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1	Scope
The present document covers the assessment of NR, E-UTRA, UTRA, GSM/EDGE and NB-IoT Multi-Standard Radio (MSR) 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, E-UTRA, UTRA, GSM/EDGE and NB-IoT Base Stations and associated ancillary equipment in one of the following categories:
-	Multi-Standard Radio (MSR) Base Stations for NR, E-UTRA, UTRA and GSM/EDGE meeting the requirements of TS 37.104 [6], with conformance demonstrated by compliance to TS 37.141 [11].
-	Base Stations for NR meeting the requirements of TS 38.104 [35], with conformance demonstrated by compliance to TS 38.141 [36] [37].
-	Base Stations for E-UTRA meeting the requirements of TS 36.104 [4], with conformance demonstrated by compliance to TS 36.141 [9].
-	Base Stations for UTRA FDD meeting the requirements of TS 25.104 [2], with conformance demonstrated by compliance to TS 25.141 [7].
-	Base Stations for UTRA TDD meeting the requirements of TS 25.105 [3], with conformance demonstrated by compliance to TS 25.142 [8].
-	Base Stations for GSM/EDGE meeting the requirements of TS 45.005 [5], with conformance demonstrated by compliance to TS 51.021 [10].
- 	Base Stations for NB-IoT meeting the requirements of TS 36.104 [4], with conformance demonstrated by compliance to TS 36.141 [9].
In addition to MSR base stations, the present document covers other BS supporting more than one RAT.
Technical requirements related to the antenna port of Base Stations are not included in the present document. These are found in the relevant product standards [2-11].
The environment classification used in the present document refers to the residential, commercial, and light industrial environment classification used in IEC 61000-6-1 [12] and IEC 61000-6-3 [13].
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: _Toc518655421]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 25.141: "Base Station (BS) conformance testing (FDD)".
[8]	3GPP TS 25.142: "Base Station (BS) conformance testing (TDD)".
[9] 	3GPP TS 36.141: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing".
[10]	3GPP TS 51.021: "Base Station System (BSS) equipment specification; Radio aspects".
[11]	3GPP TS 37.141: "E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing"
[12]	IEC 61000-6-1: 2005: "Electromagnetic compatibility (EMC) - Part 6: Generic standards – Section 1: Immunity for residential, commercial and light-industrial environments".
[13]	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".
[14]	IEC 60050-161: "International Electrotechnical Vocabulary - Chapter 161: Electromagnetic compatibility". 
[15]	ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain".
[16]	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".
[17]	Void
[18]	CISPR 16-1-1: "Specification for radio disturbance and immunity measuring apparatus and methods - Measuring apparatus".
[19]	IEC 61000-3-2 (2004): "Electromagnetic compatibility (EMC) - Part 3: Limits - Section 2: Limits for harmonic current emissions (equipment input current ≤ 16 A)".
[20]	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".
[21]	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".
[22]	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".
[23]	IEC 61000-4-3: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 3: Radiated, radio-frequency electromagnetic field immunity test".
[24]	IEC 61000-4-2: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 2: Electrostatic discharge immunity test".
[25]	IEC 61000-4-4: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 4: Electrical fast transient/burst immunity test".
[26]	IEC 61000-4-6: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 6: Immunity to contacted disturbances, induced by radio frequency fields".

[27]	IEC 61000-4-11: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 11: Voltage dips, short interruptions and voltage variations. Immunity tests".
[28]	IEC 61000-4-5: "Electromagnetic compatibility (EMC) - Part 4: Testing and measurement techniques - Section 5: Surge immunity test".
[29]	3GPP TS 25.101: "User Equipment (UE) radio transmission and reception (FDD) ".
[30]	3GPP TS 25.102: "User Equipment (UE) radio transmission and reception (TDD)".
[31]	3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception".
[32]	3GPP TS 45.008: "Radio subsystem link control".
[33]	3GPP TS 51.010-1: " Mobile Station (MS) conformance specification; Part 1: Conformance specification".
[34]	CISPR 32: “Electromagnetic compatibility of multimedia equipment - Emission requirements”.
[35]	3GPP TS 38.104, Technical Specification, “3rd Generation Partnership Project; Technical Specification Group Radio Access Network; NR; Base Station (BS) radio transmission and reception”
[36]	3GPP TS 38.141-1: "NR; Base Station (BS) conformance testing; Part 1: Conducted conformance testing".
[37]	3GPP TS 38.141-2: "NR; Base Station (BS) conformance testing; Part 2: Radiated conformance testing".
[38]	3GPP TS 38.101-1: “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone” 
[39]	3GPP TS 38.101-2: “NR; User Equipment (UE) radio transmission and reception; Part 3: Range 2 Standalone”
[40]	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”

[bookmark: _Toc518655422]3	Definitions, symbols and abbreviations
[bookmark: _Toc518655423]< sections omitted>
[bookmark: _Toc518655428]4.2	Arrangements for establishing a communication link
The wanted RF signal nominal frequency shall be selected by setting the channel number according to the following:
- 	The NR Absolute Radio Frequency Channel Number (NR-ARFCN) for NR carrier
-	The Absolute Radio Frequency Channel Number (EARFCN) for E-UTRA carrier
-	The Absolute Radio Frequency Channel Number (UARFCN) for UTRA carrier 
-	The Absolute Radio Frequency Channel Number (ARFCN) for GSM/EDGE carrier
-	NB-IoT	Narrowband – Internet of Things
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 S1/Iub/Abis 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:
-	The EUT shall be commanded to operate at maximum rated transmit power;
-	Adequate measures shall be taken to avoid the effect of the unwanted signal on the measuring equipment;
-	The wanted RF input signal level shall be set to a level where the performance is not limited by the receiver noise floor or strong signal effects.
-	For NR, the wanted signal can be set e.g. 15 dB above the reference sensitivity level as defined in TS 38.141 36 [37] to provide a stable communication link.
-	For E-UTRA, the wanted signal can be set e.g. 15 dB above the reference sensitivity level as defined in TS 36.141 9 to provide a stable communication link.
-	For UTRA FDD and TDD, the wanted signal can be set e.g. 15 dB above the reference sensitivity level as defined in TS 25.141 7 or TS 25.142 [8] respectively, to provide a stable communication link.
-	For GSM/EDGE the wanted receiver input signal level shall be set to a nominal value of -47 dBm.
- 	For NB-IoT, the wanted signal can be set e.g. 15 dB above the reference sensitivity level as defined in TS 36.141 9 to provide a stable communication link.
For immunity tests subclause 4.3 shall additionally apply.
[bookmark: _Toc518655429]4.2.1	Multiple enclosure BS solution
For a BS with multiple enclosures, the BS part with Radio digital unit and the Radio unit may be tested separately. Communication link shall be set up in the same way as if they are in single BS enclosure. The Radio Digital unit and the Radio unit shall communicate over an interface enabling establishment of a communication link.
[bookmark: _Toc518655430]4.3	Narrow band responses on receivers
< sections omitted>
[bookmark: _Toc518655437]5.2	Assessment of performance in Downlink
In the immunity tests, the output of the transmitter shall be connected to equipment which meets the requirements for the performance assessment of RAT and bearer used in the immunity tests according to the following:
-	Throughput assessment in TS 38.101 [38] [39] [40] in case of NR
-	Throughput assessment in TS 36.101 [31] in case of E-UTRA
-	BLER assessment in TS25.101 [29] in case of UTRA FDD
-	BLER assessment in TS25.102 [30] in case of UTRA TDD 
-	BER assessment in Annex A.1 in case of GSM/EDGE
- 	Throughput assessment in TS 36.101 [31] in case of NB-IoT
Power control shall be off during the immunity testing. 
[bookmark: _Toc518655438]5.3	Assessment of performance in Uplink
In the immunity tests, the performance in the uplink shall be monitored at a telecommunications port(s) by using suitable test equipment according to the following:
-	The value of the throughput shall be monitored in case of NR
-	The value of the throughput shall be monitored in case of E-UTRA
-	The value of the BLER shall be monitored in case of UTRA FDD and UTRA TDD
-	The value of the BER shall be monitored in case of GSM/EDGE (see Annex A.2)
- 	The value of the throughput shall be monitored in case of NB-IoT
[bookmark: _Toc518655439]5.4	Ancillary equipment
At the manufacturer's discretion the test may be performed on the ancillary equipment separately or on a representative configuration of the combination of radio and ancillary equipment. In each case EUT is tested against all applicable immunity and emission clauses of the present document and in each case, compliance enables the ancillary equipment to be used with different radio equipment.
[bookmark: _Toc518655440]6	Performance criteria
The test should, where possible, be performed using a bearer with the characteristics of data rate and performance criteria defined for NR, E-UTRA, UTRA, GSM/EDGE and NB.IoT below. If the test is not performed using one of these bearers (for example, if none of them are supported by the BS) the characteristics of the bearer used shall be recorded in the test report.
[bookmark: _Toc518655441]6.1	Performance criteria for continuous phenomena for BS
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