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Introduction
The IAB EMC immunity requirement has been discussed in couple of meetings. A WF on IAB EMC aspect has been agreed in [1]. The specific requirement has been discussed in the first step as agreed in [1]:
For requirements applied to enclosure
If the IAB have separate physical enclosure for DU and MT
Requirements might need to be defined for different DU and MT enclosure. 
Depending on the IAB deployment scenarios defined in IAB TR, an optional scenario with related EMC requirements to be considered: DU and MT being placed in indoor and outdoor, respectively.
If the IAB have same physical enclosure for DU and MT
Radiated emission: revisit might be needed for different hardware RF architacture
Radiated immunity: test level might be revisited for different hardware RF architecture
ESD test:test level might be revisited for different hardware RF architecture 
For requirements applied to specific ports of the EUT
Requirements might need to be defined for different ports. , however, additional outdoor requirement might be needed for some scenarios
In this paper, further discussion on IAB EMC immunity requirement is analyzed.
Discussion
Unlike the emission requirement, the immunity requirement is to test the hardware of the EUT under certain interference or disturbance to function normally. In this case, the resist-ability of hardware and the shielding performance are tested. In this case, the hardware to implement DU function and the hardware to implement MT function should be triggered differently as in legacy 3GPP EMC specs, the base station requirement and the UE requirement are listed differently in TS 38.113 and TS 38.124 explicitly. These different requirements are because of different usage environment, hardware design and functionality. The immunity requirement will be discussed in these three perspectives case by case in the this contribution.
Observation 1:  Different usage environment, hardware design and functionality determine the immunity requirement of IAB-node.
Radiated immunity
The radiated immunity test is testing typically the shielding and resist-ability of the hardware of the EUT under certain field strength disturbances. Comparison of requirement of base station and UE EMC requirements are listed in table 1:
Table 1, Difference between UE EMC and BS EMC for RI test
	
	Requirements of UE in TS 38.124
	Requirements of BS in TS 38.113

	requirement
	Frequency range: 80 MHz – 1000 MHz and [1400] MHZ to [2700] MHz
Test level: 3V/m
	Frequency range: 80 MHz – 6000 MHz 
Test level: 3V/m

	Exclusion band
	85MHz
	For BS type 1-C and 1-H: 20/60MHz
For BS type 1-O: 60/200MHz


The exclusion band is the frequency range where no radiated immunity test will be performed. Hence the exclusion band should also be the core requirement as it defines part of the test frequency range. In this case, we treat the requirement and exclusion band as a requirement set which contains the full range of test frequency and the test level.
However,  requirement above 2700MHz is not defined for UE which means current UE design hasn’t consider this frequency range and corresponding resist-ability of RI test of 3V/m on this range has not been identified. In this case, we need to treat the requirement separately:
As discussed in [2], the requirement of IAB-node reference point is always the enclosure. So for IAB-DU and IAB-MT function implemented in different enclosure, separate requirement apply to each of the enclosure with corresponding function. That is to say:
For IAB-DU function and corresponding enclosure, the UE requirement set will apply.
For IAB-MT function and corresponding enclosure, the BS requirement set will apply.
[bookmark: OLE_LINK2]Proposal 1: For separate enclosure case, BS and UE RI requirement set applies correspondingly to the IAB-DU and IAB-MT function.
For IAB-DU and IAB-MT functions implemented in the same enclosure, for conformance testing perspective, there are some issues to be considered.
As discussed in [2], two communication links will be established at the same time as shown below in figure 1.
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Figure 1 Communication link for an IAB
Based on legacy BS and UE requirement especially the upper frequency range as well as the exclusion band should apply accordingly to DU and MT functions. However, as the DU and MT function are implemented in one enclosure, it is impossible to distinguish them during the RI test. Hence, it is propose to test the two functions separately. To test the link1 as IAB-DU link with UE simulator, base station requirement will apply. To test the link2 as IAB-MT link with BS simulator, UE requirement will apply. Despite to the radiated emission test discussed in [3], the radiated immunity test interfere signal is distributed as field strength signal. So it is not required a combined test of link1 and link2 as each of the link are under certain identical field strength interfere.
Also considering the exclusion band, as it is a huge difference of the exclusion band comparing BS and UE requirement, it is hard for us to reuse any of the exclusion band or define a new single exclusion band for two links. Separate test will be a good solution.
Proposal 2: For one enclosure case, the RI test will be performed as only one function activated and the other function turned off at a time.
Other immunity requirement
When looking into the UE EMC specification TS 38.124[4], all the immunity requirements has not been finished yet. Hence, it is proposed to use the LTE UE EMC specification TS 36.124[5] as reference for IAB EMC discussion.
ESD test
The test level are the same for TS 38.113 and TS 36.124 as:
Contact discharge: 4kV
Air discharge: 8kV
So this requirement can be used to IAB-node.
Proposal 3: Apply same ESD requirement of base station as well as UE to IAB-node .
Fast transients common mode
The test level are the same for TS 38.113 and TS 36.124 as:
-	The test level for signal ports, telecommunication ports and control ports shall be 0.5 kV open circuit voltage as given in IEC 61000‑4‑4 [19];
-	The test level for DC power input/output ports shall be 0.5 kV open circuit voltage as given in IEC 61000‑4‑4 [19];
-	The test level for AC mains power input ports shall be 1 kV open circuit voltage as given in IEC 61000‑4‑4 [19].
So this requirement can be used to IAB-node.
Proposal 4: Apply same EFT requirement of base station as well as UE to IAB-node .
RF common mode 0.15 - 80 MHz
The test level are the same for TS 38.113 and TS 36.124 as:
The test method shall be in accordance with IEC 61000‑4‑6 [20]. 
-	the test signal shall be amplitude modulated to a depth of 80 % by a sinusoidal audio signal of 1 kHz;
-	the stepped frequency increments shall be either 50 kHz or 1 % frequency increment of the momentary frequency in the frequency range 150 kHz - 5 MHz and 1 % frequency increment of the momentary frequency in the frequency range 5 MHz - 80 MHz;
-	when using the max hold detector method (see ANNEX A) at each test frequency step initially an unmodulated test signal shall be applied. Then the test modulation shall be applied;
-	the test level shall be severity level 2 as given in IEC 61000‑4‑6 [20] corresponding to 3 V rms, at a transfer impedance of 150 W;
-	the test shall be performed over the frequency range 150 kHz - 80 MHz;
-	responses of stand alone receivers or receivers which are part of transceivers occurring at discrete frequencies which are narrow band responses, shall be disregarded, see subclause 4.3;
-	the frequencies selected during the test and the test method used shall be recorded in the test report.
So this requirement can be used to IAB-node.
Proposal 5: Apply same CS requirement of base station as well as UE to IAB-node .
Transients and surges, vehicular environment
This test is a UE specific test as:
The tests are applicable to UE intended for use in a vehicular environment.
These tests shall be performed on 12 V and 24 V DC power input.
As current movable IAB is under discussion, at least for release 16, the IAB-node is still a fixed node so this requirement 	should not apply.
Proposal 6: The transients and surges, vehicular environment requirement does not apply to IAB-node in release 16.
Voltage dips and interruptions
	The test levels in TS 38.113:
-	Voltage dip: 0 % residual voltage for 0.5 cycle;
-	Voltage dip: 0 % residual voltage for 1 cycle;
-	Voltage dip: 70 % residual voltage for 25/30 cycles (at 50/60 Hz);
-	Voltage interruption: 0 % residual voltage for 250/300 cycles (at 50/60 Hz).
The test levels in TS 36.124
-	a voltage dip corresponding to a reduction of the supply voltage of 60 % for 5 periods;
-	a voltage interruption corresponding to a reduction of the supply voltage of > 95 % for 250 periods.
They are all based on IEC 61000-4-11[6], the requirement is shown in table 2 and table 3 below:
Table 2, Voltage dips and interruptions requirement
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Table 3, Voltage interruptions requirement
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It can be seen that the base station is following class 2 requirement while UE is following class 3 requirement. Hence, for a IAB-node, it is propose to apply the class 3 requirement as from table 2, class 3 requirement covers class 2 requirement and from table 3, class 2 requirement is the same as class 3 requirement.
Proposal 7: Apply class 3 requirement in table 2 and table 3 for voltage dips and interruptions requirement.
Surge
The requirement of TS 38.113 can be summarized as:
Telecommunication port directly connected to indoor cable: 0.5kV line to ground
Telecommunication port directly connected to outdoor cable: 1kV line to ground
AC power port: 2kv line to ground; 1kv line to line
The requirement of TS 36.124 can be summarized as:
AC power port: 1kv line to ground; 0.5kv line to line
As discussed in chapter 2.1, the requirement can be separated into two parts:
IAB-DU and IAB-MT function implemented in different enclosure and
IAB-DU and IAB-MT function implemented in one enclosure.
In case the functions are implemented in different enclosure, than to the enclosure of IAB-DU function, base station requirement applies and to the enclosure of IAB-MT function, UE requirement applies.
In case the functions are implemented in one enclosure, as discussed in chapter 2.1, the electromagnetic environment for an IAB-node is more like a base station. Also as listed above, the base station has more stringent requirement compared to UE. So the base station requirement can be used for IAB-node.
Proposal 8: For separate enclosure case, surge requirement applies correspondingly to the IAB-DU and IAB-MT function.
Proposal 9: For one enclosure case,  base station surge requirement applies to the IAB-node.
Conclusion
[bookmark: OLE_LINK1]The immunity requirement of an IAB-node has been discussed in this papper and the observation and proposals are as following:
Observation 1:  Different usage environment, hardware design and functionality determine the immunity requirement of IAB-node.
Proposal 1: For separate enclosure case, RI requirement set applies correspondingly to the IAB-DU and IAB-MT function.
Proposal 2: For one enclosure case, the RI test will be performed as only one function activated and the other function turned off at a time.
Proposal 3: Apply same ESD requirement of base station as well as UE to IAB-node .
Proposal 4: Apply same EFT requirement of base station as well as UE to IAB-node .
Proposal 5: Apply same CS requirement of base station as well as UE to IAB-node .
Proposal 6: The transients and surges, vehicular environment requirement does not apply to IAB-node in release 16.
Proposal 7: Apply class 3 requirement in table 2 and table 3 for voltage dips and interruptions requirement.
Proposal 8: For separate enclosure case, surge requirement applies correspondingly to the IAB-DU and IAB-MT function.
Proposal 9: For one enclosure case,  base station surge requirement applies to the IAB-node.
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