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Introduction
In this contribution we provide TP to the NR EMC specification TS 38.113 for Section 8, capturing emission for the EMC requirements for the NR BS, based on the skeleton approved in [1]. TS 38.113 would be mainly based on the existing EMC specification TS 36.113, but it should consider the new demands from NR and the EMC standard CISPR 22 has been replaced by CISPR 32.
It is noted that radiated emissions requirements for BS are under discussion.
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--------------Start of text proposal-------------
8 Emission 
[bookmark: _Toc494723813]8.1	Test configurations
[bookmark: _Toc486867075][bookmark: _Toc494723814]<texts will be added>
[bookmark: _Toc494723817]8.2	Radiated emission
8.2.1	Radiated emission, BS
This test is applicable to NR Base stations 1-C and 1-H. This test shall be performed on a representative configuration of the NR Base station,
For NR BS Range 1-O and Range 2-O, the radiated emission is covered by radiated spurious emission requirement in TS 38.104 [x], conforming to the test requirement in TS 38.141-2 [x]. 
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.
8.2.1.1	Definition
This test assesses the ability of BS to limit unwanted emission from the enclosure port. of NR BS 1-C and 1-H.
8.2.1.2	Test method
FFS

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 [x] and SM.1539 [x].
The NR BS 1-C and 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

	FBW RF,low - 10 MHz < f < FBW RF,high  + 10 MHz (Note 1)
	Not defined

	NOTE 1:	[For NR BS capable of multi-band operation, the frequency ranges relating to the RF bandwidths of all supported bands apply.]



Key:
FBW RF,high:	Upper RF bandwidth edge	Comment by Michal Szydelko: To be checked. Align with 38.104
FBW RF,low :		Lower RF bandwidth edge

8.2.1.4	Interpretation of the measurement results
<texts will be added>
8.2.2	Radiated emission, Ancillary equipment
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: _Toc478463304][bookmark: _Toc486927171][bookmark: _Toc494723819]8.2.2.1	Definition
This test assesses the ability of ancillary equipment to limit unwanted emission from the enclosure port.
[bookmark: _Toc478463305]8.2.2.2	Test method
The test method shall be in accordance with CISPR 32 11.
[bookmark: _Toc478463306]8.2.2.3	Limits
The ancillary equipment shall meet the limits according to CISPR 32 11 shown in Table 8.2.3 and Table 8.2.4.

Table 8.2.3: Limits for radiated emissions from ancillary equipment, measured on a stand-alone basis 

	Frequency range
(MHz)
	Measurement
	Limits
dB(μV/m)

	
	Facility
	Distance
(m)
	Detector type / bandwidth
	

	30 to 230
	OATS/SAC
	10
	Quasi Peak /
120 kHz
	30

	230 to 1000
	
	
	
	37

	30 to 230
	OATS/SAC
	3
	
	40

	230 to 1000
	
	
	
	47

	30 to 230
	FAR
	10
	Quasi Peak /
120 kHz
	32 to 25

	230 to 1000
	
	
	
	32

	30 to 230
	FAR
	3
	
	42 to 35

	230 to 1000
	
	
	
	35



Table 8.2.4: Limits for radiated emissions from ancillary equipment, measured on a stand-alone basis 

	Frequency range
(MHz)
	Measurement
	Limits
dB(μV/m)

	
	Facility
	Distance
(m)
	Detector type / bandwidth
	

	1000 to 3000
	[bookmark: _GoBack]FSOATS	Comment by Luis Guillermo Martinez Ballesteros: This needs clarification on the facility type.
	3
	Average /
1 MHz
	50

	3000 to 6000
	
	
	
	54

	1000 to 3000
	
	
	Peak /
1 MHz
	70

	3000 to 6000
	
	
	
	74


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: _Toc478463307][bookmark: _Toc494723821]8.3	Conducted emission DC power input/output port
[bookmark: _Toc478463311]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 8.4.
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: _Toc478463308]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: _Toc478463309]8.3.2	Test method
The test method shall be in accordance with CISPR 32 [11] 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 32 [11]. 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 [12].
[bookmark: _Toc478463310]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 8.3.1.
Table 8.3.1: Limits for conducted emissions
	Frequency range
	Quasi-peak
	Average

	>0,15‑0,5MHz
	79dBµV
	66dBµV

	>0,5‑30 MHz
	73dBµV
	60dBµV



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: _Toc478463312]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: _Toc478463313]8.4.2	Test method

FFS
[bookmark: _Toc478463314]8.4.3	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 8.4.2 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 8.4.1: 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 8.4.2 shall be used. 
Table 8.4.2: Limits for conducted emissions
	Frequency range
	Quasi-peak
	Average

	0,15‑0,5MHz
	79dBµV
	66dBµV

	0,5‑30 MHz
	73dBµV
	60dBµV



[bookmark: _Toc478463317][bookmark: _Toc478463315]8.5	Conducted emissions, Telecommunication ports
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: _Toc478463318]8.5.1	Definition
This test assesses the EUT unwanted emission present at the telecommunication ports.
[bookmark: _Toc478463319]8.5.2	Test method

FFS
[bookmark: _Toc478463320]8.5.3	Limits
The telecommunication ports shall meet the limits according to CISPR 32 [11] shown in Table 8.5.1.
Table 8.5.1: 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 8.5.2 may be used.
Table 8.5.2: 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).



8.6	Harmonic Current emissions (AC mains input port)
[bookmark: _Toc478463316]The requirements of IEC 61000‑3‑2 [13] for harmonic current emission apply for equipment covered by the scope of the present document. For equipment with an input current of greater than 16 A per phase, IEC 61000-3-12 [14] applies.
8.7	Voltage fluctuations and flicker (AC mains input port)
The requirements of IEC 61000‑3‑3 [15] for voltage fluctuations and flicker apply for equipment covered by the scope of the present document. For equipment with an input current of greater than 16 A per phase, IEC 61000-3-12 [14] applies.


--------------End of text proposal-------------
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 32 [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.

