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Introduction
In RAN4#84bis, one WF was agreed on operator protection: 
To protect the test operator in ESD immunity tests for Range 1-O and Range 2-O NR BS, different options are considered: 
Option 1: Test the NR BS in receiver mode only.
Option 2: Set the NR BS transmitting in a feasible low power which is safe to the operator.
Option 3: Implement ESD immunity test with a robot arm in the anechoic chamber.
Other options are not precluded.
In this contribution, we share some further consideration on the issue of how to protect the operators in ESD test based on the WF.
Discussion
The limits for occupational exposure and general population exposure are given in the ICNIRP[2], shown in Table 1 and Table 2 below:
Table 1: Limits for Occupational Exposure
	Occupational Exposure: Power Density(V/m)

	10 – 400 (MHz)
	400 – 2000 (MHz)
	2000 – 30000 (MHz)

	61
	3f1/2
	137



Table 2: Limits for General Population Exposure
	General Population Exposure：Power Density(V/m)

	10 – 400 (MHz)
	400 – 2000 (MHz)
	2000 – 30000 (MHz)

	28
	1.375f1/2
	61



We have provided some initial discussion on the occupational exposure  and general population exposure in [3], and also some simple calculations were given based on Table 1 and Table 2. According to the calculations, it can be found that EMF exposure limits are far exceeded when NR BS type 1-O and 2-O are tested in maximum transmission power. To further confirm this issue, we provide some experimental data based on the actual BS, shown in the following texts.
Test set-up is shown as figure 1 below, where EUT is put in the full anechoic chamber and the electric field detector is put at 30 cm away from the EUT in different test points(i.e. antenna top side, EUT left side and EUT right side as shown in figure 2,3,4). Radiated power of the EUT is controlled and the maximum values of field strength are recorded in Table 3 and Table 4.
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Figure 1: Test Set-up 
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Figure 2: EF Detector at Antenna Top side 
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Figure 3: EF Detector at EUT Left side 
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Figure 4: EF Detector at EUT Right side 
By using the EF detector, the field strength are tested in different positions of the EUT and the corresponding test results are captured in Table 3 below for different radiated power.
Table 3 Field Strength Measurement Result
	Single Antenna Port Power
	Test Point
	Field Strength
	ICNIRP Limit

	30dBm
	Antenna Top side
	356V/m max
	61V/m

	30dBm
	EUT left side
	11V/m  max
	61V/m

	30dBm
	EUT right side
	39V/m  max
	61V/m



As we can see from Table 3, the maximum EMF value occurs at antenna top side. For the other side of EUT, the measurement field strength value decreases a lot.
3dBm and 1dBm are supposed to be feasible single antenna port power that can maintain the communication link. Experiments based on these single antenna port power are done and filed strength measurement results after descending the radiated power are show as table 4 below:
Table 4 Filed Strength Measurement Result After Descending the Radiated Power
	Single Antenna Port Power
	Test Point
	Field Strength
	ICNIRP Limit

	3dBm
	Antenna Top side
	15V/m  max
	61V/m

	1dBm
	Antenna Top side
	9V/m  max
	61V/m



It can be seen from table 4 that for NR BS type 1-O and 2-O, the EMF exposure can meet the ICNIRP requirements. In this case, operators are protected from EMF exposure.
Considering the performance criteria of ESD test, we focus on the functions and communication links[4]. When we try to descend the radiated power to a feasible low level, the transmitter and receiver of the EUT can stay working normally. Also uplink and downlink communication are maintained and corresponding parameters can be monitored, which means the performance criteria for ESD testing will not be influenced. Hence, lowering radiated power is acceptable for ESD test when the communication link is maintained. 
Observation: Descending the radiated power will not influence the performance criteria of ESD test.
Proposal . Set the NR BS transmitting in a feasible low power which is safe to the operator for ESD testing(option 2)

Conclusion
[bookmark: OLE_LINK8]In this contribution, we discussed test configuration for ESD test and calculated the EMF Exposure. the observation and proposal are:
Observation: Descending the radiated power will not influence the performance criteria of ESD test.
Proposal . Set the NR BS transmitting in a feasible low power which is safe to the operator for ESD testing(option 2)
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