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Introduction
Discussion on Exclusion Bands size for EMC Radiated Immunity has been carried out in previous RAN 4 meetings. In this paper, and starting from the initial agreements achieved in RAN4-89, we present our proposal on the size of exclusion zones for Radiated Immunity test of OTA AAS and type 1-O BS, especially when for regulatory considerations, the concept of spatial exclusion cannot be implemented.
Discussion
 
Calculation of level of interfering signal during RI test
In order to estimate the amount of protection of the BS RX, as a first step, we need to estimate the level of the interfering signal that will arrive at TAB port of radio in the RI test. In this section we provide an estimation of this signal and compare it to the level of interferer in the RF general blocking requirement. An example test setup for testing RI is shown in figure 1.

[image: ]
Figure 1: example test setup of RI testing

The received power level can be calculated from the electric field strength and antenna parameters according to the following equation. 

Where: 
Pr = Received power [W]
E = Electric field strength at antenna [V/m]
Z0 = Free space impedance, 120π Ω ≈ 377 Ω
c = Speed of light [m/s]
f = Frequency [Hz]
Gr = Receive antenna gain (relative to isotropic) [W/W]
Example: 


Non-linearities, compression and saturation
With high interferer levels, such as the level of the interfering signal calculated above, compression and saturation of the BS receiver should be considered. As an example and reference LNA 1 dB input compression point could typically be in range -20 to -10 dBm. Further, destruction levels of typical LNAs are in the range 0 to 10 dBm. Though reference examples are given with LNAs the consideration applies to the receiver as whole and the given levels should be read as indicative. 
In addition to compression and absolute levels such as saturation and destruction, the impact of non-linearities should be understood. In R4-1814760 ZTE stated that “If blocker level and wanted signal level increases the same number of power at the same time, the requirement of receiver and filter design do not change.” However, this claim requires that the interference contribution from the blocker increases 1:1 (or less) with the blocker signal power. If the blocker interference contribution would increase with a higher rate the claim is not valid. A few common examples of higher rate interferer contributions are for instance HDx products, HD2 and HD3 probably being most common. Other common contributions are the mixing products between the local oscillator and the interferer, where 2xRF-2xLO is one of the most common ones. 
Filter Considerations
During RAN4-89 (Spokane), one of the topics of discussion was the need for using different exclusion band sizes for both blocking and EMC radiated immunity testing. Some of the reasons presented in [1] to support this need included the difference between the interferer levels used in each test, and the risk of degrading coverage of BS generated by the high insertion loss negatively affecting the output power and receiver sensitivity.  
In the same contribution [1], it was noted that, even though the use of spatial exclusion might be a solution to mitigate the impact of using same exclusion band sizes for both RI and blocking tests, there are concerns about administrations accepting spatial exclusion as an alternative. For this reason, we proposed to have an additional option, in the form of extended exclusion zones. In our view the extension of exclusion zones was the only viable solution which needed to be considered. After some discussion, a way forward for RX exclusion band extension for EMC RI test [2] was approved. The text of this proposal recognized that an alternative to the spatial exclusion for OTA AAS BS and BS type 1-O, is to increase the size of Rx exclusion zone for EMC RI testing. The WF only considered the case of OTA AAS BS and BS type 1-O with operating bands wider than 100 MHz.
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Figure 2	Filter examples. The blue mask represents the blocking, purple is the EMC Immunity at 60 MHz.

As presented in [1], one important criterion to consider in the definition of the adequate size for the exclusion bands definition is the complexity of the filter together with the size restriction posed by the AAS type of architecture. From Figure 1, it can be observed that case 1 filter (60 MHz Exclusion Band) with same exclusion zone size as for out-of-band blocking and immunity has significantly higher insertion loss compared to cases 2 (150 MHz Exclusion Band) and 3 (200 MHz Exclusion Band) filters with extended exclusion zones. It should also be noted that the filter for case 1, is not only more complex compared to cases 2 and 3 but also less feasible considering the size restriction as for AAS type of products. It is also important to consider that to satisfy the different attenuation requirements for the three cases, the filter design implies the following:

· Case 1 filter: 11 poles and 2 transmission zeros
· Case 2 filter: 9 poles and 2 transmission zeros
· Case 3 filter: 8 poles and 2 transmission zeros.

Given the examples above, we propose to add an alternative based on extended exclusion zones as an alternative to spatial exclusions where the EMC exclusion zones should be extended to 200 MHz, which we believe is a reasonable level.

Proposal 1: For EMC immunity given significantly more stringent filter attenuation requirements, the exclusion zones should be extended to 200 MHz for OTA AAS  and NR Type 1-O BS with bands larger than 100 MHz. 
Conclusion
In this contribution, the relation and implications about EMC immunity and out-of-band blocking for bands above 200 MHz was further elaborated and filter examples for different cases were presented. Without posing any changes to spatial exclusion, we see a need to introduce the extended exclusion zone for EMC immunity and thus propose the following:

Proposal 1: For EMC immunity given significantly more stringent filter attenuation requirements, the exclusion zones should be extended to 200 MHz for OTA AAS  and NR Type 1-O BS with bands larger than 100 MHz. 
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