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Introduction
For Range1-C and Range 1-H NR BS, the EMC test should be carried out with the antenna connectors or TAB connectors terminated with 50 Ohm load[1] so that the RF signal will not radiate through the antenna to cause harmful radiation to human body. However, for Range 1-O and Range 2 NR BS, the antenna will be integrated with the EUT so the EMF (Electromagnetic Field) Exposure will be significantly larger. Test operators who stand close to the EUT (equipment under test) will suffer from EMF exposure during EMC tests.  
In this contribution, we give some discussion on the EMF exposure for the EMC testing. 
Discussion
There are many different standards for BS EMF Exposure and most of them have the same limits which are the one set by International Commission for Non-Ionizing Radiation Protection(ICNIRP). 
In [2] EMF Exposure limit with metric of Power Density includes both Occupational Exposure and General Population Exposure, which are shown in table 1 and table 2
Table 1:  Limits for Occupational Exposure
	Occupational Exposure: Power Density(W/m2)

	10 – 400 (MHz)
	400 – 2000 (MHz)
	2000 – 10000 (MHz)

	10  
	f/40  
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Table 2: Limits for General Population Exposure
	General Population Exposure：Power Density(W/m2)

	10 – 400 (MHz)
	400 – 2000 (MHz)
	2000 – 10000 (MHz)

	2 
	f/200 
	10 



Power Density is calculated in different equations in far field region and near field region. In far field region, the sphere model is illustrated in Figure 1.


Figure 1 Sphere Model in Far field Region
The power density based on this model can be calculated by Equation 1.   

                                                                                          (1)
where:
· P is the power level at antenna connector.
· G is the numerical antenna gain .
· d is the distance between the test point and the EUT.
Near field EMF Exposure is calculated with the cylinder model shown in Figure 2 below: 
[image: ]
Figure 2 Cylinder Model in near field region
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)Equation 2 can be used to calculate near field power density. 

                                                     (2)
where:
· P is the power level at antenna connector.
· h is the dimension of antenna.
· d is the distance between the test point and the EUT in H-plane.
· θ is the H－Plane Half Power beamwidth.
To distinguish the far field from near field region, Equation 3 will be used: 

                                                                               (3)
where 
· h is the dimension of antenna
· λ is the wavelength of transmit signal
An example to calculate the EMF Exposure is provided as following:
According to IEC 61000-4-2[3], test operator needs to stand very close to the EUT to implement the Electrostatic Discharge (ESD) test due to the use of the ESD Gun. The distance of 0.3m is assumed as shown in Figure 3. 
[image: ]
Figure 3 Example of ESD test 
Considering the BS power equals to 32W(1W*32 integrated antennas)）, antenna height is 1m, and Ө is 60° antenna gain is 16 dBi and the distance is assumed as 0.3m by considering that the test operator needs to capture the ESD Gun in ESD test 

According to Equation 3, we can get: m
According to Equation 2,  the power density in the near field is: S=（32/(3.14*0.3*1)）*（360/60）=203.8W/m². It can be seen that the value is much larger than the ICNIRP limit as 10 W/m2 at 3.5GHz. With the antenna number increased, EMF Exposure increases. In this way, the present test configuration in TS 36.113 need to be reconsidered from the aspects of protecting test operator.
Observation:   EMF exposure will exceed the ICNIRP limit during EMC test for Range 1-O and Range 2 NR BS if the test operator stands near the EUT.
Proposal: Test configuration should be re-visited to protect test operators from EMF Exposure in EMC test for Range 1-O and Range 2 NR BS.
Conclusion
In this contribution, we discussed test configuration for ESD test and calculated the EMF Exposure. the observation and proposal are:
Observation:   EMF exposure will exceed the ICNIRP limit during EMC test for Range 1-O and Range 2 NR BS if the test operator stands near the EUT.
Proposal: Test configuration should be re-visited to protect test operators from EMF Exposure in EMC test for Range 1-O and Range 2 NR BS.
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