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Foreword
This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).
The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:
Version x.y.z
where:
x	the first digit:
1	presented to TSG for information;
2	presented to TSG for approval;
3	or greater indicates TSG approved document under change control.
y	the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.
z	the third digit is incremented when editorial only changes have been incorporated in the document.
[bookmark: _Toc354565178][bookmark: _Toc494723778][bookmark: _Hlk494706804]
1	Scope
[bookmark: _Toc354565179]The present document covers the assessment of NR Base Stations and associated ancillary equipment in respect of Electromagnetic Compatibility (EMC). 
The present document specifies the applicable test conditions, performance assessment and performance criteria for NR Base Stations and associated ancillary equipment in one of the following categories:
-	NR Base Stations with antenna connectors or TAB connectors meeting the requirements of TS 38.104 [X], with conformance demonstrated by compliance to TS 36.141-1 [X].
-	NR Base Stations without antenna connectors or without TAB connectors meeting the requirements of TS 38.104 [X], with conformance demonstrated by compliance to TS 36.141-2 [X].
The environment classification used in the present document refers to the residential, commercial, and light industrial environment classification used in IEC 61000-6-1 [X] and IEC 61000-6-3 [X].
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: _Toc494723779]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	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 25.104: "Base Station (BS) radio transmission and reception (FDD)".
[3]	3GPP TS 25.105: "Base Station (BS) radio transmission and reception (TDD)".
[4]	3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception ".
[5]	3GPP TS 45.005: "Radio transmission and reception".
[6]	3GPP TS 37.104: "E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) radio transmission and reception".
[7] 	3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception". 
[8]	3GPP TS 25.141: "Base Station (BS) conformance testing (FDD)".
[9]	3GPP TS 25.142: "Base Station (BS) conformance testing (TDD)".
[10] 	3GPP TS 36.141: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing".
[11]	3GPP TS 51.021: "Base Station System (BSS) equipment specification; Radio aspects".
[12]	3GPP TS 37.141: "E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing"
[13]	3GPP TS 38.141-1: " NR; Base Station (BS) conformance testing Part 1: Conducted conformance testing"
[14]	3GPP TS 38.141-2: "NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing"
[15]	IEC 61000-6-1: 2005: "Electromagnetic compatibility (EMC) - Part 6: Generic standards – Section 1: Immunity for residential, commercial and light-industrial environments".
[16]	IEC 61000-6-3: 2006/AMD1:2010: "Electromagnetic compatibility (EMC) - Part 6: Generic standards – Section 3: Emission standard for residential, commercial and light industrial environments".
[17]	IEC 60050-161: "International Electrotechnical Vocabulary - Chapter 161: Electromagnetic compatibility". 
[18]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain".
[19]	ITU-R Recommendation SM.1539 (2001): "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".
[20]	CISPR 22: "Limits and methods of measurement of radio disturbance characteristics of information technology equipment".
[21]	CISPR 16-1-1: "Specification for radio disturbance and immunity measuring apparatus and methods - Measuring apparatus".
[22]	IEC 61000-3-2 (2004): "Electromagnetic compatibility (EMC) - Part 3: Limits - Section 2: Limits for harmonic current emissions (equipment input current ≤ 16 A)".
[23]	IEC 61000-3-12 (2005): "Electromagnetic compatibility (EMC) - Part 3-12: Limits- Limits for harmonic current produced by equipment connected to public low-voltage system with input current >16 A and ≤ 75 A".
[24]	IEC 61000-3-3 (2002): "Electromagnetic compatibility (EMC) - Part 3: Limits - Section 3: Limitation of voltage fluctuations and flicker in low-voltage supply systems for equipment with rated current ≤ 16 A".
[25]	IEC 61000-3-11 (2000): "Electromagnetic compatibility (EMC) - Part 3-11: Limits –Limitation of voltage fluctuations and flicker in low-voltage supply systems for equipment with rated current ≤ 75 A and subject to conditional connections".
[26]	IEC 61000-4-3: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 3: Radiated, radio-frequency electromagnetic field immunity test".
[27]	IEC 61000-4-2: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 2: Electrostatic discharge immunity test".
[28]	IEC 61000-4-4: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 4: Electrical fast transient/burst immunity test".
[29]	IEC 61000-4-6: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 6: Immunity to contacted disturbances, induced by radio frequency fields".
[30]	IEC 61000-4-11: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 11: Voltage dips, short interruptions and voltage variations. Immunity tests".
[31]	IEC 61000-4-5: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 5: Surge immunity test".
[32]	3GPP TS 25.101: "User Equipment (UE) radio transmission and reception (FDD) ".
[33]	3GPP TS 25.102: "User Equipment (UE) radio transmission and reception (TDD)".
[34]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[35]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[36]	3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone".
[37]	3GPP TS 38.101-3: " NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[38]	3GPP TS 38.101-4: " NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements ".
[39]	3GPP TS 45.008: "Radio subsystem link control".
[40]	3GPP TS 51.010-1: " Mobile Station (MS) conformance specification; Part 1: Conformance specification".

[bookmark: _Toc354565180][bookmark: _Toc494723780]3	Definitions, symbols and abbreviations
[bookmark: _Toc354565181][bookmark: _Toc494723781]3.1	Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [X].
Ancillary equipment: Equipment (apparatus), used in connection with a receiver, transmitter or transceiver is considered as an ancillary equipment (apparatus) if:
-	the equipment is intended for use in conjunction with a receiver, transmitter or transceiver to provide additional operational and/or control features to the radio equipment, (e.g. to extend control to another position or location); and
-	the equipment cannot be used on a stand-alone basis to provide user functions independently of a receiver, transmitter or transceiver; and
-	the receiver, transmitter or transceiver to which it is connected, is capable of providing some intended operation such as transmitting and/or receiving without the ancillary equipment (i.e. it is not a sub‑unit of the main equipment essential to the main equipment basic functions).
Antenna port: port, for connection of an antenna used for intentional transmission and/or reception of radiated RF energy.

Associated equipment: equipment needed to exercise and/or monitor the operation of the EUT
Base Station equipment: Radio and/or ancillary equipment intended for operation at a fixed location and powered directly or indirectly (e.g. via an AC/DC converter or power supply) by AC mains network, or an extended local DC mains network.
Base Station RF bandwidth: The bandwidth in which a Base Station transmits and/or receives multiple carriers and/or RATs simultaneously 
Base Station RF bandwidth edge: The frequency of one of the edges of the Base Station RF bandwidth
Channel bandwidth: The RF bandwidth supporting a single E-UTRA RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements.
Continuous phenomena (continuous disturbance): Electromagnetic disturbance, the effects of which on a particular device or equipment cannot be resolved into a succession of distinct effects (IEC 60050-161 [X]).
Enclosure port: physical boundary of the equipment through which electromagnetic fields may radiate or impinge
NOTE: In the case of integral antenna equipment, this port is inseparable from the antenna port.

Exclusion band: frequency range(s) not subject to test or assessment

Integral antenna: antenna designed for permanent connection to the equipment and considered part of the enclosure port
NOTE: An integral antenna may be fitted internally or externally.
Lower RF bandwidth edge:  The frequency of the lower edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements
Maximum Base Station RF bandwidth: The maximum RF bandwidth supported by a BS within an operating band.
Maximum throughput: The maximum achievable throughput for a reference measurement channel.
NR Base Station: Base Station characterized by ….
Radio communications equipment : Telecommunications equipment which includes one or more transmitters and/or receivers and/or parts thereof for use in a fixed, mobile or portable application. It can be operated with ancillary equipment but if so, is not dependent on it for basic functionality.
Radio equipment: Equipment which contains Radio digital unit and Radio unit.
Radio digital unit: Equipment which contains base band and functionality for controlling Radio unit.
Radio unit: Equipment which contains transmitter and/or receiver.
Port: A particular interface, of the specified equipment (apparatus), with the electromagnetic environment. For example, any connection point on an equipment intended for connection of cables to or from that equipment is considered as a port (see Figure 3.1.1).
Receiver exclusion band: The receiver exclusion band is the band of frequencies over which no tests of radiated immunity of a receiver are made. The exclusion band for receivers is expressed relative to the base station receive band.
Signal and control: Port which carries information or control signals, excluding antenna ports.
Telecommunication port: Ports which are intended to be connected to telecommunication networks (e.g. public switched telecommunication networks, integrated services digital networks), local area networks (e.g. Ethernet, Token Ring) and similar networks.
Throughput: The number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.
Transient phenomena: Pertaining to or designating a phenomena or a quantity which varies between two consecutive steady states during a time interval short compared with the time-scale of interest (IEC 60050-161 [X]).
Transmitter exclusion band: The transmitter exclusion band is the band of frequencies over which no tests of radiated immunity of a transmitter are made. The exclusion band for transmitters is expressed relative to the carrier frequencies used (the carrier frequencies of the base stations activated transmitter(s).)
Upper RF bandwidth edge: The frequency of the upper edge of the Base Station RF bandwidth, used as a frequency reference point for transmitter and receiver requirements 
[image: ]
Figure 3.1-1: Examples of ports 


[bookmark: _Ref193695499]Figure 3.1-2:  BS with single enclosure solution


[bookmark: _Ref193695514]Figure 3.1-3:  BS with multiple enclosure solution

[bookmark: _Toc354565182][bookmark: _Toc494723782]3.2	Symbols
For the purposes of the present document, the following symbols apply:
BWChannel	Channel bandwidth
foffset	Frequency offset used for discovering narrowband response for receivers


[bookmark: _Toc354565183][bookmark: _Toc494723783]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [X] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [X].
AC	Alternating Current
AMN	Artificial Mains Network
BC	Band Category
BER	Bit Error Ratio
BLER	Block Error Ratio 
CDN	Coupling/Decoupling Network
CS	Capability Set
DC	Direct Current
E-UTRA	Evolved Universal Terrestrial Radio Access
EMC	Electromagnetic Compatibility
EPC	Evolved Packet Core
ESD	Electrostatic discharge
EUT	Equipment Under Test
FBW RF,high  	Upper RF bandwidth edge, where FBW RF,high  = FC,high + Foffset, RAT 
FBW RF,low  	Lower RF bandwidth edge, where FBW RF,low  = FC,low - Foffset, RAT
FC,high		Center frequency of the highest transmitted/received carrier.
FC,low		Center frequency of the lowest transmitted/received carrier.
Foffset, RAT	Frequency offset from FC,high to the upper  RF bandwidth edge or FC,low to the lower RF bandwidth edge for a specific RAT.
FRC	Fixed Reference Channel
NTC	Test Configuration for Non-contiguous operation
RAT	Radio Access Technology
RF	Radio frequency
rms	root mean square
TC	Test Configuration
UTRA	Universal Terrestrial Radio Access



[bookmark: _Toc354565184][bookmark: _Toc494723784]4	Test conditions
[bookmark: _Toc354565185][bookmark: _Toc494723785]4.1	General
Detailed text is TBD

[bookmark: _Toc354565186][bookmark: _Toc494723786]4.2	Arrangements for establishing a communication link
Detailed text is TBD

[bookmark: _Toc494723787]4.3	Narrow band responses on receivers
Detailed text is TBD

[bookmark: _Toc494723788]4.4	Exclusion bands
[bookmark: _Hlk494715654][bookmark: _Toc494723789]4.4.1 Transmitter exclusion band
[bookmark: _Toc494723790]For testing of radiated immunity there shall be no transmitter exclusion band.
4.4.2 Receiver exclusion band
[bookmark: _Toc494723791]The receiver exclusion band for Base Stations is the band of frequencies over which no tests of radiated immunity of a receiver are made. Extends from the lower frequency of the Base Station receive band minus 20 MHz to the upper frequency of the Base Station receive band plus 20 MHz. The exclusion bands for NR operating bands are as set in Tables X and Y respectively.
[bookmark: _Toc494723792]For BS capable of multi-band operation, the total receiver exclusion band shall be the combination of the exclusion bands for each operating band supported by the BS.
[bookmark: _Toc494723793]Table structure TBD
[bookmark: _Toc494723794]4.5	BS test configurations
[bookmark: _Toc494723795]The present clause defines the BS test configurations that shall be used for demonstrating conformance. This is specified in Table XX for NR Base Stations with antenna connectors and Table XX for NR Base Stations without antenna connectors or without TAB connectors.
[bookmark: _Toc494723796]The test configurations apply according to subclause X of TS 38.141-1 [X] for NR Base Stations with antenna connectors and or TAB connectors. For NR Base Stations without antenna connectors the test configurations apply according to subclause X of  TS 38.141-2 [X].
[bookmark: _Toc494723797]The test configurations (TCx) are defined in TS 38.141-1[X], subclause X for NR Base Stations with antenna connectors.
 The test configurations (TCx) are defined in TS 38.141-2[X], subclause X for NR Base Stations without antenna connectors.
Additional text TBD

[bookmark: _Toc494723798]5	Performance assessment
[bookmark: _Toc494723799]5.1	General
[bookmark: _Hlk494716822]Detailed text TBD

[bookmark: _Toc494723800]5.2	Assessment of throughput in Downlink
[bookmark: _Toc494723801]Detailed text TBD
[bookmark: _Toc494723802]5.3	Assessment of throughput in Uplink
Detailed text TBD
[bookmark: _Toc494723803]5.4	Ancillary equipment
Detailed text TBD

[bookmark: _Toc494723804]6	Performance criteria
Detailed text TBD
[bookmark: _Toc494723805]6.1	Performance criteria for continuous phenomena for BS
Detailed text TBD
[bookmark: _Toc494723806]6.2	Performance criteria for transient phenomena for BS
Detailed text TBD
[bookmark: _Toc494723807]6.3	Performance criteria for continuous phenomena for Ancillary equipment
Detailed text TBD
[bookmark: _Toc494723808]6.4	Performance criteria for transient phenomena for Ancillary equipment
Detailed text TBD

[bookmark: _Toc494723809]7	Applicability overview
[bookmark: _Toc494723810]7.1	Emission
Table 7.1-1: Emission applicability
	
Phenomenon
	
Application
	Equipment test requirement
	Reference
subclause in the present document
	Reference
Standard

	
	
	BS equipment 
	Ancillary equipment 
	
	

	Radiated emission
	enclosure of ancillary equipment
	
	applicable
	X
	CISPR 22 [X]

	Conducted emission
	DC power input/output port
	applicable
	applicable
	X
	CISPR 22 [X], 
CISPR 16‑1-1 [X]

	Conducted emission
	AC mains input/output port
	applicable
	applicable
	X
	CISPR 22 [X]

	Harmonic current emissions
	AC mains input port
	applicable
	 applicable
	X
	IEC 61000-3-2 [X] or
 IEC 61000-3-12 [X]

	Voltage fluctuations and flicker
	AC mains input port
	applicable
	applicable
	X
	IEC 61000-3-3 [X] or
 IEC 61000-3-11 [X]

	Conducted emission
	Telecommunica-tion port
	applicable

	applicable
	X
	CISPR 22 [X]



[bookmark: _Toc494723811]7.2	Immunity
Table 7.2-1: Immunity applicability
	
Phenomenon
	
Application
	Equipment test requirement
	Reference
subclause in the present document
	Reference
Standard

	
	
	BS equipment 
	Ancillary equipment 
	
	

	RF electromagnetic field (80 - 6000 MHz)
	Enclosure
	applicable
	applicable
	X
	IEC 61000‑4‑3 [X]

	Electrostatic discharge
	Enclosure
	applicable
	applicable
	X
	IEC 61000‑4‑2 [X]

	Fast transients common mode
	Signal, telecommunications and control ports, DC and AC power input ports
	applicable
	applicable
	X
	IEC 61000‑4‑4 [X]

	RF common mode
0,15 - 80 MHz
	Signal, telecommunications and control ports, DC and AC power input ports
	applicable
	applicable
	X
	IEC 61000‑4‑6 [X]

	Voltage dips and interruptions
	AC mains power input ports
	applicable
	applicable
	X
	IEC 61000‑4‑11 [X]

	Surges, common and differential mode
	 AC power input ports and telecommunications port
	applicable
	applicable
	X
	IEC 61000‑4‑5 [X]



[bookmark: _Toc494723812]8	Emission
[bookmark: _Toc494723813]8.1	Test configurations
[bookmark: _Toc486867075]This subclause defines the configurations for emission tests as follows:
-	the equipment shall be tested under normal test conditions as specified in the functional standards;
-	the test configuration shall be as close to normal intended use as possible;
-	if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to test the equipment while connected to the minimum configuration of ancillary equipment necessary to exercise the ports;
-	if the equipment has a large number of ports, then a sufficient number shall be selected to simulate actual operation conditions and to ensure that all the different types of termination are tested;
-	the test conditions, test configuration and mode of operation shall be recorded in the test report;
-	ports which in normal operation are connected shall be connected to an ancillary equipment or to a representative piece of cable correctly terminated to simulate the input/output characteristics of the ancillary equipment, Radio Frequency (RF) input/output ports shall be correctly terminated;
-	ports which are not connected to cables during normal operation, e.g. service connectors, programming connectors, temporary connectors etc. shall not be connected to any cables for the purpose of EMC testing. Where cables have to be connected to these ports, or interconnecting cables have to be extended in length in order to exercise the EUT, precautions shall be taken to ensure that the evaluation of the EUT is not affected by the addition or extension of these cables;
-	the test arrangements for transmitter and receiver sections of the transceiver are described separately for the sake of clarity. However, where possible the test of the transmitter section and receiver section of the EUT may be carried out simultaneously to reduce test time.

[bookmark: _Toc494723814]8.1.1	Test configurations for NR BS Range 1-C
Text TBD

[bookmark: _Toc494723815]8.1.2	Test configurations for NR BS Range 1-O
Text TBD
[bookmark: _Toc494723816]8.1.3	Test configurations for NR BS Range 2
Text TBD

[bookmark: _Toc494723817]8.2	Radiated emission
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: _Toc486927170][bookmark: _Toc494723818]8.2.1	Definition
This test assesses the ability of ancillary equipment to limit unwanted emission from the enclosure port.
[bookmark: _Toc486927171][bookmark: _Toc494723819]8.2.2	Test method
The test method shall be in accordance with CISPR 22 X.
[bookmark: _Toc486927172][bookmark: _Toc494723820]8.2.3	Limits
The ancillary equipment shall meet the limits according to CISPR 22 X shown in Table 8.2.3-1 and Table 8.2.3-2.
Table 8.2.3-1: Limits for radiated emissions from ancillary equipment, measured on a stand-alone basis (10 m measuring distance)
	Frequency range
	Quasi-peak

	30 MHz‑230 MHz
	30 dBµV/m

	230 MHz‑1000 MHz
	37 dBµV/m



Table 8.2.3-2: Limits for radiated emissions from ancillary equipment, measured on a stand-alone basis (3 m measuring distance)
	Frequency range
GHz
	Average limit
dBµV/m
	Peak limit
dBµV/m

	1 to 3
	50
	70

	3 to 6
	54
	74

	NOTE:	The lower limit applies at the transition frequency.



[bookmark: _Toc494723821]8.3	Conducted emission DC power input/output port
This test is applicable to equipment which may have DC cables longer than 3 m.
If the DC power cable of the radio equipment is intended to be less than 3 m in length, and intended only for direct connection to a dedicated AC to DC power supply, then the measurement shall be performed only on the AC power input of that power supply as specified in subclause X.
This test shall be performed on a representative configuration of the radio equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc486927174][bookmark: _Toc494723822]8.3.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to limit internal noise from the DC power input/output ports.
[bookmark: _Toc486927175][bookmark: _Toc494723823]8.3.2	Test method
The test method shall be in accordance with CISPR 22 [X] and the Artificial Mains Network (AMN) shall be connected to a DC power source.
In the case of DC output ports, the ports shall be connected via a AMN to a load drawing the rated current of the source.
A measuring receiver shall be connected to each AMN measurement port in turn and the conducted emission recorded. 
The equipment shall be installed with a ground plane as defined in CISPR 22 [X]. The reference earth point of the AMNs shall be connected to the reference ground plane with a conductor as short as possible.
The measurement receiver shall be in accordance with the requirements of section one of CISPR 16‑1-1 [X].
[bookmark: _Toc486927176][bookmark: _Toc494723824]8.3.3	Limits
The equipment shall meet the limits below (including the average limit and the quasi‑peak limit) when using, respectively, an average detector receiver and a quasi‑peak detector receiver and measured in accordance with the method described in subclause 8.3.2 above. If the average limit is met when using a quasi‑peak detector, the equipment shall be deemed to meet both limits and measurement with the average detector receiver is not necessary.
The equipment shall meet the limits given in Table 8.3.3-1.
Table 8.3.3-1: Limits for conducted emissions
	Frequency range
	Quasi-peak
	Average

	>0,15‑0,5MHz
	79dBµV
	66dBµV

	>0,5‑30 MHz
	73dBµV
	60dBµV


[bookmark: _Toc494723825]8.4	Conducted emissions, AC mains power input/output port
This test is applicable to equipment powered by the AC mains.
This test is not applicable to AC output ports which are connected directly (or via a circuit breaker) to the AC power port of the EUT.
This test shall be performed on a representative configuration of the radio equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc486927178][bookmark: _Toc494723826]8.4.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to limit internal noise from the AC mains power input/output ports.
[bookmark: _Toc486927179][bookmark: _Toc494723827]8.4.2	Test method
The test method shall be in accordance with CISPSR 22 [X].
Mains connected ancillary equipment which is not part of the EUT shall be connected to the mains via a separate AMN. According to CISPR 16‑1-1 [X], the Protective Earth (PE) conductor shall also be terminated by a 50 Ω/50 μH common mode RF impedance.
[bookmark: _Toc486927180][bookmark: _Toc494723828]8.4.3	Limits
The equipment shall meet the limits in Table 8.4.3-1 below (including the average limit and the quasi‑peak limit) when using, respectively, an average detector receiver and a quasi‑peak detector receiver and measured in accordance with the method described in subclause 8.4.2 above. If the average limit is met when using a quasi‑peak detector, the equipment shall be deemed to meet both limits and measurement with the average detector receiver is not necessary.
Table 8.4.3-1: Limits for conducted emissions
	Frequency range
	Quasi-peak
	Average

	> 0,15‑0,5 MHz
	66 - 56 dBµV
	56 - 46 dBµV

	> 0.5- 5 MHz
	56 dBµV
	46 dBµV

	> 5‑30 MHz
	60 dBµV
	50 dBµV

	NOTE: 	The limit decreases linearly with the logarithm of the frequency in the range 0,15 MHz to 0,50 MHz.



Alternatively, for equipment intended to be used in telecommunication centres the limits given in Table 8.4.3-2 shall be used. 
Table 8.4.3-2: Limits for conducted emissions
	Frequency range
	Quasi-peak
	Average

	>0,15‑0,5MHz
	79dBµV
	66dBµV

	>0,5‑30 MHz
	73dBµV
	60dBµV



[bookmark: _Toc494723829]8.5	Conducted emissions, telecommunication port
This test is applicable for radio equipment and/or ancillary equipment for fixed use which have telecommunication ports.
This test shall be performed on a representative configuration of radio equipment, the associated ancillary equipment, or a representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc486927184][bookmark: _Toc494723830]8.5.1	Definition
This test assesses the EUT unwanted emission present at the telecommunication ports.
[bookmark: _Toc486927185][bookmark: _Toc494723831]8.5.2	Test method
The test method shall be in accordance with CISPR 22 [X].
The measurement frequency range extends from 150 kHz to 30 MHz. 
[bookmark: _Toc486927186][bookmark: _Toc494723832]8.5.3	Limits
The telecommunication ports shall meet the limits according to CISPR 22 [X] shown in Table 8.5.3-1.
Table 8.5.3-1: Limits for conducted emissions from telecommunication ports
	Frequency range
	Voltage limits
dB (µV)
	Current limits
dB (µA)

	MHz
	Quasi-peak
	Average
	Quasi-peak
	Average

	0,15 to 0,5
	84 to 74
	74 to 64
	40 to 30
	30 to 20

	0,5 to 30
	74
	64
	30
	20

	NOTE 1:	The limits decrease linearly with the logarithm of the frequency in the range 0,15 MHz to 0,5 MHz.
NOTE 2:	The current and voltage disturbance limits are derived for use with an impedance stabilization network (ISN) which presents a common mode (asymmetric mode) impedance of 150 Ω to the telecommunication port under test (conversion factor is 20 log10 150/I = 44 dB).



Alternatively, for equipment intended to be used in telecommunication centres only, the limits given in Table 8.7.3-2 may be used.
Table 8.5.3-2: Limits for conducted emissions from telecommunication ports of equipment intended for use in telecommunication centres only
	Frequency range
	Voltage limits
dB (µV)
	Current limits
dB (µA)

	MHz
	Quasi-peak
	Average
	Quasi-peak
	Average

	0,15 to 0,5
	97 to 87
	84 to 74
	53 to 43
	40 to 30

	0,5 to 30
	87
	74
	43
	30

	NOTE 1:	The limits decrease linearly with the logarithm of the frequency in the range 0,15 MHz to 0,5 MHz.
NOTE 2:	The current and voltage disturbance limits are derived for use with an impedance stabilization network (ISN), which presents a common mode (asymmetric mode) impedance of 150 Ω to the telecommunication port under test (conversion factor is 20 log10 150/I = 44 dB).



[bookmark: _Toc494723833]8.6	Harmonic Current emissions (AC mains input port)
The requirements of IEC 61000 3 2 [X] 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 [X] applies.
[bookmark: _Toc494723834]8.7	Voltage fluctuations and flicker (AC mains input port)
The requirements of IEC 61000‑3‑3 [X] 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 61000-3-12 [X] applies.
[bookmark: _Toc494723835]9	EmissionImmunity
[bookmark: _Toc494723836]9.1	Test configurations
This subclause defines the configurations for immunity tests as follows:
-	the equipment shall be tested under normal test conditions as specified in the functional standards;
-	the test configuration shall be as close to normal intended use as possible;
-	if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to test the equipment while connected to the minimum configuration of ancillary equipment necessary to exercise the ports;
-	if the equipment has a large number of ports, then a sufficient number shall be selected to simulate actual operation conditions and to ensure that all the different types of termination are tested;
-	the test conditions, test configuration and mode of operation shall be recorded in the test report;
-	ports which in normal operation are connected shall be connected to an ancillary equipment or to a representative piece of cable correctly terminated to simulate the input/output characteristics of the ancillary equipment, Radio Frequency (RF) input/output ports shall be correctly terminated;
-	ports which are not connected to cables during normal operation, e.g. service connectors, programming connectors, temporary connectors etc. shall not be connected to any cables for the purpose of EMC testing. Where cables have to be connected to these ports, or interconnecting cables have to be extended in length in order to exercise the EUT, precautions shall be taken to ensure that the evaluation of the EUT is not affected by the addition or extension of these cables;
-	Immunity tests on the entire base station shall be performed by establishing communication links at the radio interface (e.g. with the mobile simulator) and the S1/Iub/ Abis interface (e.g. with an RNC/EPC/BSC simulator) and evaluating the BLER/throughput/BER (see Figure 9.1-1); 
-	Immunity tests shall be performed on both the Uplink and Downlink paths. The tests shall also include both the radio interface and the S1/Iub/ Abis interface. BLER/throughput/BER evaluation may be carried out at either interface, where appropriate, and the measurements for the Uplink and Downlink paths may be carried out as a single path looped at either the radio interface or S1/Iub/ Abis interface. In case of looping is used care have to be taken that the BLER/throughput/BER information doesn't change due to looping.
- 	For BS capable of multi-RAT and/or multi-band operation, communication links shall be established in such a way that all RATs and operating band(s) are activated during the test according to the applicable test configurations in subclause X. Performance assessment may be done separately for each RAT and/or operating band.



Figure 9.1-1: Communication link set up for BS immunity measurement

[bookmark: _Toc494723837]9.1.1	Test configurations for NR BS Range 1-C

[bookmark: _Toc494723838]9.1.2	Test configurations for NR BS Range 1-O
[bookmark: _Toc494723839]9.1.3	Test configurations for NR BS Range 2
[bookmark: _Toc494723840]9.2	RF electromagnetic field (80 MHz - 1000 MHz, 1400 MHz to 6000 MHz)
The test shall be performed on a representative configuration of the equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc486927190][bookmark: _Toc494723841]9.2.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to operate as intended in the presence of a radio frequency electromagnetic field disturbance at the enclosure.
[bookmark: _Ref371906548][bookmark: _Toc486927191][bookmark: _Toc494723842]9.2.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑3 [X]:
-	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 - 1 000 MHz and 1400 MHz - 2700 MHz with the exception of the exclusion band for receivers (see subclause X);
-	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 X;
-	the frequencies selected during the test shall be recorded in the test report.
[bookmark: _Ref371906560][bookmark: _Toc486927192][bookmark: _Toc494723843]9.2.3	Performance criteria
Base station:
	The performance criteria of subclause X shall apply.
Ancillary equipment:
   The performance criteria of subclause X shall apply.
[bookmark: _Toc494723845]9.3	Electrostatic discharge
The test shall be performed on a representative configuration of the radio equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Ref371906595][bookmark: _Toc486927194][bookmark: _Toc494723846]9.3.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to operate as intended in the event of an electrostatic discharge.
[bookmark: _Ref371906607][bookmark: _Toc486927195][bookmark: _Toc494723847]9.3.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑2 [X]:
-	for contact discharge, the equipment shall pass at ±2 kV and ±4 kV;
-	for air discharge shall pass at ±2 kV, ±4 kV and ±8 kV;
-	electrostatic discharge shall be applied to all exposed surfaces of the EUT except where the user documentation specially indicates a requirement for appropriate protective measures.
NOTE:	Ensure that the EUT is fully discharged between each ESD exposure.
[bookmark: _Ref371906626][bookmark: _Toc486927196][bookmark: _Toc494723848]9.3.3	Performance criteria
Base station:
	The performance criteria of subclause X shall apply.
Ancillary equipment:
	The performance criteria of subclause X shall apply.
[bookmark: _Toc494723850]9.4	Fast transients common mode
The test shall be performed on AC mains power input ports.
This test shall be performed on signal ports, telecommunication ports, control ports and DC power input/output ports if the cables may be longer than 3 m.
Where this test is not carried out on a port or any other ports because the manufacturer declares that it is not intended to be used with cables longer than 3 m, a list of ports which were not tested for this reason shall be included in the test report.
This test shall be performed on a representative configuration of the equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc486927198][bookmark: _Toc494723851]9.4.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to operate as intended in the event of fast transients present on one of the input/output ports.
[bookmark: _Ref371906679][bookmark: _Toc486927199][bookmark: _Toc494723852]9.4.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑4 [X]:
-	the test level for signal ports, telecommunication ports and control ports shall be 0,5 kV open circuit voltage as given in IEC 61000‑4‑4 [X];
-	the test level for DC power input/output ports shall be 0.5 kV open circuit voltage as given in IEC 61000‑4‑4 [X];
-	the test level for AC mains power input ports shall be 1 kV open circuit voltage as given in IEC 61000‑4‑4 [X].
For AC and DC power input ports the transients shall be applied (in parallel) to all the conductors in the cable with reference to the cabinet reference earth (true common mode) and the source impedance shall be 50 .
[bookmark: _Ref371906698][bookmark: _Toc486927200][bookmark: _Toc494723853]9.4.3	Performance criteria
Base station:
	The performance criteria of subclause X shall apply.
Ancillary equipment:
    The performance criteria of subclause X shall apply.
[bookmark: _Toc494723855]9.5	RF common mode (0,15 MHz - 80 MHz)
The test shall be performed on AC mains power input/output ports.
This test shall be performed on signal ports, telecommunication ports, control and DC power input/output ports, which may have cables longer than 3 m.
Where this test is not carried out on a port or any other ports because the manufacturer declares that it is not intended to be used with cables longer than stated above, a list of ports which were not tested shall be included in the test report.
This test shall be performed on a representative configuration of the equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
NOTE:	This test can also be performed using the intrusive method, where appropriate, see IEC 61000‑4‑6 [26].
[bookmark: _Ref371906726][bookmark: _Toc486927202][bookmark: _Toc494723856]9.5.1	Definition
This test assesses the ability of radio equipment and ancillary equipment to operate as intended in the presence of a radio frequency electromagnetic disturbance.
[bookmark: _Ref371906751][bookmark: _Toc486927203][bookmark: _Toc494723857]9.5.2	Test method and level
The test method shall be in accordance with IEC 61000‑4‑6 [X]:
-	the test signal shall be amplitude modulated to a depth of 80 % by a sinusoidal audio signal of 1 kHz;
-	the stepped frequency increments shall be 50 kHz in the frequency range 150 kHz to 5 MHz and 1% frequency increment of the momentary frequency in the frequency range 5 MHz to 80 MHz;
-	the test level shall be severity level 2 as given in IEC 61000‑4‑6 [X] corresponding to 3 V rms, at a transfer impedance of 150 Ω;
-	the test shall be performed over the frequency range 150 kHz - 80 MHz;
-	the injection method to be used shall be selected according to the basic standard IEC 61000-4-6 [X];
-	responses of stand-alone receivers or receivers which are part of transceivers occurring at discrete frequencies which are narrow band responses, shall be disregarded, see subclause X;
-	the frequencies of the immunity test signal selected and used during the test shall be recorded in the test report.
[bookmark: _Ref371906766][bookmark: _Toc486927204][bookmark: _Toc494723858]9.5.3	Performance criteria
Base station:
	The performance criteria of subclause X shall apply.
Ancillary equipment:
	The performance criteria of subclause X shall apply.
[bookmark: _Toc494723859]9.6	Voltage dips and interruptions
The tests shall be performed on AC mains power input ports.
These tests shall be performed on a representative configuration of the equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Ref371909466][bookmark: _Toc486927206][bookmark: _Toc494723860]9.6.1	Definition
These tests assess the ability of radio equipment and ancillary equipment to operate as intended in the event of voltage dips and interruptions present on the AC mains power input ports.
[bookmark: _Ref371909482][bookmark: _Toc486927207][bookmark: _Toc494723861]9.6.2	Test method and level
The following requirements shall apply.
The test method shall be in accordance with IEC 61000‑4‑11 [X].
The test levels shall be:
-	a voltage dip corresponding to a reduction of the supply voltage of 30 % for 10 ms;
-	a voltage dip corresponding to a reduction of the supply voltage of 60 % for 100 ms;
-	a voltage interruption corresponding to a reduction of the supply voltage of > 95 % for 5 000 ms.
[bookmark: _Ref371909500][bookmark: _Toc486927208][bookmark: _Toc494723862]9.6.3	Performance criteria
For a voltage dip corresponding to a reduction of the supply voltage of 30 % for 10 ms the performance criteria for transient phenomena shall be applied: 
-	Criteria X for base station
-	Criteria X for ancillary equipment
For a voltage dip corresponding to a reduction of the supply voltage of 60 % for 100 ms and/or a voltage interruption corresponding to a reduction of the supply voltage of > 95 % for 5 000 ms, the following applies:
1.	In the case where the equipment is fitted with or connected to a battery back-up, the following performance criteria shall be applied:
-	Criteria 6.2 for base station
-	Criteria 6.4 for ancillary equipment
2.	In the case where the equipment is powered solely from the AC mains supply (without the use of a parallel battery back-up) volatile user data may have been lost and if applicable the communication link need not to be maintained and lost functions should be recoverable by user or operator:
-	No unintentional responses shall occur at the end of the test
-    In the event of loss of communications link or in the event of loss of user data, this fact shall be recorded in the test report
[bookmark: _Toc494723863]9.7	Surges, common and differential mode
[bookmark: _Ref371909533]The tests shall be performed on AC mains power input ports.
This test shall be additionally performed on telecommunication ports.
These tests shall be performed on a representative configuration of the equipment, the associated ancillary equipment, or representative configuration of the combination of radio and ancillary equipment.
[bookmark: _Toc486927210][bookmark: _Toc494723864]9.7.1	Definition
These tests assess the ability of radio equipment and ancillary equipment to operate as intended in the event of surges being present at the AC mains power input ports and telecommunication ports.
[bookmark: _Ref371909546][bookmark: _Toc486927211][bookmark: _Toc494723865]9.7.2	Test method and level
[bookmark: _Ref371909671]The test method shall be in accordance with IEC 61000-4-5 [X].
The requirements and evaluation of test results given in subclause 9.7.2.1 (telecommunication ports, outdoor cables), subclause 9.7.2.2 (telecommunication ports, indoor cables) and subclause 9.7.2.3 (AC power ports) shall apply, but no test shall be required where normal functioning cannot be achieved, because of the impact of the CDN on the EUT.
[bookmark: _Toc486927212][bookmark: _Toc494723866]9.7.2.1	Test method for telecommunication ports directly connected to outdoor cables
The test level for telecommunications ports, intended to be directly connected to the telecommunications network via outdoor cables, shall be 1 kV line to ground as given in IEC 61000-4-5 [X], however, in telecommunications centres 0,5 kV line to ground shall be used. In this case the total output impedance of the surge generator shall be in accordance with the basic standard IEC 61000-4-5 [X].
The test generator shall provide the 1,2/50 s pulse as defined in IEC 61000-4-5 [X].
[bookmark: _Toc486927213][bookmark: _Toc494723867]9.7.2.2	Test method for telecommunication ports connected to indoor cables
The test level for telecommunication ports, intended to be connected to indoor cables (longer than 10 m) shall be 0,5 kV line to ground. In this case the total output impedance of the surge generator shall be in accordance with the basic standard IEC 61000-4-5 [X].
The test generator shall provide the 1,2/50 s pulse as defined in IEC 61000-4-5 [X].
[bookmark: _Toc486927214][bookmark: _Toc494723868]9.7.2.3	Test method for AC power ports
The test level for AC power input ports shall be 2 kV line to ground, and 1 kV line to line, with the output impedance of the surge generator as given in IEC 61000-4-5 [X].
In telecommunication centres 1 kV line to ground and 0,5 kV line to line shall be used.
The test generator shall provide the 1,2/50 s pulse as defined in IEC 61000-4-5 [X].
[bookmark: _Toc486927215][bookmark: _Toc494723869]9.7.3	Performance criteria
Base station:
	The performance criteria of subclause X shall apply.
Ancillary equipment:
	The performance criteria of subclause X shall apply.
[bookmark: _Toc494723870]
Annex <A> (normative):
<Normative annex title>

[bookmark: _Toc494723871]Annex <B> (informative):
<Informative annex title>

[bookmark: _Toc494723872]B.1	Heading levels in an annex

[bookmark: historyclause]
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