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------------Start of text changes -------------
[bookmark: _Toc114215746][bookmark: _Toc124157845][bookmark: _Toc19349]1	Scope
[bookmark: _Toc27151][bookmark: _Toc354565179][bookmark: _Toc47081113][bookmark: _Toc19237]
The present document covers the assessment of NR repeater and ancillary equipment in respect of Electromagnetic Compatibility (EMC).
The present document specifies the applicable requirements, procedures, test conditions, performance assessment and performance criteria for NR repeater and associated ancillary equipment in the following categories:
-	NR repeater equipped with antenna connectors which are possible to be terminated during EMC testing, meeting the repeater type 1-C RF requirements of TS 38.106 [2], with conformance demonstrated by compliance to TS 38.115-1 [3].
-	NR repeater not equipped with antenna connectors, i.e. with antenna elements radiating during the EMC testing, meeting the repeater type 2-O RF requirements of TS 38.106 [2], with conformance demonstrated by compliance to TS 38.115-2 [4].
The environment classification used in the present document refers to the residential, commercial and light industrial environment classification used in IEC 61000‑6-1 [6], and IEC 61000-6-3 [7] and IEC 61000-6-8 [24].
[bookmark: _GoBack]The EMC requirements have been selected to ensure an adequate level of compatibility for apparatus at residential, commercial and light industrial environments. The levels, however, do not cover extreme cases which may occur in any location but with low probability of occurrence.
[bookmark: _Toc124157846][bookmark: _Toc114215747]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK4][bookmark: OLE_LINK3][bookmark: OLE_LINK1]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications"
[2]	3GPP TS 38.106: "NR Repeater Radio Transmission and Reception"
[3]	3GPP TS 38.115-1: "NR; Repeater conformance testing - Part 1: Conducted conformance testing"
[4]	3GPP TS 38.115-2: "NR; Repeater conformance testing - Part 1: Radiated conformance testing"
[5]	CISPR 32: "Electromagnetic compatibility of multimedia equipment - Emission requirements".
[6]	IEC 61000‑6-1: "Electromagnetic compatibility (EMC) - Part 6-1: Generic standards - Immunity for residential, commercial and light-industrial environments".
[7]	IEC 61000-6-3: "Electromagnetic compatibility (EMC) - Part 6-3: Generic standards - Emission standard for equipment in residential environments".
Part 6-3: Generic standards - Emission standard for residential, commercial and light-industrial environments".
[8]	IEC 61000-3-2: "Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions (equipment input current ≤ 16 A per phase)".
[9]	IEC 61000-3-3: "Electromagnetic compatibility (EMC) - Part 3-3: Limits - Limitation of voltage changes, voltage fluctuations and flicker in low-voltage supply systems, for equipment with rated current ≤ 16 A per phase and not subject to conditional connection".
[10]	IEC 61000-3-11: "Electromagnetic compatibility (EMC) - Part 3-11: Limits – Limitation of voltage changes, voltage fluctuations and flicker in low-voltage supply systems -  Equipment with rated current ≤ 75 A and subject to conditional connections".
[11]	IEC 61000-3-12: "Electromagnetic compatibility (EMC) - Part 3-12: Limits - Limits for harmonic currents produced by equipment connected to public low-voltage system with input current >16 A and ≤ 75 A per phase".
[12]	IEC 61000‑4‑2: "Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement techniques - Electrostatic discharge immunity test".
[13]	IEC 61000‑4‑3:2006+AMD1:2007+AMD2:2010 CSV: "Electromagnetic compatibility (EMC) - Part 4-3: Testing and measurement techniques - Radiated, radio-frequency, electromagnetic field immunity test".
[14]	IEC 61000‑4‑4: "Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement techniques - Electrical fast transient/burst immunity test".
[15]	IEC 61000‑4‑5: "Electromagnetic compatibility (EMC) - Part 4-5: Testing and measurement techniques - Surge immunity test".
[16]	IEC 61000‑4‑6: "Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement techniques - Immunity to conducted disturbances, induced by radio frequency fields".
[17]	IEC 61000‑4‑11: "Electromagnetic compatibility (EMC) - Part 4-11: Testing and measurement techniques - Voltage dips, short interruptions and voltage variations immunity tests".
[18]	IEC 61000‑4‑21: "Electromagnetic compatibility (EMC) - Part 4-21: Testing and measurement techniques - Reverberation chamber test methods".
[19]	ITU-R SM.329: "Unwanted emissions in the spurious domain".
[20]	IEC 60050-161: "International Electrotechnical Vocabulary - Chapter 161: Electromagnetic compatibility". 
[21]	ETSI EN 301 489-1: "Electromagnetic Compatibility (EMC) standard for radio equipment and services - Part 1: Common technical requirements - Harmonised Standard for Electromagnetic Compatibility ". 
[22]	ETSI EN 301 489-50: "Electromagnetic compatibility (EMC) standard for radio equipment and services; Part 50: Specific conditions for cellular communication base station (BS), repeater and ancillary equipment; Harmonised standard covering the essential requirements of article 3.1(b) of the Directive 2014/53/EU".
[23]	3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements".
[24]	IEC 61000-6-8:"Electromagnetic compatibility (EMC) - Part 6-8: Generic standards - Emission standard for professional equipment in commercial and light-industrial locations".
[25]	CISPR 16-1-4:"Specification for radio disturbance and immunity measuring apparatus and methods - Part 1-4: Radio disturbance and immunity measuring apparatus - Antennas and test sites for radiated disturbance measurements".
[26]	ITU-R SM.1539-1:"Variation of the boundary between the out-of-band and spurious domains required for the application of Recommendations ITU-R SM.1541 and ITU-R SM.329  ".
[27]	CISPR 16-4-2 :"Specification for radio disturbance and immunity measuring apparatus and methods - Part 4-2: Uncertainties, statistics and limit modelling - Measurement instrumentation uncertainty".
[28]	ETSI TR 100 028-1:"Electromagnetic Compatibility and Radio Spectrum Matters (ERM); Uncertainties in the Measurement of Mobile Radio Equipment Characteristics; Part 1".
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[bookmark: _Toc47081123][bookmark: _Toc2538][bookmark: _Toc25803]------------Start of next text changes -------------

[bookmark: _Toc114215755][bookmark: _Toc124157854]4.3	Narrow band responses
[bookmark: _Hlk510783054]Responses on receivers or duplex transceiversuplink or downlink occurring during the immunity test at discrete frequencies which are narrow band responses (spurious responses), are identified by the following method:
-	if during an immunity test the quantity being monitored goes outside the specified tolerances (clause 6), it is necessary to establish whether the deviation is due to a narrow band response or to a wide band (EMC) phenomenon. Therefore, the test shall be repeated with the unwanted signal frequency increased, and then decreased by 2 x BWChannel MHz, where BWChannel is the channel bandwidth as defined in TS 38.106 [2], clause 5.3;
-	if the deviation disappears in either one or both of the above MHz offset cases, then the response is considered as a narrow band response;
-	if the deviation does not disappear, this may be due to the fact that the offset has made the frequency of the unwanted signal correspond to the frequency of another narrow band response. Under these circumstances the procedure is repeated with the increase and decrease of the frequency of the unwanted signal set to 2.5 x BWChannel MHz;
-	if the deviation does not disappear with the increased and/or decreased frequency, the phenomenon is considered wide band and therefore an EMC problem and the equipment fails the test.
For immunity test narrow band responses are disregarded.
For EUT capable of multi-band operation, all supported operating bands shall be considered for narrowband responses.
[bookmark: _Toc124157855][bookmark: _Toc2990][bookmark: _Toc47081126][bookmark: _Toc114215756][bookmark: _Toc3213]4.4	Exclusion bands
[bookmark: _Hlk494715706][bookmark: _Toc20994235][bookmark: _Toc37139282][bookmark: _Toc29812094][bookmark: _Toc5407][bookmark: _Toc2712][bookmark: _Toc47081131]The exclusion band for NR repeater is the frequency range over which no tests of radiated immunity are made in UL or DL. 
The exclusion band for DL is defined as:
	FDL,low – ΔfOBUE < f < FDL,high + ΔfOBUE
Where values of FDL,low and FDL,high are defined for each operating band in TS 38.106 [2], clause 5.2.
The exclusion band for UL is defined as:
	FUL,low – ΔfOBUE < f < FUL,high + ΔfOBUE
Where values of FUL,low and FUL,high are defined for each operating band in TS 38.106 [2], clause 5.2.
For NR repeater capable of multi-band operation, the total exclusion band is a combination of the exclusion bands for each operating band supported by NR repeater.
The ΔfOBUE values for Repeater type 1-C  and Repeater type 2-O areis defined in table 4.4-1 for both DL and UL.
Table 4.4-1: ΔfOBUE offset values for NR repeater 1-C and repeater 2-O
	NR repeater type
	Operating band characteristics
	ΔfOBUE (MHz)

	Repeater  type 1-C
	FUL,high – FUL,low < 100 MHz, or
FDL,high – FDL,low < 100 MHz
	20

	
	100 MHz ≤ FUL,high – FUL,low ≤ 900 MHz 
100 MHz ≤ FDL,high – FDL,low ≤ 900 MHz
	60



NOTE:	As the radiated immunity testing is defined in the frequency range 80 MHz to 6 GHz, there is no exclusion band defined for repeater type 2-O.
Where the values of ΔfRIexclusion are defined in table 4.4-2.
Table 4.4-2: Maximum ΔfRIexclusion offset outside the operating band
	Operating band characteristics
	ΔfRIexclusion (MHz)

	100 MHz ≥ FUL,high – FUL,low, or
 100 MHz ≥ FDL,high – FDL,low
	60

	100 MHz < FUL,high – FUL,low, or
 100 MHz ≥ FDL,high – FDL,low
	200
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------------Start of next changes -------------
[bookmark: _Toc124157871][bookmark: _Toc114215772]8.2	Radiated emission
[bookmark: _Toc52563895][bookmark: _Toc74642618][bookmark: _Toc76543796][bookmark: _Toc37268403][bookmark: _Toc52563802][bookmark: _Toc61181800][bookmark: _Toc82627382][bookmark: _Toc45879613][bookmark: _Toc29812117][bookmark: _Toc20994258][bookmark: _Toc37139305][bookmark: _Toc106198116][bookmark: _Toc52563707][bookmark: _Toc37268309][bookmark: _Toc124157872][bookmark: _Toc114215773]8.2.1	Radiated emission, Repeater
This test is applicable to repeater type 1-C. This test shall be performed on a representative configuration of repeater.
For repeater type 2-O, the radiated emission is covered by radiated spurious emission requirement in TS 38.106 [x12], conforming to the test requirement in TS 38.115-2 [x24].
[bookmark: _Toc52563896][bookmark: _Toc124157873][bookmark: _Toc37268310][bookmark: _Toc74642619][bookmark: _Toc20994259][bookmark: _Toc82627383][bookmark: _Toc37139306][bookmark: _Toc37268404][bookmark: _Toc76543797][bookmark: _Toc45879614][bookmark: _Toc29812118][bookmark: _Toc52563708][bookmark: _Toc114215774][bookmark: _Toc61181801][bookmark: _Toc52563803][bookmark: _Toc106198117]8.2.1.1	Definition
This test assesses the ability of repeater to limit unwanted emission from the enclosure port.
[bookmark: _Toc37268405][bookmark: _Toc29812119][bookmark: _Toc61181802][bookmark: _Toc45879615][bookmark: _Toc82627384][bookmark: _Toc52563804][bookmark: _Toc52563897][bookmark: _Toc37268311][bookmark: _Toc114215775][bookmark: _Toc76543798][bookmark: _Toc37139307][bookmark: _Toc106198118][bookmark: _Toc52563709][bookmark: _Toc124157874][bookmark: _Toc20994260][bookmark: _Toc74642620]8.2.1.2	Test method
[bookmark: _Toc45879616][bookmark: _Toc37139308][bookmark: _Toc29812120][bookmark: _Toc20994261][bookmark: _Toc37268406][bookmark: _Toc37268312]a)	A test site fulfilling the requirements of ITU-R SM.329 [x319] shall be used. The repeater shall be placed on a non-conducting support and shall be operated from a power source via a RF filter to avoid radiation from the power leads. One of the following two alternative measurement methods shall be used:
1)	Field strength method measurement
	The test method shall be in accordance with CISPR 32 x45. The field strength measurements shall be performed on a test site that is validated according to the methods and requirements of CISPR 16-1-4 [x525]. 
	Unless otherwise stated, measurements are conducted at 3 m or 10 m on an open area test site (OATS) or semi anechoic chamber (SAC) for frequencies up to 1 GHz, or at 3 m on a free space open area test site (FSOATS) or fully-anechoic room (FAR) for frequencies above 1 GHz. Unless otherwise stated, all measurements are done with RMS detector and with the -3 dB bandwidth of the measuring filter equal to the reference bandwidth in table 8.2.1.3-1.
NOTE 1:	Test site validation methods for radiated emissions tests are defined in CISPR 16-1-4 [x525], clause 6 and 7. Examples of test site validation methods are listed below:
-	30 - 1000 MHz frequency range: Normalized Site Attenuation (NSA), Reference Site Method (RSM). 
-	1 - 18 GHz frequency range: SVSWR standard test procedure, SVSWR reciprocal test procedure. 
2)	Substitution method measurement (also called a substitution method)
	Mean power of any spurious components shall be detected by the test antenna and measuring receiver (e.g. a spectrum analyser). At each frequency at which a component is detected, the repeater shall be rotated and the height of the test antenna adjusted to obtain maximum response, and the effective radiated power (e.r.p.) of that component determined by a substitution measurement. The measurement shall be repeated with the test antenna in the orthogonal polarization plane. Unless otherwise stated, all measurements are done as mean power (RMS).
NOTE 2:	Effective radiated power (e.r.p.) refers to the radiation of a half wave tuned dipole instead of an isotropic antenna. There is a constant difference of 2.15 dB between e.i.r.p. and e.r.p, as defined in ITU-R SM.329 annex 1 [x319].
e.r.p. (dBm)  EIRP (dBm)  2.15
b)	The repeater shall transmit with maximum power declared by the manufacturer with all transmitters active. Set the repeater to transmit a signal as stated in clause 4.5.
c)	The received power shall be measured over the frequency range from 30 MHz to FDL,low - ΔfOBUE and from FDL,high + ΔfOBUE up to 12750 MHz. For some operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R SM.329 [x319]. The video bandwidth shall be approximately three times the resolution bandwidth. If this video bandwidth is not available on the measuring receiver, it shall be the maximum available and at least 1 MHz. Unless otherwise stated, all measurements are done as mean power (RMS).
[bookmark: _Toc106198119][bookmark: _Toc74642621][bookmark: _Toc114215776][bookmark: _Toc76543799][bookmark: _Toc52563710][bookmark: _Toc82627385][bookmark: _Toc124157875][bookmark: _Toc52563805][bookmark: _Toc52563898][bookmark: _Toc61181803]8.2.1.3	Limits
The frequency boundary and reference bandwidths for the detailed transitions of the limits between the requirements for out of band emissions and spurious emissions are based on ITU-R Recommendations SM.329 [x319] and SM.1539-1 [x626].
The repeater type 1-C shall meet the limits below:
Table 8.2.1.3-1: Limits for radiated emissions from Repeater
	Frequency range
	e.r.p.
(dBm)
	Field strength at 3 m (dBµV/m)
(NOTE 4)
	Field strength at 10 m
(dBµV/m)
(NOTE 4)
	Reference bandwidth
	Notes

	30 MHz ≤ f < 1000 MHz
	-36
	65.4 (NOTE 5)
	54.9 (NOTE 5)
	100 kHz
	

	1 GHz ≤ f < 12.75 GHz
	-30
	67.4
	Not applicable
	1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the DL operating band in GHz
	-30
	67.4
	Not applicable
	1 MHz
	NOTE 1

	FDL,low - ΔfOBUE  < f < FDL,high +ΔfOBUE
	Not defined
	Not defined
	Not defined
	Not defined
	NOTE 2,3

	NOTE 1:	This frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the DL operating band is reaching beyond 12.75 GHz.
NOTE 2:	For repeater capable of multi-band operation, the frequency ranges relating to the RF bandwidths of all supported operating bands apply.
NOTE 3:	ΔfOBUE is defined in clause 6.5.3 of TS 38.106 [x12].
NOTE 4:	The field strength measurements shall be conducted on OATS or SAC for frequencies up to 1 GHz, or on FSOATS or FAR for frequencies above 1 GHz.
NOTE 5:	Limits for radiated emissions are translated from the e.r.p. limit of -36 dBm into the field strength limit of 61.4 dBµV/m (at 3m) or 50.9 dBµV/m (at 10m), and increased by the site gain value of 4 dB. The value of the site gain is based on ITU-R Recommendations SM.329 [x319].



[bookmark: _Toc82627386][bookmark: _Toc52563806][bookmark: _Toc52563711][bookmark: _Toc114215777][bookmark: _Toc52563899][bookmark: _Toc106198120][bookmark: _Toc37268313][bookmark: _Toc20994262][bookmark: _Toc45879617][bookmark: _Toc124157876][bookmark: _Toc37139309][bookmark: _Toc29812121][bookmark: _Toc76543800][bookmark: _Toc74642622][bookmark: _Toc61181804][bookmark: _Toc37268407]8.2.1.4	Interpretation of the measurement results
The interpretation of the results recorded in a test report for the radiated emission measurements described in the present document shall be as follows:
-	the measured value related to the corresponding limit will be used to decide whether an equipment meets the requirements of the present document;
-	the value of the measurement uncertainty for the measurement of each parameter shall be included in the test report;
-	the recorded value of the measurement uncertainty shall be, for each measurement, equal to or lower than the figures in table 8.2.1-4-1 for repeater.
Table 8.2.1.4-1 specifies the maximum measurement uncertainty of the test system. The test system shall enable the equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.
A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95% of the performance of a population of test equipment.
Table 8.2.1.4-1: Maximum measurement uncertainty (Repeater)
	Parameter
	Uncertainty for EUT dimension ≤ 1 m
(NOTE 2)
	Uncertainty for EUT dimension >1 m
(NOTE 2)

	Effective radiated RF power between 30 MHz and 180 MHz
	6 dB
	6 dB

	Effective radiated RF power between 180 MHz and 4 GHz
	4 dB
	6 dB

	Effective radiated RF power between 4 GHz and 12,75 GHz
	6 dB
	9 dB (NOTE 1)

	Effective radiated RF power between 12,75 GHz and 26 GHz
	6 dB
	9 dB (NOTE 1)

	Field strength between 30 MHz and 12,75 GHz
	6 dB
	6 dB

	NOTE 1:	This value may be reduced to 6 dB when further information on the potential radiation characteristic of the EUT is available.
NOTE 2:	These MU values estimates and are not based on the MU budget calculations. For more background on MU derivation analyses refer to CISPR 16-4-2 [x727] and ETSI TR 100 028-1 [x828].



NOTE:	If the Test System for a test is known to have a measurement uncertainty greater than that specified in table 8.2.1.4-1, this equipment can still be used, provided that an adjustment is made follows:
	Any additional uncertainty in the Test System over and above that specified in table 8.2.1.4-1 is used to tighten the test requirements, i.e. making the test harder to pass.
	This procedure will ensure that a test system not compliant with table 8.2.1.4-1 does not increase the probability of passing an EUT that would otherwise have failed a test if a test system compliant with table 8.2.1.4-1 had been used.
[bookmark: _Toc45879618][bookmark: _Toc114215778][bookmark: _Toc61181805][bookmark: _Toc124157877][bookmark: _Toc37268408][bookmark: _Toc74642623][bookmark: _Toc106198121][bookmark: _Toc29812122][bookmark: _Toc52563712][bookmark: _Toc37268314][bookmark: _Toc52563900][bookmark: _Toc76543801][bookmark: _Toc82627387][bookmark: _Toc20994263][bookmark: _Toc37139310][bookmark: _Toc52563807]8.2.2	Radiated emission, ancillary equipment
This test is only applicable to ancillary equipment not incorporated in the radio equipment and intended to be measured on a stand-alone basis, as declared by the manufacturer. This test shall be performed on a representative configuration of the ancillary equipment.
This test is not applicable for ancillary equipment incorporated in the radio equipment, or for ancillary equipment intended to be measured in combination with the radio equipment. In these cases, the requirements of the relevant product standard for the effective use of the radio spectrum shall apply.
[bookmark: _Toc106198122][bookmark: _Toc61181806][bookmark: _Toc52563808][bookmark: _Toc52563901][bookmark: _Toc114215779][bookmark: _Toc37139311][bookmark: _Toc37268315][bookmark: _Toc52563713][bookmark: _Toc82627388][bookmark: _Toc29812123][bookmark: _Toc74642624][bookmark: _Toc76543802][bookmark: _Toc124157878][bookmark: _Toc45879619][bookmark: _Toc20994264][bookmark: _Toc37268409]8.2.2.1	Definition
This test assesses the ability of ancillary equipment to limit unwanted emission from the enclosure port.
[bookmark: _Toc61181807][bookmark: _Toc124157879][bookmark: _Toc82627389][bookmark: _Toc37139312][bookmark: _Toc37268410][bookmark: _Toc52563902][bookmark: _Toc114215780][bookmark: _Toc74642625][bookmark: _Toc52563809][bookmark: _Toc76543803][bookmark: _Toc37268316][bookmark: _Toc106198123][bookmark: _Toc20994265][bookmark: _Toc29812124][bookmark: _Toc45879620][bookmark: _Toc52563714]8.2.2.2	Test method
The test method shall be in accordance with CISPR 32 x45.
[bookmark: _Toc74642626][bookmark: _Toc61181808][bookmark: _Toc37268411][bookmark: _Toc82627390][bookmark: _Toc114215781][bookmark: _Toc37268317][bookmark: _Toc106198124][bookmark: _Toc52563903][bookmark: _Toc29812125][bookmark: _Toc124157880][bookmark: _Toc52563715][bookmark: _Toc52563810][bookmark: _Toc45879621][bookmark: _Toc37139313][bookmark: _Toc76543804][bookmark: _Toc20994266]8.2.2.3	Limits
The ancillary equipment shall meet the limits according to CISPR 32 x45 table A.4 and table A.5.
For the referred limit values, the following shall apply:
-	Where the limits value varies over a given frequency range, it changes linearly with respect to the logarithm of the frequency.
-	Where there is a step in the relevant limit, the lower value shall be applied at the transition frequency.
Alternatively, for ancillary equipment intended to be used in telecommunication centres only, the class A limits given in CISPR 32 [x45], annex A, table A.2 and table A.3 may be used.
 -------------End of changes -------------


