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1	Scope
The present document covers the assessment of NR and NR with NB-IoT in-band operation 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 and NR with NB-IoT in-band operation 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].
Technical requirements related to the antenna and TAB connectors are not included in the present document. These are found in the relevant NR BS product standards TS 38.104 [2], 3GPP TS 38.141-1[3], and 3GPP TS 38.141-2 [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 [7], IEC 61000-6-3 [8] and IEC 61000-6-8 [33].
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.
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For the purposes of the present document, the terms and definitions given in TR 21.905 [1] 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 [1].
ancillary equipment: electrical or electronic equipment, that is intended to be used with a receiver or transmitter
NOTE:	It is considered as an ancillary equipment if:
	the equipment is intended for use with a receiver or transmitter 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 or transmitter; and
	the receiver or transmitter, 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: for EMC purposes, port for connection of an antenna used for intentional transmission and/or reception of radiated RF energy, equivalent to an RF antenna connector/TAB connector in TS 37.105 [25].
BS type 1-C:	NR base station operating at FR1 with requirements set consisting only of conducted requirements defined at individual antenna connectors.
BS type 1-H:	NR base station operating at FR1 with a requirement set consisting of conducted requirements defined at individual TAB connectors and OTA requirements defined at RIB.
BS type 1-O:	NR base station operating at FR1 with a requirement set consisting only of OTA requirements defined at the RIB.
BS type 2-O:	NR base station operating at FR2 with a requirement set consisting only of OTA requirements defined at the RIB.
channel bandwidth: the RF bandwidth supporting a single NR 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: electromagnetic disturbance, the effects of which on a particular device or equipment cannot be resolved into a succession of distinct effects (IEC 60050-161 [9]).
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. 
free-space open area test site: reference test site with precautions to ensure that reflections do not influence the measurement.
NOTE:	The free-space open area test site (FSOATS) is the concept of the test site. A practical approximation is a Fully-Anechoic Room (FAR).
fully-anechoic room: shielded enclosure, the internal surfaces of which are lined with radio-frequency-energy absorbing material (i.e. RF absorber) that absorbs electromagnetic energy in the frequency range of interest.
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.
NB-IoT operation in NR in-band: NB-IoT is operating in-band when it is located within a NR transmission bandwidth configuration plus 15 kHz at each edge but not within the NR minimum guard band GBChannel.
NB-IoT operation in NR guard band: NB-IoT is operating in guard band when it is located within a NR BS channel bandwidth but is not NB-IoT operation in NR in-band.
operating band: frequency range in which NR operates (paired or unpaired), that is defined with a specific set of technical requirements.
port: particular interface of EUT used for EMC requirements testing purposes.
NOTE:	Any connection point on EUT intended for connection of cables to or from EUT during the EMC testing is considered as a port.
EXAMPLE 1:	Examples of ports for BS type 1-C and BS type 1-H are as presented in figure 3.1‑1:


Figure 3.1-1: Examples of ports for BS type 1-C and BS type 1-H
EXAMPLE 2:	Examples of ports for BS type 1-O and BS type 2-O (i.e. with no antenna ports) are as presented in figure 3.1-2:


Figure 3.1-2: Examples of ports for BS type 1-O and BS type 2-O
receiver exclusion band: band of frequencies over which no tests of radiated immunity of a receiver are made, and expressed relative to the BS receive band.
semi-anechoic chamber: shielded enclosure in which all surfaces except the metal floor are covered with material that absorbs electromagnetic energy (i.e. RF absorber) in the frequency range of interest.
signal port: port intended for the interconnection of components of an EUT, or between an EUT and associated equipment and used in accordance with relevant functional specifications (for example for the maximum length of cable connected to it).
spatial exclusion zone: range of angles where no tests of radiated immunity are made for BS type 1-O or BS type 2-O (i.e. half sphere around the EUT's radiating direction).
TAB connector: transceiver array boundary connector
Throughput: number of payload bits successfully received per second for a reference measurement channel in a specified reference condition.
transceiver array boundary: conducted interface between the transceiver unit array and the composite antenna.
transceiver unit: active unit consisting of transmitter and/or receiver which transmits and/or receives radio signals, and which may include passive RF filters.
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.
NOTE:	Telecommunication port is called "wired network port" in CISPR 32 [11] and ETSI EN 301 489-1 [23].
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 [9]).
transmitter exclusion band: band of frequencies over which no tests of radiated immunity of a transmitter are made and 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.
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For the purposes of the present document, the following symbols apply:
β	Bandwidth
BWChannel	Channel bandwidth
ΔfOBUE	Maximum offset of the operating band unwanted emissions mask from the downlink operating band edge
ΔfOOB	Maximum offset of the out-of-band boundary from the uplink operating band edge
FDL,low	The lowest frequency of the downlink operating band
FDL,high	The highest frequency of the downlink operating band
FUL,low	The lowest frequency of the uplink operating band
FUL,high	The highest frequency of the uplink operating band
ΔfRIexclusion	Maximum offset of the Radiated Immunity exclusion band from the uplink operating band edge for test without spatial exclusion zone applied
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For the purposes of the present document, the abbreviations given in TR 21.905 [1] 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 [1].
AC	Alternating Current
AMN	Artificial Mains Network
BC	Band Category
BS	Base Station
CA	Carrier Aggregation
CDN	Coupling/Decoupling Network
CS	Capability Set
DC	Direct Current
EIRP	Equivalent Isotropic Radiated Power
EMC	Electromagnetic Compatibility
e.r.p.	Effective Radiated Power
ESD	Electrostatic Discharge
EUT	Equipment Under Test
FR	Frequency Range
FAR	Fully-Anechoic Room
FRC	Fixed Reference Channel
FSOATS	Free Space OATS
NC	Non Contiguous
NG	Next Generation
NGC	Next Generation Core
NB-IoT	Narrowband – Internet of Things
NR	New Radio
NR-ARFCN	NR Absolute Radio Frequency Channel Number
NRTC	NR Test Configuration
NTC	Test Configuration for Non-contiguous operation
NSA	Normalized Site Attenuation 
OATS	Open Area Test Site 
RAT	Radio Access Technology
RF	Radio Frequency
RIB	Radiated Interface Boundary
rms	root mean square
RSM	Reference Site Method
SAC	Semi Anechoic Chamber
SC	Single Carrier
SDL	Supplementary Downlink
TC	Test Configuration
UL	Uplink
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---------- end of changes----------
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The test should, where possible, be performed using a bearer with the characteristics of data rate and throughput defined in table 6.1-1, table 6.1-1a, table 6.1-1b and table 6.1-2. If the test is not performed using one of these bearers (for example, of none of them are supported by the BS), the characteristics of the bearer used shall be recorded in the test report.
The throughput in table 6.1-1, table 6.1-1a, table 6.1-1b and table 6.1-2 is stated relative to the maximum throughput of the FRC.
The BS uplink and downlink paths shall each meet the performance criteria defined in table 6.1-1, table 6.1-1a, table 6.1-1b and table 6.1-2 during the test. If the uplink and downlink paths are evaluated as a one loop then the criteria is two times the throughput reduction shown in table 6.1-1, table 6.1-1a, table 6.1-1b and table 6.1-2 (i.e. throughput > 90 % instead of throughput > 95 %). After each test case BS shall operate as intended with no loss of user control function, stored data and the communication link shall be maintained.

Table 6.1-1: FR1 performance criteria for continuous phenomena for BS
	NR channel bandwidth (MHz) as defined in TS 38.104 section 5.3.2-1 [2]
	Sub-carrier spacing (kHz)
	Bearer information data rate
(Note 3)
(as in annex A.1 in TS 38.104 [2])
	Performance criteria
(Note 1, Note 2)

	3
	15
	G-FR1-A1-7 in annex A.1 in TS 38.104 [2]
	Throughput > 95 %,
no loss of service

	
	
	G-FR1-A1-21 for NR with NB-IoT in-band operation
	

	5, 10, 15
	15
	G-FR1-A1-1 in annex A.1 in TS 38.104 [2]
	

	
	
	G-FR1-A1-10 for NR with NB-IoT in-band operation
	

	10, 15
	30
	G-FR1-A1-2 in annex A.1 in TS 38.104 [2]
	

	10, 15
	60
	G-FR1-A1-3 in annex A.1 in TS 38.104 [2]
	

	20 to 50
	15
	G-FR1-A1-4 in annex A.1 in TS 38.104 [2]
	

	
	
	G-FR1-A1-11 for NR with NB-IoT in-band operation
	

	20 to 100
	30
	G-FR1-A1-5 in annex A.1 in TS 38.104 [2]
	

	20 to 100
	60
	G-FR1-A1-6 in annex A.1 in TS 38.104 [2]
	

	NOTE 1:	The performance criteria, throughput > 95 %, no loss of service, applies also if a bearer with another characteristics is used in the test.
NOTE 2:	The performance criteria, throughput > 90 %, no loss of service, applies instead if the uplink and downlink paths are evaluated as a one loop.
NOTE 3:	These reference measurement channels are not applied for bands n46, n96 and n102.



Table 6.1-1a: Performance criteria for continuous phenomena for band n46
	NR channel bandwidth (MHz) as defined in TS 38.104 section 5.3.2-1 [2]
	Sub-carrier spacing (kHz)
	Bearer information data rate
(as in annex A.1 in TS 38.104 [2])
	Performance criteria
(Note 1, Note 2)

	10
	15
	G-FR1-A1-12
	Throughput > 95 %
no loss of service

	
	30
	G-FR1-A1-13
	

	
	60
	G-FR1-A1-3
	

	20
	15
	G-FR1-A1-14
	

	
	30
	G-FR1-A1-15
	

	
	60
	G-FR1-A1-6
	

	40
	15
	G-FR1-A1-16
	

	
	30
	G-FR1-A1-17
	

	
	60
	G-FR1-A1-6
	

	60
	30
	G-FR1-A1-18
	

	
	60
	G-FR1-A1-6
	

	80
	30
	G-FR1-A1-19
	

	
	60
	G-FR1-A1-6
	

	NOTE 1:	The performance criteria, throughput > 95 %, no loss of service, applies also if a bearer with another characteristics is used in the test.
NOTE 2:	The performance criteria, throughput > 90 %, no loss of service, applies instead if the uplink and downlink paths are evaluated as a one loop.



Table 6.1-1b: Performance criteria for continuous phenomena for bands n96 and n102
	NR channel bandwidth (MHz) as defined in TS 38.104 section 5.3.2-1 [2]
	Sub-carrier spacing (kHz)
	Bearer information data rate
(as in annex A.1 in TS 38.104 [2])
	Performance criteria
(Note 1, Note 2)

	20
	15
	G-FR1-A1-14
	Throughput > 95 %
no loss of service

	
	30
	G-FR1-A1-15
	

	
	60
	G-FR1-A1-6
	

	40
	15
	G-FR1-A1-16
	

	
	30
	G-FR1-A1-17
	

	
	60
	G-FR1-A1-6
	

	60
	30
	G-FR1-A1-18
	

	
	60
	G-FR1-A1-6
	

	80
	30
	G-FR1-A1-19
	

	
	60
	G-FR1-A1-6
	

	NOTE 1:	The performance criteria, throughput > 95 %, no loss of service, applies also if a bearer with another characteristics is used in the test.
NOTE 2:	The performance criteria, throughput > 90 %, no loss of service, applies instead if the uplink and downlink paths are evaluated as a one loop.



Table 6.1-2: FR2 performance criteria for continuous phenomena for BS
	NR channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Bearer information data rate
(as in annex A.1 in TS 38.104 [2])
	Performance criteria
(Note 1, Note 2)

	50, 100, 200
	60
	G-FR2-A1-1 in annex A.1 in TS 38.104 [2]
	Throughput > 95 %,
no loss of service

	50
	120
	G-FR2-A1-2 in annex A.1 in TS 38.104 [2]
	

	100, 200, 400
	120
	G-FR2-A1-3 in annex A.1 in TS 38.104 [2]
	

	NOTE 1:	The performance criteria, throughput > 95 %, no loss of service, applies also if a bearer with another characteristics is used in the test.
NOTE 2:	The performance criteria, throughput > 90 %, no loss of service, applies instead if the uplink and downlink paths are evaluated as a one loop.
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At the conclusion of the total test (comprising the series of individual exposures to transient phenomena) the EUT shall operate as intended with no user noticeable loss of control functions or stored data. At the conclusion of each exposure the EUT shall operate with no user noticeable loss of the communication link. The channel bandwidth, sub-carrier spacing and bearer information data rate should be chosen based on manufacturers declarations (see declaration D.14 in TS 38.141-1 [3] and/or D.7 in TS 38/141-2 [4]) and defined according to table 6.1-1, table 6.1-1a, table 6.1-1b and table 6.1-2.
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---------- end of changes----------
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