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Introduction
It was agreed to study the “EMC: discussion on EMC requirements impact” in the work plan[1] for the study item 7-24GHz  in RAN4#90 meeting. Hence in this contribution, we give some analysis on EMC requirements for 7-24GHz.
Discussion
Usually EMC requirements can be divided into two different kinds as immunity requirements and emission requirements. Here we would like to discuss them separately. 
Emission requirements:
The applicability table of current TS 38.113[2] is shown as following:
Table 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)
	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:	Radiated emission requirements for BS type 1-O and BS type 2-O are described in subclause 8.2.1. 


Radiated emission
The radiated emission of BS type 1-C and 1-H are original from SM.329[3]. When introducing the new frequency range from 7-24GHz, the test frequency range should be updated based on current SM.329[3] as shown in table 2 below:
As agreed in previous RAN4#90 meeting that we would like to divide the 7-24GHz range to three sub-ranges as 7-13GHz, 13-18GHz and 18-24GHz, the corresponding upper frequency should be 26GHz, 2nd harmonic respectively according to table 2.


Table 2 Frequency range for measurements of unwanted emission
[image: ]
Current requirement of radiated emission limit is set as table 3 below:
Table 3 radiated emission limit
	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 operating bands apply.
NOTE 2:	ΔfOBUE  as defined insubclause 6.6.1 of TS 38.104 [2]


As proposed in [4], only OTA requirements should be defined for sub-range 13-18 and 18-24GHz. It is proposed to keep the same method as what have been applied for BS type 1-O and 2-O. The radiated emission of base station within these two sub-ranges should be covered by the radiated spurious emission requirements in TS 38.104.
Hence, the radiated emission requirement only covers the 7-13GHz sub-range. In this case, the upper frequency range should be set to 26GHz.
Proposal 1: For sub-range 13-18GHz and 18-24GHz radiated emission will be covered by radiated spurious emission.
Proposal 2: Set the radiated emission requirement upper range limit to 26GHz.
Furthermore, the ΔfOBUE should be updated accordingly of sub-range 7-13GHz if it is changed in RF spec.
Other emission requirements
The upper frequency range of conducted requirement is set to only 30MHz. Hence there won’t be many difference when talking about the new frequency range as it is higher then 7GHz. 
For the harmonic and voltage fluctuation emission test, its mainly concern is the AC main power and it is only tens of Hz as very low frequency. So there will be no change.
Proposal 3: There will be no change for conducted emission, harmonic current emission and voltage fluctuations and flicker test for frequency range 7-24GHz.
Immunity requirements
The immunity requirement is to test the EUT’s susceptibility to different outside interference, mostly from the working environment. So these kind of requirements are not very frequency sensitive, except for the radiated immunity requirement. The immunity requirement of current TS 38.113[2] is listed in table 4 below:






Table 4: Immunity requirements 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
	9.2
	IEC 61000‑4‑3 [18]

	Electrostatic discharge
	Enclosure
	applicable
	applicable
	9.3
	IEC 61000‑4‑2 [17]

	Fast transients common mode
	Signal, telecommunications and control ports, DC and AC power input ports
	applicable
	applicable
	9.4
	IEC 61000‑4‑4 [19]

	RF common mode
0.15 - 80 MHz
	Signal, telecommunications and control ports, DC and AC power input ports
	applicable
	applicable
	9.5
	IEC 61000‑4‑6 [21]

	Voltage dips and interruptions
	AC mains power input ports
	applicable
	applicable
	9.6
	IEC 61000‑4‑11 [22]

	Surges, common and differential mode
	 AC power input ports and telecommunications port
	applicable
	applicable
	9.7
	IEC 61000‑4‑5 [20]


 The only influence of the new frequency range should be the RF electromagnetic field(80-6000MHz). So far as the upper frequency range is only 6GHz which is lower then the 7GHz new range lowest frequency, there should be no additional requirement needed for this RI test. However, as the introduction of BS type 2-O, the EMC community is considering extending the upper test frequency range of the RI test. So further study is needed for 7-24GHz.
Proposal 4: To further study the influence on radiated immunity test for 7-24GHz.
Conclusion
In this contribution, we give analysis of impact on EMC requirements as introducing new frequency range and proposals are:
Proposal 1: For sub-range 13-18GHz and 18-24GHz radiated emission will be covered by radiated spurious emission.
Proposal 2: Set the radiated emission requirement upper range limit to 26GHz.
Proposal 3: There will be no change for conducted emission, harmonic current emission and voltage fluctuations and flicker test for frequency range 7-24GHz.
Proposal 4: To further study the influence on radiated immunity test for 7-24GHz.
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