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Introduction
Discussion on the definition of exclusion bands for AAS and NR BS has been carried out during the meeting in Athens (RAN4-86) and Melbourne (RAN4-86bis). Contributions presented during these meetings [1] [2] addressed the need for an alignment between the OOB and the EMC Exclusion bands, while removing the spatial exclusion [3]. 
This contribution aims to analyse the existing radiated immunity requirements and the out of band blocking requirements to identify the differences between these requirements and the need for different exclusion bands while maintaining the spatial exclusion. 
Discussion
The following discussion analyses the radiated immunity and out of band blocking requirements. It should be noted that in the context of this discussion, radiated immunity refers to the immunity requirements for RF electromagnetic field as specified in the EMC specifications (e.g. TS 37.114 [4]). Similarly, blocking here refers to the out of band blocking requirement.

2.1 Scope of RI and Blocking tests.

Out-of-band blocking characteristics are a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer. Therefore, the intention of the test is to assess the ability of RX to receive a wanted signal. On the other hand, the RI test assesses the ability of the EUT to operate as intended in the presence of a radio frequency electromagnetic field disturbance. This test ensures that the shielding of the equipment is such that it can co-exist with other electronic equipment and operate without degradation.

Observation 1: OOB test ensures the quality of the receiving equipment and has a very different intention when compared to RI test. OOB test assesses the ability of RX to receive a wanted signal in the presence of an unwanted interferer. RI assesses the immunity of the EUT in the presence of a radio frequency electromagnetic field disturbance.

[bookmark: _Hlk513192980]2.2 Review of Existing RI and Blocking requirements

According to TS 38.104 [5], for BS type 1-O the OTA out-of-band blocking requirement is 0.36 V/m. ETSI EN 301 489-50 [6] defines as RI requirement 3V/m (for the frequency range 80 MHz to 690 MHz) and 10 V/m (for the frequency range 690 MHz to 6 000 MHz), which implies a stricter requirement and an extension in the testing frequency range up to 6 GHz. 

A comparison between the maximum RI level and the blocking requirement results in 20*log(10/0.36)~29 dB. The simple calculation shows that an alignment between RI and OOB tests (at least considering similar exclusion bands) would pose ~20 dB more stringent requirement for AAS due to difference in levels (RI/OOB). Especially when considering that the degradation is higher for immunity (15 dB compared to 6 dB for OOB blocking).


Observation 2: In case of using same exclusion bands, the comparison between RI and blocking levels show that this alignment would pose ~20 dB more stringent requirement for AAS, especially considering that the degradation is higher for immunity (15 dB) compared to 6 dB (for OOB blocking). 

2.3 RI and Spatial Exclusion

[bookmark: _Hlk498607983][bookmark: _Hlk498608008]RI is normally tested with the generating antenna facing four sides of the EUT (Front, back, left and right side). According to IEC in 61000-4-3 [7], 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. IEC in [7] also states that “When technically justified, some EUTs can be tested by exposing fewer faces to the generating antenna”.

When testing the RI requirement for AAS BS, and without terminable antenna ports, the receiver will be exposed to comparatively higher field strength as compared to the non-AAS BS test setup. Since the antenna port cannot be terminated any longer, the field strength enters the RF chain and will block (& in some cases damage) the receiver. As a mechanism to protect the antenna from a potential damage, the concept of spatial exclusion has been introduced in TS 37.114 [4]. 
On the other hand, Ericsson has demonstrated in [8][9] that when front side is facing an interferer (10 V/m) the received power might be 15 dBm higher than the specified blocking level. When specifying the radiated immunity (RI) and blocking requirements, it is very important to keep in mind the original intention of these requirements and the existing limits today. In this case, it should be clear that RI only assesses the immunity of the EUT in the presence of a radio frequency electromagnetic field disturbance and it is not related to the quality in the signal reception. Considering that RI do not assess the quality in the signal reception, and without disregarding the importance of EMC compliance, we think that EMC requirements for AAS/NR should not be stricter than the corresponding existing requirements for blocking. Knowing that the 10 V/m interference level has been fixed by ETSI and CENELEC, we consider that together with the extension of the exclusion bands, the spatial exclusion can be used to ensure that limits for RI will not be stricter than the blocking limits.
Observation 3: There are technical arguments to support the concept of spatial exclusion, meaning that the RI test can be applied only with the generating antenna facing the back, left and right side of the EUT. The main purpose of spatial exclusion is to protect the antenna array from a potential damage. In addition, by keeping the spatial exclusion we want to avoid an unnecessary tightening/duplicity of the requirements especially when the purpose of immunity testing is different to the goal of blocking testing.  

Proposal 1: Mechanisms such as exclusion bands extension for RI test and maintaining spatial exclusion need to be included in the AAS and NR TS to ensure the levels used in EMC testing will not be stricter than the levels defined for blocking. 

Conclusion
In this contribution considerations on OOB and EMC exclusion bands alignment are presented. The following observations and proposals are made:
Observation 1: OOB test ensures the quality of the receiving equipment and has a very different intention when compared to RI test. OOB test assesses the ability of RX to receive a wanted signal in the presence of an unwanted interferer. RI assesses the immunity of the EUT in the presence of a radio frequency electromagnetic field disturbance.
Observation 2: In case of using same exclusion bands, the comparison between RI and blocking levels show that would pose ~20 dB more stringent requirement for AAS, especially considering that the degradation is higher for immunity (15 dB) compared to 6 dB (for OOB blocking). 

Observation 3: There are technical arguments to support the concept of spatial exclusion, meaning that the RI test can be applied only with the generating antenna facing the back, left and right side of the EUT. The main purpose of spatial exclusion is to protect the antenna array from a potential damage. In addition, by keeping the spatial exclusion we want to avoid an unnecessary tightening/duplicity of the requirements especially when the purpose of immunity testing is different to the goal of blocking testing.  

Proposal 1: Mechanisms such as exclusion bands extension for RI test and maintaining spatial exclusion need to be included in the AAS and NR TS to ensure the levels used in EMC testing will not be stricter than the levels defined for blocking. 
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