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Introduction
Referring to the 7-24GHz SID in [1], one of the BS-related objectives is to:
“Investigate the need for EMC characteristics updates due to the existing EMC requirements and their frequency range limitations.”
In this contribution we are looking into the BS EMC immunity requirements, considering non-AAS and AAS architectures for the 7-24 GHz frequency range. 
Discussion
Large part of the immunity requirements are defined in a way which makes them independent of the BS architecture (non-AAS or AAS). The following requirements considered to belong to this category: 
· Electrostatic discharge
· Fast transients common mode
· RF common mode (0.15 MHz - 80 MHz)
· Voltage dips and interruptions
· Surges, common and differential mode
Observation 1: irrespective of the discussion outcomes on the BS architecture for NR operation in 7-24 GHz range, the following EMC immunity requirement can be directly reused for 7-24GHz range from the existing BS EMC specifications: 
· Electrostatic discharge
· Fast transients common mode
· RF common mode (0.15 MHz - 80 MHz)
· Voltage dips and interruptions
· Surges, common and differential mode
2.1		Radiated immunity requirement
As exception to the immunity requirements above is the Radiated immunity requirement. The EMC RI requirements are defined from 80 MHz up to 6 GHz. This means, that for the FR1 and FR2 operation the radiated immunity testing cannot be performed above 6 GHz. 
An external body responsible for the specification of the EMC radiated immunity requirement is the IEC. During the Rel-15 work, RAN4 has sent an LS in R4-1811881 (RAN4#88) to IEC/ IEC TC77 SC77B asking IEC to provide information on their current efforts on EMC test methods and levels for radiated immunity test above 6 GHz (and up to frequency 52.6 GHz and above) considering the current FR2 frequency range of NR and its potential future extensions. RAN4 also asked on the expected timeline on availability of such information. Until now, no feedback has been received on that matter. 
Observation 2: based on the current IEC specifications, the EMC radiated immunity test for 7-24GHz operation will be limited to 80 MHz – 6 GHz range. 
2.2	Radiated immunity testing
When performing EMC RI tests of BS type 1-O (i.e. not equipped with TAB connectors), due to lack of the connectors a higher power level may in some test scenarios, enter the RX chain of the EUT. In case of BS type 1-H (equipped with TAB connectors) the connectors would be terminated during test preventing this to happen. This may lead to the receiver of the BS type 1-O being inoperable. To avoid BS type 1-O receiver being inoperable during the EMC RI test, protection mechanisms were found to be required for BS RX. During Rel-15 work, there were two alternatives identified: 
1. Spatial exclusion zone
2. Extended frequency exclusion 
2.2.1		Spatial exclusion zone
According to IEC 61000-4-3, EMC RI test are normally performed with the generating antenna facing each side of the EUT. When technically justified, some EUTs can be tested by exposing fewer faces to the generating antenna. For BS type 1-O the RI test need to be reduced to fewer angular incidences. This is to protect the EUT receiver from being blocked due to received input power levels exceeding the OOB blocking limits during the RI testing. Referring to the IEC 61000-4-3 guidance, the angular incidence where the front of the BS type 1-O is facing the interferer range antenna needs to be omitted, as depicted in figure below.
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Figure 1: RI testing directions for BS type 1-O (horizontal plane depicted)
When the spatial exclusion zone is used for the EMC RI testing, there is also a need to use the frequency exclusion based on the RF-originated values of ΔfOOB (20 or 60 MHz, depending on the width of the operating band).
Table 1: ΔfOOB offset for NR operating bands
	BS type
	Operating band characteristics
	ΔfOOB (MHz)

	BS type 1-C
	FUL,high – FUL,low ≤ 200 MHz
	20

	
	200 MHz < FUL,high – FUL,low ≤ 900 MHz
	60

	BS type 1-H
	FUL,high – FUL,low < 100 MHz
	20

	
	100 MHz ≤ FUL,high – FUL,low ≤ 900 MHz 
	60

	BS type 1-O
	FUL,high – FUL,low < 100 MHz
	20

	
	100 MHz ≤ FUL,high – FUL,low ≤ 900 MHz 
	60



Observation 3: from RAN4 point of view, the spatial exclusion zone concept can be reused for the EMC RI testing in 7-24 GHz range. 
2.2.2		Extended frequency exclusion
As an alternative to the spatial exclusion for the EMC RI testing of the BS type 1-O is the extended frequency exclusion. In such case the frequency exclusion is increased compared to the RF one based on the ΔfOOB. For FR1 the value of the frequency exclusion is increased as presented in table 2 below.
Table 2: Maximum ΔfRIexclusion offset outside the uplink operating band
	Operating band characteristics
	ΔfRIexclusion (MHz)

	100 MHz ≥ FUL_high – FUL_low 
	60

	100 MHz < FUL_high – FUL_low 
	200



Observation 4: from RAN4 point of view, the extended frequency exclusion concept can be reused for the EMC RI testing in 7-24 GHz range. Discussion on the value of the ΔfRIexclusion is out of scope of the SI.
Conclusion
Based on the above discussion, the following observations are made:
Observation 1: irrespective of the discussion outcomes on the BS architecture for NR operation in 7-24 GHz range, the following EMC immunity requirement can be directly reused for 7-24GHz range from the existing BS EMC specifications: 
· Electrostatic discharge
· Fast transients common mode
· RF common mode (0.15 MHz - 80 MHz)
· Voltage dips and interruptions
· Surges, common and differential mode
Observation 2: based on the current IEC specifications, the EMC radiated immunity test for 7-24GHz operation will be limited to 80 MHz – 6 GHz range. 
Observation 3: from RAN4 point of view, the spatial exclusion zone concept can be reused for the EMC RI testing in 7-24 GHz range. 
Observation 4: from RAN4 point of view, the extended frequency exclusion concept can be reused for the EMC RI testing in 7-24 GHz range. Discussion on the value of the ΔfRIexclusion is out of scope of the SI.
Based on the above discussion, the following a TP to TR 38.820 is attached to trigger the discussion. 
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------------------------------ Modified section ------------------------------
8.3.2		Immunity requirements
Irrespective of the decision on the BS architecture to be considered for the NR operation in 7-24 GHz frequency sub-range(s), the following EMC immunity requirements can be directly reused for 7-24 GHz range from the existing NR BS specification TS 38.113 [x]: 
· Electrostatic discharge
· Fast transients common mode
· RF common mode (0.15 MHz - 80 MHz)
· Voltage dips and interruptions
· Surges, common and differential mode
8.3.2.1		Radiated immunity 
In Rel-15 timeframe, the current IEC specification defined the radiated immunity requirement in the frequency range of 80 MHz up to 6 GHz. This frequency range would also apply to the EMC RI testing of the NR BS operating in the 7 – 24 GHz frequency range, until any future updates to the IEC specification are released. 
Based on the discussion on EMC RI requirements for the NR BS with the full OTA AAS architecture, the findings on solutions for the RF Rx chain protection from higher power levels in the OTA test chamber are considered to be also applicable to the NR operation in the 7-24 GHz frequency range. The following alternative solutions are applicable: 
· spatial exclusion zone, 
· extended frequency exclusion
8.3.2.1.1		Spatial exclusion zone
TBD
8.3.2.1.1		Extended frequency exclusion
TBD
------------------------------ End of modified section ------------------------------
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