRE is the measured level of one resource element in the PBCH in dBm;
REtot is the total number of resource elements in the LTE channel.

This assumes that the traffic resource elements can be transmitted with the same power as the PBCH.
5G /NR
The 5G NR signal is also composed of some traffic-independent signals and resource elements that are activated during traffic only. The traffic-independent signal used for the measurement is called synchronisation signal block (SSB). This block also contains the broadcast information. 
One of the specifics about the NR system is, however, that it may use active antenna arrays (AAS) that are able to form the antenna beam and point it in specific directions. In case of an AAS, the SSB is transmitted with different antenna characteristics and sometimes with different gain from traffic beams. The 5G NR Standard allows between one and 8 SSBs. Typical configurations in Europe are one beam with 120° horizontal main lobe, and 7 or 8 beams transmitted in sequence.
Tx
Tx
1
2
3
4
5
6
7

Configurations with 1 SSB (left) and 7 SSBs (right)
The SSB is not necessarily transmitted on the centre frequency of the 5G channel. Common configurations are either the centre frequency, or at the lower or upper end of the 5G channel. The bandwidth of the SSB is 7.2 MHz for systems with 30 kHz subcarrier spacing and 3.6 MHz for systems with 15 kHz subcarrier spacing.
Measurements of 5G NR signals can principally be made with spectrum analysers, provided they are synchronized by GNSS. Preferably, real-time analysers should be used. As a first step, frequency and number of the SSB has to be determined. With a real-time spectrum analyser, this is preferably done with a spectrogram display with the following settings:
Table 5: Realtime analyser settings for determination of the SSB configuration
	Centre frequency:
	Centre frequency of the 5G channel

	Span / capture Bw:
	Equal to the bandwidth of the 5G channel, e.g.100 MHz

	RBw:
	Auto

	Detector:
	Peak or sample

	Sweep / capture time:
	20 ms

	Trace:
	ClearWrite



[image: ]
Sample spectrogram of a 5G NR frame with 7 SSBs
The station in Figure 7 is configured for 7 SSBs transmitted at the upper end of the channel (red circle).
Once the frequency of the SSB is determined, its level can be measured with a standard or real-time spectrum analyser with the following settings:
Table 6: Spectrum analyser settings for measurement of the SSB level in 5G NR signals
	Centre frequency:
	Centre frequency of the SSB

	Span:
	Zero span

	RBw / Capture Bw:
	1 MHz

	Detector:
	RMS

	Sweep / capture time:
	20 ms

	Trace:
	ClearWrite

	Trigger:
	Fixed every 20 ms. Offset adjusted so that SSBs are in display window

	Measurement function:
	Time domain power with limits set to the strongest SSB (gate length 



[image: ]
Sample measurement of a 5G NR station with 7 SSBs
The displayed result represents only the fraction of the strongest SSB in the selected measurement bandwidth. 
The total level of the SSB could be calculated as:

	
	
	(4)


Where
PSSB is the total received level of the strongest SSB in dBm;
Pmeas is the measured level of the strongest SSB in selected RBw in dBm;
BwSSB is the bandwidth occupied by the SSB in MHz (equals to 240 × subcarriers spacing (kHz));
RBw is the measurement bandwidth in MHz.

A more convenient method of measuring the 5G NR levels is using dedicated equipment that is able to decode the 5G signal and measure the levels of the different resource elements separately.
[image: ]
SSB measurement with decoding equipment
The base station in Figure 9 is transmitting 7 SSBs. The level of the strongest SSB 3 is circled in red (‑27.1 dBm).
One assumption that has to be made when measuring 5G signals from neighbouring countries is that the measurement location is in the main lobe range of both SSB and traffic beams.
Correct extrapolation to a full traffic situation which would produce the maximum field strength is only possible with knowledge of the antenna gain difference between SSB and traffic beams. This information may be obtained from the operator, but in practice it is seldom available for foreign stations.
In the absence of the antenna data, the following gain differences should be applied:
For AAS stations with 1 SSB: ∆G = 6 dB;
For AAS stations with 7 SSB: ∆G = 0 dB;
For stations with passive antenna systems: ∆G = 0 dB.

The above mentioned gain differences present a conservative approach with the aim not to overestimate the resulting maximum field strength. In some AAS stations, the gain difference is higher. In this case, the measurement would underestimate the maximum possible field strength. If the antenna types are known, it is recommended to use that actual gain differences instead of the generic ones above.
The total level of the LTE signal under a full traffic situation could then be calculated as:
	
	
	(5)


Where
Ptot is the total received level of the LTE signal under simulated full traffic situation in dBm;
PSSB is the SSB level in dBm;
∆G is the gain difference between SSB and traffic beam in dB;
BwSSB is the bandwidth occupied by the SSB in MHz (equals to 240 × subcarriers spacing (kHz));
Bw5G is the bandwidth of the 5G channel in MHz.
Measurement at fixed locations
Application and principle
This method is applicable in cases of reported or assumed interference to a receiver at a specific location, e.g. a base station, or if an administration wants to determine whether the predicted field strength from foreign MFCN exceeds the values in a cross-border agreement at a specific location. 
The propagation models used for field strength calculations can only predict the average field strength at a certain distance from the transmitter. Specific terrain conditions and clutter cannot be considered. Excess of the agreed limits at one particular location does not automatically prove a violation of the agreement. It is therefore necessary to perform a cluster measurement of the field strength around the location of interest.
Required equipment
The following equipment is recommended for these measurements:
Measurement car with retractable mast of at least 10 m maximum height;
Directional antenna suitable for the frequency range of the MFCN band;
Spectrum analyser or decoding equipment according to section A1.3. 
Measurement procedure
Unless there is a specific interference report, the area where the measurements have to be taken, and the antenna height above ground depends on the respective frequency range and whether there are specific agreements. General documentation such as the HCM Agreement and ECC Recommendations specify the following distances from the border and measurement heights:	Comment by Šarūnas Oberauskas: Depends on case by case basis. No need to refer some specific situation in this recommendation	Comment by Augs8-2: I think the table represents typical situations applicable in most cases, and not a specific situation. Therefore I suggest to keep it as a guidance. 	Comment by Lithuania: The measurements should be done to check the conditions in agreements and not recommendations. This information is not relevant in measurement procedure.	Comment by Lithuania: Thes list misses many other recommendations (HCM is not the main reference), moreover at some point some may become obsolete. What is relevant here is that measurements depends on the antenna height, location/time probability.	Comment by Lithuania: In addition, antenna height is mentioned in the paragraphs below, so it will be covered
[bookmark: _Ref123126391]Table 7: Measurement distances from the border
	Frequency range
	Measurement distance from the borderline
	Height of the measurement antenna
	Reference

	694 – 790 MHz
	0 km or 6 km
	3 m
	ECC/REC(15)01

	790 – 862 MHz
	0 km
	3 m
	ECC/REC(11)04

	870 – 960 MHz
	30 km
	10 m
	HCM Agreement

	1427 – 1518 MHz
	0 km and 6 km
	3 m
	ECC/REC(15)01

	1710 – 1785 MHz
1805 - 1880 MHz
	15 km
	10 m
	HCM Agreement

	1920 – 1980 MHz
2110 – 2170 MHz
	0 km
	10 m
	HCM Agreement

	2300 – 2400 MHz
	0 km or 6 km
	3 m
	ECC/REC(14)04

	2500 – 2690 MHz
	0 km
	10 m
	HCM Agreement

	3400 – 3800 MHz
	0 km and 6 km
	3 m
	ECC/REC(15)01



Bilateral cross-border agreements may specify different reference distances from the border, which take precendence.
The required number of measurement locations depends on the required reliability and the difference between the measured values at the best reception point and at the worst reception point, where:
	
	
	(6)


Where
∆E is the difference between field strength at the best reception point an worst reception point in µV/m;
Emax is the field strength at the best reception point in µV/m;
Emin is the field strength at the worst reception point in µV/m.

For a given confidence level of 90% that the real field strength lies within 1 or 1.5 dB of the average measured level, the following table provides guidance on the required number of measurement locations.
Table 8: Required measurement locations for cluster measurements
	Confidence
	∆E = Emax -– Emin

	level
	interval
	0 -– 5 dB
	5 -– 10 dB
	10 -– 15 dB
	15 -– 20 dB

	90%
	1 dB
	3
	11
	24
	43

	90%
	1.5 dB
	2
	5
	11
	19



According to ERC Recommendation 74-02, the minimum number of test points is 5, regardless of the entry in the table above.
Measurement locations should be selected so that there are no reflecting objects and as few overhead conductors (power and telephone lines, antennas, buildings with metal roofs or gutters) as possible within ten times the wavelength.
The directional antenna is pointed to the applicable height (see Table 7) and pointed in the direction of maximum received level. 	Comment by Augs8-2: Stays if Table 7 stays, otherwise deleted.
If the antenna allows flexible polarisation, then for 4G and 5G measurements are carried out at two polarization values: +45° and -45°.the orientation with maximum level is chosen. Otherwise, vertical polarisation is used.	Comment by Augs8-2: I suggest to keep the original text beccause:
The signals creating maximum field strength are traffic signals and they are always transmitted in both pol. Planes
The error we make if we use only the orientation with maximum level compared to 2 measurements +/-45° is less than our nominal measurement uncertainty (less than 1 dB)
The pol. Plane of the highest received level may be other than + or – 45°, although it leaves the transmitter with these orientations, due to effects from reflection etc.	Comment by Lithuania: Where does this text come from?	Comment by Lithuania: We want to keep it more general for the procedure and not pick few technologies. Hence prefer our original version.
The spectrum analyser or decoding receiver is adjusted to the settings applicable to the MFCN technology used (see section A1.3). 
To cancel out the effect of ground reflection, the antenna height is varied around the nominal height (3 m or 10 m) until a maximum and an adjacent local minimum of the received level is detected. When a spectrum analyser is used, a standard height scan can be performed where the received level is constantly measured and recorded while raising/lowering the antenna height. If a decoding receiver is used, the maximum and minimum values have to be determined manually by changing the antenna height in small steps.
The field strength of the direct wave can be calculated as:

	
	
	(7)


Where
ED is the field strength of the direct wave (without reflection) in µV/m;
Emax is the maximum measured field strength during the height scan in µV/m;
∆E is the difference between maximum and next minimum of the field strength during the height scan in µV/m.

If measured in logarithmic units (dBµV/m), the field strength of the direct wave can be calculated as:

	
	
	(8)


Where
ED is the field strength of the direct wave (without reflection) in dBµV/m;
Emax is the maximum measured field strength during the height scan in dBµV/m;
Nk is the correction coefficient to be applied (see Figure 10) in dB.
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[bookmark: _Ref125449063]Correction coefficient to eliminate ground reflection
The final result is the linear average value of the field strengths measured at all measurement locations.
Measurements over longer time periods
Application and principle
In cases of interference to a specific receiver, the ERC Recommendation 74-02 foresees measurement over longer time periods. The aim is to evaluate time-fluctuations of the interfering signal, e.g. caused by varying propagation conditions. 
The measurements are taken either at the antenna of the interfered station, or with a calibrated directional measurement antenna close to the interfered station. Field strength samples taken at regular intervals are evaluated statistically, and the values for 10%, 50% and 90% of the time are determined.
Required equipment
If the measurements are taken at the interfered antenna, the following equipment is recommended:
Spectrum analyser or decoding equipment according to section A1.3;
Computer to retrieve and store measurement results from the analyser or decoding equipment.

If the measurements are taken at a measurement antenna, the following equipment is necessary in addition:
Measurement car with retractable mast of at least 10 m maximum height;
Directional antenna suitable for the frequency range of the MFCN band.

If the spectrum analyser or decoding receiver has built-in facilities to store multiple measurement results, a separate computer is not necessary.
Measurement procedure
The spectrum analyser or decoding receiver is connected to the antenna of the interfered station (possibly via a directional coupler), or mounted on the measurement car positioned near the interfered station, in 10 m height.
Depending on the service to be monitored, the equipment settings according to section A1.3 are applied.
It is recommended to take at least one measurement sample per hour. The resulting field strength is recorded.
According to ERC Recommendation 74-02, the measurement should run at least for a period of 24 hours. If weather or seasonal influences of the propagation should be considered, the duration has to be prolonged accordingly. Longer measurement times also increase the confidence level.
After the measurement period is finished, all measurement samples are sorted by level and evaluated to state:
the field strength that is exceeded by 10% of the samples;
the median field strength (50%);
the field strength that is exceeded by 90% of the samples.

These results represent the time probability.
Mobile measurements along the border
Application and principle
This method is applicable in case of (routine) measurements to assess the overspill of MFCN signals from neighbouring countries in border regions. Although there may not be a case of harmful interference, excess signals strengths may result in mobiles unintentionally logging into the foreign network, thereby introducing roaming charges for the users in border regions.
Required equipment
...
Measurement procedure
...
Result evaluation
A foreign MFCN can be regarded as violating the appropriate border agreement if tThe final result of the field strength is the level measuredment according to the sections above, plus measurement uncertainty defined in the section A1.8, exceeds the applicable field strength limit in the agreement.
[bookmark: _Ref130216548]Measurement uncertainty
…
list of references and relevant documentation
ERC Recommendation 74-02: „ERC Recommendation of 1999 on mMethod of measuring the field strength at fixed points in the frequency range 29.7-960 MHz”
ECC/REC(15)01: “ECC Recommendation of  13 February 2015 (latest amended on 10 June 2022) on cross-border coordination for Mobile/Fixed Communications Networks (MFCN) in the frequency bands: 694-790 MHz, 1427-1518 MHz and 3400-3800 MHz”
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