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------------------------------ Modified section ------------------------------
[bookmark: _Toc20994223][bookmark: _Toc29812082][bookmark: _Toc37139270][bookmark: _Toc37268274][bookmark: _Toc37268368][bookmark: _Toc45879578]1	Scope
The present document covers the assessment of NR Base Station (BS) 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 base stations and associated ancillary equipment in the following categories:
-	BS equipped with antenna connectors or TAB connectors which are possible to be terminated during EMC testing, meeting the BS type 1-C and BS type 1-H RF requirements of TS 38.104 [2], with conformance demonstrated by compliance to TS 38.141-1 [3].
-	BS not equipped with antenna connectors nor TAB connectors, i.e. with antenna elements radiating during the EMC testing, meeting the BS type 1-O and BS type 2-O RF requirements of TS 38.104 [2], with conformance demonstrated by compliance to TS 38.141-2 [4].
The scope of the present document is twofold:
-	Requirements, procedures and values of a BS with antenna connectors or TAB connectors,
-	Requirements, procedures and values of a BS without antenna connectors, nor TAB connectors.
The environment classification used in the present document refers to the residential, commercial and light industrial environment classification used in IEC 61000‑6-1 [7] and IEC 61000-6-3 [8].
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.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc20994224][bookmark: _Toc29812083][bookmark: _Toc37139271][bookmark: _Toc37268275][bookmark: _Toc37268369][bookmark: _Toc45879579]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	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 38.104: "NR; Base Station (BS) radio transmission and reception".
[3]	3GPP TS 38.141-1: "NR; Base Station (BS) conformance testing Part 1: Conducted conformance testing".
[4]	3GPP TS 38.141-2: "NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing".
[5]	3GPP TS 37.113: "E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) Electromagnetic Compatibility (EMC)".
[6]	3GPP TS 37.114: "Active Antenna System (AAS) Base Station (BS) Electromagnetic Compatibility (EMC)".
[7]	IEC 61000-6-1: "Electromagnetic compatibility (EMC) - Part 6-1: Generic standards - Immunity for residential, commercial and light-industrial environments".
[8]	IEC 61000-6-3: "Electromagnetic compatibility (EMC) - Part 6-3: Generic standards - Emission standard for residential, commercial and light-industrial environments".
[9]	IEC 60050-161: "International Electrotechnical Vocabulary (IEV) - Part 161: Electromagnetic compatibility".
[10]	3GPP TR 38.817-02 "NR: General aspects for Base Station (BS) Radio Frequency (RF) for NR".void
[11]	CISPR 32: "Electromagnetic compatibility of multimedia equipment - Emission requirements".
[12]	void
[13]	IEC 61000-3-2: "Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions (equipment input current ≤ 16 A per phase)".
[14]	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".
[15]	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".
[16]	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".
[17]	IEC 61000-4-2: "Electromagnetic compatibility (EMC) - Part 4-2: Testing and measurement techniques - Electrostatic discharge immunity test".
[18]	IEC 61000-4-3: "Electromagnetic compatibility (EMC) - Part 4-3: Testing and measurement techniques - Radiated, radio-frequency, electromagnetic field immunity test".
[19]	IEC 61000-4-4: "Electromagnetic compatibility (EMC) - Part 4-4: Testing and measurement techniques - Electrical fast transient/burst immunity test".
[20]	IEC 61000-4-5: "Electromagnetic compatibility (EMC) - Part 4-5: Testing and measurement techniques - Surge immunity test".
[21]	IEC 61000-4-6: "Electromagnetic compatibility (EMC) - Part 4-6: Testing and measurement techniques - Immunity to conducted disturbances, induced by radio frequency fields".
[22]	IEC 61000-4-11: "Electromagnetic compatibility (EMC) - Part 4-11: Testing and measurement techniques - Voltage dips, short interruptions and voltage variations immunity tests".
[23]	ETSI EN 301 489-1: "ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part 1: Common technical requirements; Harmonised Standard covering the essential requirements of article 3.1(b) of Directive 2014/53/EU and the essential requirements of article 6 of Directive 2014/30/EU".
[24]	Recommendation ITU-R SM.329-12: "Unwanted emissions in the spurious domain".
[25]	3GPP TS 37.105: "Active Antenna System (AAS) Base Station (BS) transmission and reception".
[26]	Recommendation 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]	3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements".
[28]	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".
[29]	IEC 61000-4-21: "Electromagnetic compatibility (EMC) - Part 4-21: Testing and measurement techniques - Reverberation chamber test methods".
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[bookmark: _Toc20994229][bookmark: _Toc29812088][bookmark: _Toc37139276][bookmark: _Toc37268280][bookmark: _Toc37268374][bookmark: _Toc45879584]4	Test conditions
[bookmark: _Toc20994230][bookmark: _Toc29812089][bookmark: _Toc37139277][bookmark: _Toc37268281][bookmark: _Toc37268375][bookmark: _Toc45879585]4.1	General
Requirements throughout the EMC specifications are in some cases defined separately for different frequency ranges (FR). The frequency ranges FR1 and FR2 are defined in subclause 5.1 of TS 38.104 [2].
The equipment shall be tested in normal test environment defined in the corresponding BS conformance testing specification TS 38.141-1 [3] for BS type 1-C and BS type 1-H, or TS 38.141-2 [4] for BS type 1-O and BS type 2-O. The test conditions shall be recorded in the test report.
For BS capable of multi-band operation, the requirements in the present document apply for each supported operating band unless otherwise stated. Operating bands shall be activated according to the test configuration in subclause 4.5. Tests shall be performed relating to each type of port and all operating bands shall be assessed during the tests.
The manufacturer shall declare the supported operating band(s) according to the list of NR operating bands defined in TS 38.104 [2].
NOTE 1: NR operating bands for BS type 1-C and BS type 1-H, are declared by the manufacturer according to the declarations D.3 specified in TS 38.141-1 [3], subclause table 4.6-1.
NOTE 2: NR operating bands for BS type 1-O and BS type 2-O, are declared by the manufacturer according to the declarations D.4 specified in TS 38.141-2 [4], subclause table 4.6-1.
[bookmark: _Toc20994231][bookmark: _Toc29812090][bookmark: _Toc37139278][bookmark: _Toc37268282][bookmark: _Toc37268376][bookmark: _Toc45879586]4.2	Arrangements for establishing a communication link
The wanted RF input signal nominal frequency shall be selected by setting the NR Absolute Radio Frequency Channel Number (NR-ARFCN) to an appropriate number, as defined in TS 38.104 [2], clause 5.4.2.3.
A communication link shall be set up with a suitable test system capable of evaluating the required performance criteria (hereafter called "the test system") at the radio interface and telecommunication port/port(s) (the NG interface). The test system shall be located outside of the test environment.
When the EUT is required to be in the transmit/receive mode, the following conditions shall be met:
-	For the BS type 1-C and BS type 1-H testing, the EUT shall be commanded to operate at rated transmit power;
-	For the BS type 1-O and BS type 2-O testing, the EUT transmit power shall be configured as stated in subclause 8.1 for emission test and subclause 9.1 for immunity test accordingly;,
-	Adequate measures shall be taken to avoid the effect of the unwanted signal on the measuring equipment;
-	The wanted input signal level shall be set to a level where the performance is not limited by the receiver noise floor or strong signal effects.
NOTE:	15 dB above the conducted reference sensitivity level has been used as an example of wanted input signal level in legacy 3GPP EMC specifications for establishing a communication link.
For immunity tests subclause 4.3 shall apply and the conditions shall be as follows.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc20994234][bookmark: _Toc29812093][bookmark: _Toc37139281][bookmark: _Toc37268285][bookmark: _Toc37268379][bookmark: _Toc45879589][bookmark: _Hlk494715706]4.4.1	Transmitter exclusion band
[bookmark: _Toc20994235][bookmark: _Toc29812094][bookmark: _Toc37139282][bookmark: OLE_LINK1]The transmitter exclusion band for BS is the frequency range over which no tests of radiated immunity of a transmitter are made. The transmitter exclusion band only applies to BS type 1-O.
The transmitter exclusion band 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 38.104 [2], subclause 5.2.
The value of ΔfOBUE is derived considering the width of the operating band, and is defined in TS 38.104 [2], subclause 6.6.2.
For BS capable of multi-band operation, the total transmitter exclusion band is a combination of the exclusion bands for each operating band supported by BS.
NOTE 1:	The transmitter exclusion bands do not apply for SUL bands.
[bookmark: _Toc37268380][bookmark: _Toc45879590][bookmark: _Toc37268286]NOTE 2:	As the radiated immunity testing is defined in the frequency range 80 MHz to 6 GHz, there is no transmitter exclusion band defined for BS type 2-O.
4.4.2	Receiver exclusion band
------------------------------ Next modified section ------------------------------
[bookmark: _Toc20994236][bookmark: _Toc29812095][bookmark: _Toc37139283][bookmark: _Toc37268287][bookmark: _Toc37268381][bookmark: _Toc45879591]4.5	BS test configurations
The present subclause defines the BS test configurations that shall be used for demonstrating conformance. A single NR carrier shall be used for testing of single-carrier capable BS.
Single carrier configuration (SC) tests shall be performed using signal with narrowest supported BS channel bandwidth with the smallest supported subcarrier spacing declared per operating band in TS 38.141-1 [3] subclause 4.6, and TS 38.141-2 [4] subclause 4.6.
For other NR base stations, the test configurations in table 4.5-1 and table 4.5-2 shall be used. The NR test configurations (NRTCx) are defined in TS 38.141-1 [3], subclause 4.7 for BS type 1-C and BS type 1-H and in TS 38.141-2 [4], subclause 4.8 for BS type 1-O and BS type 2-O.
Table 4.5-1: Test configurations for BS type 1-C and BS type 1-H
	BS test case
	BS capable of multi-carrier and/or CA in a single band
	BS capable of multi-band operation

	
	Contiguous spectrum capable BS
	C and NC capable BS with identical parameters
	C and NC capable BS with different parameters
	BS capable of multi-band operation with common connector
	BS capable of multi-band operation with separate connector

	Emission tests
	NRTC1
	NRTC3
	NRTC1, NRTC3
	NRTC1/3 (Note 1), NRTC5
	NRTC1/3 (Note 1), NRTC5(Note 2)

	Immunity tests
	NRTC1
	NRTC3
	NRTC1, NRTC3
	NRTC1/3 (Note 1), NRTC5
	NRTC1/3 (Note 1), NRTC5(Note 3)

	[bookmark: OLE_LINK352][bookmark: OLE_LINK353]Note 1:	NRTC1 and/or NRTC3 shall be applied in each supported operating band.
Note 2:	For single-band operation test, other antenna connector(s) is (are) terminated.
Note 3:	NRTC5 is only applicable for multi-band receiver.



Table 4.5-2: Test configurations for BS type 1-O
	BS test case
	Single band RIB
	Multi-band RIB

	
	Contiguous spectrum capable BS
	C and NC capable BS with identical parameters
	C and NC capable BS with different parameters
	

	Emission tests
	NRTC1
	NRTC3
	NRTC1, NRTC3
	NRTC1/3 (Note 1), NRTC5

	Immunity tests
	NRTC1
	NRTC3
	NRTC1, NRTC3
	NRTC5

	Note 1:	NRTC1 and/or NRTC3 shall be applied in each supported operating band.



Table 4.5-3: Test configurations for BS type 2-O
	BS test case
	Single band RIB

	
	Contiguous spectrum capable BS
	C and NC capable BS with identical parameters
	C and NC capable BS with different parameters

	Emission tests
	NRTC1
	NRTC3
	NRTC1, NRTC3

	Immunity tests
	NRTC1
	NRTC3
	NRTC1, NRTC3


------------------------------ Next modified section ------------------------------
[bookmark: _Toc20994248][bookmark: _Toc29812107][bookmark: _Toc37139295][bookmark: _Toc37268299][bookmark: _Toc37268393][bookmark: _Toc45879603]7.1	Emission
Table 7.1-1: Emission requirements applicability
	Phenomenon
	Application
	Equipment test requirement
	Reference
subclause in the present document
	Reference
standard

	
	
	BS equipment
	Ancillary equipment
	
	

	Radiated emission
	Enclosure
	applicable for BS type 1-C and BS type 1-H
(Note)
	not applicable
	8.2.1
	ITU-R SM.329 [24]

	Radiated emission
	Enclosure of ancillary equipment
	not applicable
	applicable
	8.2.2
	CISPR 32 [11]

	Conducted emission
	DC power input/output port
	applicable
	applicable
	8.3
	CISPR 32 [11]

	Conducted emission
	AC mains input/output port
	applicable
	applicable
	8.4
	CISPR 32 [11]

	Conducted emission
	Telecommunication port
	applicable

	applicable
	8.5
	CISPR 32 [11]

	Harmonic current emissions
	AC mains input port
	applicable
	 applicable
	8.6
	IEC 61000-3-2 [13] or
 IEC 61000-3-12 [14] 
(NOTE 2)

	Voltage fluctuations and flicker
	AC mains input port
	applicable
	applicable
	8.7
	IEC 61000-3-3 [15] or
 IEC 61000-3-11 [16] 
(NOTE 2)	Comment by Michal Szydelko: Clarification needed, as not to imply alternative requirements. 

	NOTE 1:	Radiated emission requirements for BS type 1-O and BS type 2-O are described in subclause 8.2.1. 
NOTE 2:	Selection of the reference IEC specification is based on the rated input current of the EUT’s power supply. 



------------------------------ Next modified section ------------------------------
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 [24] and SM.1539 [26].
The BS type 1-C and BS type 1-H shall meet the limits below:
Table 8.2.1.3-1: Limits for radiated emissions from BS
	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 BS 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 6.6.1 of TS 38.104 [2].
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 [24].



------------------------------ Next modified section ------------------------------
[bookmark: _Toc20994262][bookmark: _Toc29812121][bookmark: _Toc37139309][bookmark: _Toc37268313][bookmark: _Toc37268407][bookmark: _Toc45879617]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 BS.
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 (BS)
	Parameter
	Uncertainty for EUT dimension ≤ 1 m
	Uncertainty for EUT dimension >1 m

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

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

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

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

	NOTE:	This value may be reduced to 6 dB when further information on the potential radiation characteristic of the EUT is available.



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.	Comment by Michal Szydelko: Correction needed, as this is part of the Note, not the normative text. Check if other EMC / RF specs are subject to similar correction. 
This procedure will ensure that a test system not compliant with table 8.2.1.4-1 does not increase the probability of passing a EUT that would otherwise have failed a test if a test system compliant with table 8.2.1.4-1 had been used.
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[bookmark: _Toc20994279][bookmark: _Toc29812138][bookmark: _Toc37139326][bookmark: _Toc37268330][bookmark: _Toc37268424][bookmark: _Toc45879634]8.6	Harmonic cCurrent emissions (AC mains input port)
The requirements of IEC 61000‑3‑2 [13] for harmonic current emission apply for equipment covered by the scope of the present document. For equipment with an input current of greater than 16 A per phase, IEC 61000-3-12 [14] applies.
[bookmark: _Toc20994280][bookmark: _Toc29812139][bookmark: _Toc37139327][bookmark: _Toc37268331][bookmark: _Toc37268425][bookmark: _Toc45879635]8.7	Voltage fluctuations and flicker (AC mains input port)
The requirements of IEC 61000‑3‑3 [15] for voltage fluctuations and flicker apply for equipment covered by the scope of the present document. For equipment with an input current of greater than 16 A per phase, IEC 61000-3-11 [16] applies.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc20994290][bookmark: _Toc29812149][bookmark: _Toc37139337][bookmark: _Toc37268341][bookmark: _Toc37268435][bookmark: _Toc45879645]9.2.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑3 [18], which specified test methodology based on anechoic chamber.: The use of reverberation chamber test method according to IEC 61000-4-21 [29], clause 6.1 and Annex D as alternative method is allowed.
-	For transmitters, receivers and transceivers the following requirements shall apply:
-	The test level shall be 3 V/m amplitude modulated to a depth of 80 % by a sinusoidal audio signal of 1 kHz;
-	The stepped frequency increments shall be 1 % of the momentary frequency;
-	The test shall be performed over the frequency range 80 MHz  - 6000 MHz; with the exception of the exclusion band for receivers (see subclause 4.4);
-	Responses in stand-alone receivers or receivers which are part of transceivers occurring at discrete frequencies which are narrow band responses, shall be disregarded, see subclause 4.3;
-	The frequencies selected during the test shall be recorded in the test report.
-	For the test method in accordance with IEC 61000-4-3[18], the following spatial exclusion zone can be choosenchosen to protect the base station receiver. In the range of angles except the operational range of angles of the BS type 1-O and BS type 2-O antenna (i.e. except for the half sphere around the EUT radiating direction as depicted on figure 9.2.2-1) and for the frequency range above 690 MHz (according to the test method in ETSI EN 301 489-50 [28]), the EMC RF electromagnetic field immunity requirement applies.
[image: 图片1]
Figure 9.2.2-1: EMC RF electromagnetic field immunity requirement testing directions for BS type 1-O and BS type 2-O (horizontal plane depicted) with the spatial exclusion zone applied
----------------------------- End of modified section ------------------------------

image1.png
|
| Rl testing direction

exclusion

i aone

>
Rl testing direction

>
EUT radiating direction

T Rl testing direction




