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Introduction
This contribution aims at providing elements to the definition of exclusion bands in EMC TS for IAB and the use of spatial exclusion for Radiated Immunity testing. Our proposal is to follow the same approach implemented by 3GPP in the NR BS EMC specification and reflect it in the definition of the exclusion bands in EMC TS 38.175 [1]. 
Discussion
[bookmark: _Hlk498345363]2.1 Radiated Immunity (RI) testing and IEC considerations on EMC Test procedure
The goal of RI testing is to see how well a device performs when it is subjected to an electric field of a specified amplitude (measured in volts/meter) across a range of frequencies. ETSI EN 300 489-1 [2] defines that the test shall be in accordance with IEC 61000-4-3 [3]. Currently, the frequency range defined by IEC goes from 80 MHz to 6 GHz. According to the new EMC IAB specification, the IAB node should be tested within the same frequency range.
The object of IEC 61000-4-3 [3] is to establish a common reference for evaluating the immunity of electrical and electronic equipment when subjected to radiated, radio-frequency electromagnetic fields. IEC remarks that IEC 61000-4-3 [3] is a basic EMC publication for use by product committees of the IEC.
2.2 Exclusion Bands 
Exclusion bands represent a range of frequencies over which no tests of radiated immunity (RI) of a receiver/transmitter are made. The justification for defining exclusion bands is to protect the EUT from potential damage/undue stress during the test. Because of this, the exclusion band is directly linked to the technology employed by the EUT, the expected operating environment and the service the EUT is intended to deliver. 
Definition of exclusion bands for Immunity tests has been covered by ETSI in the majority of the EN 301 489 series and by 3GPP in the EMC specifications. TS 38.113 [4] uses the value of ΔfOOB or ΔfOBUE  (both derived considering the width of the operating band, and defined in TS 38.104) as the parameter to calculate the size of receiver/transmitter exclusion bands. Following a similar principle, for TS 38.175 [1] 3GPP RAN4 has agreed on calculating the exclusion band size (receiver and transmitter) using the values of ΔfRX  (for receiver) and ΔfOBUE (for transmitter) which are derived considering the width of the NR IAB operating band. The proposed values are kept within [] waiting for additional discussion and alignment with the RF IAB discussion. TS 38.174 [5] has agreed on reusing the NR BS values to define ΔfOOB.
Observation 1: 3GPP RAN4 seems to agree on reusing NR BS principles when defining most of the IAB EMC specification requirements. In that sense, 3GPP RAN4 might agree on reusing the values already defined in TS 38.174 [5] to define the exclusion band sizes for receiver and transmitter.



2.3 Considerations on Spatial Exclusion 
According to IEC in [3] the EMC Test “shall normally be performed with the generating antenna facing each side of the EUT. When equipment can be used in different orientations (i.e. vertical or horizontal) all sides shall be exposed to the field during the test. When technically justified, some EUTs can be tested by exposing fewer faces to the generating antenna. In other cases, as determined for example by the type and size of EUT or the frequencies of test, more than four azimuths may need to be exposed.” 
As presented in Figure 1, RI is normally tested with the generating antenna facing four sides of the EUT (Front, back, left and right side).  
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Figure 1: Faces considered in RI test setup.

[bookmark: _Hlk71281756]Observation 2: Considering the statement of IEC in [3], it is possible (when technically justified) to test the EUT by exposing fewer faces to the generating antenna.
During the discussion of the EMC NR BS specification, one of the agreements was the need for protecting the antenna in front of a testing level that might impact the antenna array. Considering that the protection of the EUT should be part of the considerations when defining EMC RI requirements, both spatial exclusion and exclusion bands were included in the EMC specification.  Antenna array is the key element to be protected during the Radiated Immunity test. Although there might be differences in the architecture setup/IAB implementation, IAB EMC standard shall secure both the fulfillment of the EMC requirements and the protection of the EUT.
Observation 3: Protection of the EUT should be part of the considerations when defining EMC RI requirements. In that sense, IAB node should be also protected as NR BS with the definition of spatial exclusion.
The approach followed in the NR BS EMC specification was to consider two alternatives for the definition of the exclusion band sizes. The first alternative, which applies when not all the sides of the EUT are exposed to the generating antenna during the radiated immunity test (no spatial exclusion is considered), uses ΔfOOB. The second alternative (without spatial exclusion) considers a wider value to guarantee the protection of the EUT when the interferer level is applied.
In our view IAB EMC specification should offer a basic guidance on how the testing procedure shall be carried out, setting the basic requirements for the testing. It is also important to consider the feasibility of testing procedures considering the test set-up and the specificities of the IAB node architecture. Therefore, the specification should offer the option to implement, when feasible, spatial exclusion. If not possible, because of test-setup issues, the exclusion band size should be wider than ΔfOOB to guarantee the protection of the IAB node during RI testing. 
[bookmark: _Hlk53567408]Observation 4: NR BS EMC specification has considered both scenarios (with and without spatial exclusion) when defining the size of exclusion bands. When not possible to implement the exclusion zone (spatial exclusion), the size of the exclusion band should be wider than ΔfOOB to guarantee the protection of the IAB node during RI testing.
Observation 5: The spatial exclusion should be implemented only when the IAB node architecture includes only one antenna array that can be excluded during the RI test. In other cases, the alternative to protect the IAB node should be the extended exclusion band size. 

Conclusion
In this contribution consideration on the definition of the exclusion bands and spatial exclusion for IAB nodes are presented. The following observations are made:
Observation 1: 3GPP RAN4 seems to agree on reusing NR BS principles when defining most of the IAB EMC specification requirements. In that sense, 3GPP RAN4 might agree on reusing the values already defined in TS 38.174 [5] to define the exclusion band sizes for receiver and transmitter. 
Observation 2: Considering the statement of IEC in [3], it is possible (when technically justified) to test the EUT by exposing fewer faces to the generating antenna. 
Observation 3: Protection of the EUT should be part of the considerations when defining EMC RI requirements. In that sense, IAB node should be also protected as NR BS with the definition of spatial exclusion.
Observation 4: NR BS EMC specification has considered both scenarios (with and without spatial exclusion) when defining the size of exclusion bands. When not possible to implement the exclusion zone (spatial exclusion), the size of the exclusion band should be wider than ΔfOOB to guarantee the protection of the IAB node during RI testing.
Observation 5: The spatial exclusion should be implemented only when the IAB node architecture includes only one antenna array that can be excluded during the RI test. In other cases, the alternative to protect the IAB node should be the extended exclusion band size. 
Based on these considerations, we propose:

Proposal 1: To reuse the Exclusion Band Size values defined for NR BS exclusion bands (receiver and transmitter) in the IAB EMC specification.
Proposal 2: To include two alternatives (with and without spatial exclusion) for the definition of the receiver exclusion bands for RI testing of IAB nodes.
Proposal 3: To agree on the companion CR to TS 38.175 [6] on exclusion bands.
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