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------------------------------ Modified section ------------------------------
[bookmark: _Toc511042201]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 test conditions, performance assessment and performance criteria for base stations and associated ancillary equipment in the following categories:
-	NR 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 3GPP TS 38.104 [2], with conformance demonstrated by compliance to 3GPP TS 38.141-1 [3].	Comment by Michal Szydelko_RAN#87: 
-	NR 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 3GPP TS 38.104 [2], with conformance demonstrated by compliance to 3GPP TS 38.141-2 [4].
The scope of the present document is twofold:
-	Requirement, procedures and values of ana NR BS with antenna connectors or TAB connectors,
-	Requirements, procedures and values of ana NR 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: _Toc511042207]4	Test conditions
[bookmark: _Toc511042208]4.1	General
The equipment shall be tested in normal test environment defined in base stationBS conformance testing specification 3GPP TS 38.141-1 [3]. 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 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 3GPP TS 38.104 [2].
[bookmark: _Toc511042209]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.
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/ports (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;
-	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,
-	e.g. [TBD] dB above the reference sensitivity level for the tested BS class as defined in 3GPP TS 38.141-1 3 to provide a stable communication link.
For immunity tests subclause 4.3 shall apply and the conditions shall be as follows.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc511042211]4.4	Exclusion bands
[bookmark: _Toc511042212][bookmark: _Hlk494715706]4.4.1	Transmitter exclusion band
[bookmark: _Hlk494715590]For testing of radiated immunity there is no transmitter exclusion band.
[bookmark: _Toc511042213]4.4.2	Receiver exclusion band
The receiver exclusion band for Base Stations is the band of frequencies over which no tests of radiated immunity of a receiver are made. 
The range of the exclusion band shall be:
	FUL_low  – ΔfOOB<f < FUL_high + ΔfOOB
Where: 
The value of FUL_low and FUL_high are defined for each operating band in TS 38.104 [2].
The value of ΔfOOB is derived considering the width of the operating band, and according to values defined in TS 38.104 [2]. 
[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 BS.]
NOTE 1:	The receiver exclusion bands do not apply for SDL bands.
NOTE 2: 	Exclusion bands for BS type 2-O in radiated immunity test do not have to be defined considering the frequency range from 80MHz to 6GHz.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc511042215]5	Performance assessment
[bookmark: _Toc511042216]5.1	General
The following information shall be recorded in or annexed to the test report:
-	the primary functions of the radio equipment to be tested during and after the EMC testing;
-	the intended functions of the radio equipment which shall be in accordance with the documentation accompanying the equipment;
-	the method to be used to verify that a communications link is established and maintained;
-	the user-control functions and stored data that are required for normal operation and the method to be used to assess whether these have been lost after EMC stress;
-	the ancillary equipment to be combined with the radio equipment for testing (where applicable);
-	the information about ancillary equipment intended to be used with the radio equipment;
[-	information about the common and/or band-specific active RF components and other HW blocks for a communication link in BS capable of multi-band operation;]
-	an exhaustive list of ports (and RIBs), classified as either power or signal/control. Power ports shall further be classified as AC or DC power.
Performance assessment of a BS with multiple enclosures may be done separately for the BS part with the Radio digital unit and the Radio unit respectively, according to the manufacturer's choice. 
[A communication link used by more than one operating band, shall be assessed on all operating bands. Communication link(s) and/or radio performance parameters for the operating bands can during the test be assessed simultaneously or separately for each band, depending on the test environment capability.]
[bookmark: _Toc511042217]5.2	Assessment of throughput in Downlink
[bookmark: _Toc511042218]A communication link shall be established between the transmitter (via port for the BS type 1-C and BS type 1-H, or via RIB for the BS type 1-O and BS type 2-O) and the test equipment. Test equipment shall meet the requirements for the throughput assessment defined in TS 38.101-4 [27] for the bearer used in the immunity tests. The level of the signal supplied to the equipment should be within the range for which the assessment of throughput is not impaired. Power control shall be off during the immunity testing. 
5.3	Assessment of throughput in Uplink
The value of the throughput at the output of the receiver shall be monitored at NG interface by using suitable test equipment.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc511042220]6	Performance criteria
[bookmark: _Toc511042221]6.1	Performance criteria for continuous phenomena for BS
[bookmark: _Toc511042222]The test should, where possible, be performed using a bearer with the characteristics of data rate and throughput defined in tTable 6.1.1 . 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 tTable 6.1.1 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 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 tTable 6.1.1 (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: BS FR1 Pperformance cCriteria for continuous phenomena for BS
	NR cChannel bBandwidth [MHz]
	Sub-carrier spacing [kHz]
	Bearer iInformation dData rRate
	Performance cCriteria
(Note 1, 2) 1,2 

	5, 10, 15 
	15
	G-FR1-A1-1 in Annex A.1 in TS 38.104 [2] 
	Throughput > 95 %
No loss of service
Throughput > 95 %
No loss of service
Throughput > 95 %
No loss of service
Throughput > 95 %
No loss of service
Throughput > 95 %
No loss of service
[bookmark: OLE_LINK105]Throughput > 95 %
No loss of service

	5, 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, 25, 30, 40, 50
	15
	G-FR1-A1-4 in Annex A.1 in TS 38.104 [2]
	

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5 in Annex A.1 in TS 38.104 [2]
	

	20, 25, 30, 40, 50, 60, 70, 80, 90, 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.


<editor note: Performance criteria for FR2 to be added>
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.
6.2	Performance criteria for transient phenomena for BS
The test should be, where possible, be performed using a bearer with the characteristics of data rate and throughput defined in tTable 6.2.1. 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.
The throughput in tTable 6.2.1 is stated relative to the maximum throughput of the FRC. 
The BS Uplink and Downlink paths shall each meet the performance criteria defined in tTable 6.2.1 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 tTable 6.2.1 (i.e. throughput <90 % temporarily instead of throughput < 95 % temporarily)）. 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 6.2.1: BS FR1 Performance cCriteria for transient phenomena for BS

	NR cChannel bBandwidth [MHz]
	Sub-carrier spacing [kHz]
	Bearer iInformation dData rRate
	Performance cCriteria 
(Note 1, 2) 1,2

	5, 10, 15
	15
	G-FR1-A1-1 in Annex A.1 in TS 38.104 [2]
	Throughput < 95 % temporarily,
however the communication link shall be maintained
Throughput < 95 % temporarily,
however the communication link shall be maintained
Throughput < 95 % temporarily,
however the communication link shall be maintained
Throughput < 95 % temporarily,
however the communication link shall be maintained
Throughput < 95 % temporarily,
however the communication link shall be maintained
Throughput < 95 % temporarily,
however the communication link shall be maintained

	5, 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, 25, 30, 40, 50
	15
	G-FR1-A1-4 in Annex A.1 in TS 38.104 [2]
	

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	30
	G-FR1-A1-5 in Annex A.1 in TS 38.104 [2]
	

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100
	60
	G-FR1-A1-6 in Annex A.1 in TS 38.104 [2]
	

	NOTE 1:	The performance criteria, Throughput < 95 % temporarily, however the communication link shall be maintained, applies also if a bearer with another characteristics is used in the test.
NOTE 2:	The performance criteria, Throughput < 90 % temporarily, however the communication link shall be maintained, applies instead if the Uplink and Downlink paths are evaluated as a one loop.



<editor note: Performance criteria for FR2 to be added>
NOTE 1:	The performance criteria, Throughput < 95 % temporarily, however the communication link shall be maintained, applies also if a bearer with another characteristics is used in the test.
NOTE 2:	The performance criteria, Throughput < 90 % temporarily, however the communication link shall be maintained, applies instead if the Uplink and Downlink paths are evaluated as a one loop.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc511042225]7	Applicability overview
[bookmark: _Toc511042226]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 1)
	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], 
CISPR 16‑1-1 [12]

	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]

	Voltage fluctuations and flicker
	AC mains input port
	applicable
	applicable
	8.7
	IEC 61000-3-3 [15] ] or
 IEC 61000-3-11 [16]

	NOTE 1:	Radiated emission requirements for BS type 1-O and BS type 2-O are described in subclause 8.2.1. 


------------------------------ Next modified section ------------------------------
[bookmark: _Toc511042228]8	Emission
[bookmark: _Toc511042229]8.1	Test configurations
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; in case of BS type 1-H, antenna ports shall be correctly terminated;  
-    For BS type 1-O and BS type 2-O without antenna ports but intentionally radiating through the antenna array, the equipment shall be placed in a test setup suitable for the radiated power; 
-	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;
------------------------------ Next modified section ------------------------------
[bookmark: _Toc511042235]8.2	Radiated emission
[bookmark: _Toc511042236]8.2.1	Radiated emission, BS
This test is applicable to BS type 1-C and BS type 1-H. This test shall be performed on a representative configuration of BS.
For BS type 1-O and BS type 2-O, the radiated emission is covered by radiated spurious emission requirement in TS 38.104 [2], conforming to the test requirement in TS 38.141-2 [4]. 
[bookmark: _Toc511042237]8.2.1.1	Definition
This test assesses the ability of BS to limit unwanted emission from the enclosure port.
[bookmark: _Toc511042238]8.2.1.2	Test method
a)	A test site fulfilling the requirements of ITU-R SM. 329 [24] shall be used. The BS 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. 
	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 BS 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.
NOTE:	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.
e.r.p. (dBm)  e.i.r.p. (dBm)  2,15			Ref: ITU-R SM.329 ANNEX 1 [24].
b)	The BS shall transmit with maximum power declared by the manufacturer with all transmitters active. Set the base station to transmit a signal as stated in [subclause 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. 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: _Toc511042239]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
	Minimum requirement (e.r.p.) / Reference bandwidth

	30 MHz  f < 1000 MHz
	-36 dBm/ 100 kHz

	1 GHz  f < 12.75 GHz
	-30 dBm/ 1 MHz

	FDL_low - ΔfOBUE  < f < FDL_high  +ΔfOBUE  
(Note 1, Note 2)]
	Not defined

	NOTE 1:	[For BS capable of multi-band operation, the frequency ranges relating to the RF bandwidths of all supported bands apply.]
NOTE 2:	ΔfOBUE  as defined in section 6.6.1 of TS 38.104 [2].



------------------------------ End of modified sections ------------------------------
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