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Introduction
It was mentioned in [1]  that the EMF exposure will exceed the ICNIRP limit for Range 1-O and Range 2 NR BS if the test operator stands close to the EUT, and also it is proposed in [1] that the test configuration should be re-visited to protect test operators from EMF exposure in EMC test. 
In this contribution, we give some further consideration on the test configuration for EMC testing.
Discussion
In general, EMC test operators usually perform radiated emission, radiated spurious emission, and radiated immunity tests in the control room, while EUT is placed in the anechoic chamber, hence the EMF exposure is prevented. However, to carry out the other EMC tests, operators are usually close to the EUT. Since the legacy BS is terminated with loads in these tests, the EMF exposure is feasible low. But for Range 1-O and Range 2 NR BS, the antenna will be integrated with the EUT thus the EMF exposure will be significantly larger.In this case, test configuration should be revisited. 
One of the conducted emission measurement arrangements is given in Figure D.5 in CISPR 32:2015 [2], shown in Figure 1 as following. We can implement the NR BS conducted emission measurement in an anechoic chamber using this test setup, where the EUT and AMN are placed inside the anechoic chamber while the EMI receiver and the AE are placed outside the anechoic chamber, for example inside a control room.
[image: Figure D5 of CISPR 32]
Figure 1 Conducted emission measurement arrangement example in the anechoic chamber


For the other EMC testing such as  harmonics current, voltage fluctuations and flicker, electronic fast transients immunity, surge immunity, conducted immunity , and voltage dips and interruptions immunity, it is required that the EUT transmitting at maximum power. In this case, the EMF exposure is foreseen very large. Similar to the test of conducted measurement, these tests should be implemented inside the anechoic chamber and test operators control the test system outside the anechoic chamber. As shown in Figure 2, EUT and the test instruments (such as: EFT generator, Surge generator, conducted test system, dips test system) are placed inside the anechoic chamber while the AE and the rest of the test system (such as control computer) are placed outside the anechoic chamber.
[image: ]
Figure 2 EMC test arrangement example in the anechoic chamber
Observation: Range 1-O and Range 2 NR BS can be tested inside the anechoic chamber to prevent the EMF exposure.
Proposal 1: The following EMC testing are proposed to be implemented inside the anechoic chamber for Range 1-O and Range 2 NR BS:  conducted emission, harmonics current emission, voltage fluctuations and flicker emission, electronic fast transients immunity, surge immunity,  conducted immunity, voltage dips and interruptions immunity.
However, for the electrostatic discharge (ESD) immunity test, due to test operator needs to use the ESD simulator and stand very close to the EUT, it is important to ensure the test operators’ safety to avoid large EMF exposure. There may be  three possible options :
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.
It is expensive and very difficult to be achieved for option 3. It can be achievable for option 1 and 2 although the current transmission is not the real case at this configuration so the ESD immunity performance of the transmit current cannot be observed.
Proposal 2: To protect the test operator, the ESD immunity is tested in the receiver mode only or a feasible low transmit power for Range 1-O and Range 2 NR BS.
Conclusion
Based on the discussion above, we have the following observations and proposal on the NR BS EMC specification:
Observation: Range 1-O and Range 2 NR BS can be tested inside the anechoic chamber to prevent the EMF exposure.
Proposal 1: The following EMC testing are proposed to be implemented inside the anechoic chamber for Range 1-O and Range 2 NR BS:  conducted emission, harmonics current emission, voltage fluctuations and flicker emission, electronic fast transients immunity, surge immunity,  conducted immunity, voltage dips and interruptions immunity.
Proposal 2: To protect the test operator, the ESD immunity is tested in the receiver mode only or a very low transmit power for Range 1-O and Range 2 NR BS.
Suggestions on the test configuration in TS 38.113 section 8.1 and 9.1 are shown in Appendix.
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Appendix: Draft TS 38.113 Section 8.1 and Section 9.1

[bookmark: _Toc472724849]--------------Start of text proposal-------------
8.1	Test configurations
This sub-clause defines the configurations for emission tests as follows:
- the equipment shall be tested under normal test conditions as specified in the functional standards;
- the test configuration shall be as close to normal intended use as possible;
- if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to test the equipment while connected to the minimum configuration of ancillary equipment necessary to exercise the ports; 
- if the equipment has a large number of ports, then a sufficient number shall be selected to simulate actual operation conditions and to ensure that all the different types of termination are tested; 
- the test conditions, test configuration and mode of operation shall be recorded in the test report; 
- ports which in normal operation are connected shall be connected to an ancillary equipment or to a representative piece of cable correctly terminated to simulate the input/output characteristics of the ancillary equipment, Radio Frequency (RF) input/output ports shall be correctly terminated; 
- ports which are not connected to cables during normal operation, e.g. service connectors, programming connectors, temporary connectors etc. shall not be connected to any cables for the purpose of EMC testing. Where cables have to be connected to these ports, or interconnecting cables have to be extended in length in order to exercise the EUT, precautions shall be taken to ensure that the evaluation of the EUT is not affected by the addition or extension of these cables; 
- the test arrangements for transmitter and receiver sections of the transceiver are described separately for the sake of clarity. However, where possible the test of the transmitter section and receiver section of the EUT may be carried out simultaneously to reduce test time. 
-  the tests in section 8.3, 8.4, 8.5, 8.6, 8.7 for Range 1-O and Range 2 NR BS shall be implemented in an anechoic chamber, EUT and the test instruments are placed inside the anechoic chamber while the AE and the rest of the test system are placed outside the anechoic chamber;
--------------Next modify of text proposal-------------
9.1	Test configurations
This sub-clause defines the configurations for immunity tests as follows: 
- the equipment shall be tested under normal test conditions as specified in the functional standards; 
- the test configuration shall be as close to normal intended use as possible;
- if the equipment is part of a system, or can be connected to ancillary equipment, then it shall be acceptable to test the equipment while connected to the minimum configuration of ancillary equipment necessary to exercise the ports; 
- if the equipment has a large number of ports, then a sufficient number shall be selected to simulate actual operation conditions and to ensure that all the different types of termination are tested; 
- the test conditions, test configuration and mode of operation shall be recorded in the test report; 
- ports which in normal operation are connected shall be connected to an ancillary equipment or to a representative piece of cable correctly terminated to simulate the input/output characteristics of the ancillary equipment, Radio Frequency (RF) input/output ports shall be correctly terminated; 
- ports which are not connected to cables during normal operation, e.g. service connectors, programming connectors, temporary connectors etc. shall not be connected to any cables for the purpose of EMC testing. Where cables have to be connected to these ports, or interconnecting cables have to be extended in length in order to exercise the EUT, precautions shall be taken to ensure that the evaluation of the EUT is not affected by the addition or extension of these cables; 
- Immunity tests on the entire base station shall be performed by establishing communication links at the air interface (e.g. with the mobile simulator) and the S1 interface (e.g. with an EPC simulator) and evaluating the throughput (see Figure 9.1.1);  
- Immunity tests shall be performed on both the Uplink and Downlink paths. The tests shall also include both the air interface and S1 interface. Throughput evaluation may be carried out at either interface, where appropriate, and the measurements for the Uplink and Downlink paths may be carried out as a single path looped at either the air interface or S1 interface. In case of looping is used care have to be taken that the throughput information doesn't change due to looping. 
- For BS capable of multi-band operation, communication links shall be established in such a way that all operating band(s) are activated during the test according to the applicable test configurations in subclause 4.6. Performance assessment may be done separately for each operating band. 
- the ESD immunity test in section 9.3 shall be implemented in the receiver mode only or a feasible low transmit power for Range 1-O and Range 2 NR BS;
- the tests in section 9.4, 9.5, 9.6, 9.7 for Range 1-O and Range 2 NR BS shall be implemented in the anechoic chamber, EUT and the test instruments are placed inside the anechoic chamber while the AE and the control computer are placed outside the anechoic chamber.
[image: Figure 9.1.1]
Figure 9.1.1: Communication link set up for BS immunity measurement
--------------End of text proposal-------------
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