
2


[bookmark: _Toc491868096][bookmark: _GoBack]TSG-RAN Working Group 4 (Radio) meeting #88bis	R4-1813555
Chengdu, China, 8th – 12th October 2018

Source:	Ericsson
Title:	Size of exclusion zones for EMC immunity for OTA AAS AAS and NR 1-O
Agenda item:	7.10.2.2
Document for:	Approval

1. Introduction
In previous RAN4 meetings, the discussion around the EMC immunity exclusion zones in relation to out-of-band blocking for AAS and NR for bands larger than 200 MHz.
In this paper, we further elaborate on the implications and the need to extend the size of exclusion zones and propose a way forward. 

2. Discussion
The OTA out-of-band blocking requirement for AAS and NR for FR1 is based on 0.36 V/m (which corresponds to -15 dBm as conducted) and for bands larger than 200 MHz, the exclusion zone is specified as 60 MHz. The in-band blocking requirements is expressed as -43 dBm indicating than the needed attenuation for transition from in-band blocking and out-of-band blocking is 28 dB which is the filter attenuation requirements to satisfy the in-band and out-of-band blocking.
The EMC immunity requirement is 10 V/m implying that the immunity interferer level in relation to out-of-band interferer is 20*log(10/0.36)= 28.9 dB more stringent given same exclusion zone size. In practice the EMC immunity imply filter attenuation will dominate the filter design if size of the exclusion zones is not adapted to ~30 dB more stringent requirements that EMC immunity would imply.
For any AAS type of products, the needed filters linearly scale with the number of sub-arrays implying that for e.g. AAS array size of 128, 128 filters would be needed. The limitation in size of AAS products and need for large number of filters emphasis the need for small size filters where unnecessary stringent requirements would not only results in very complex and non-feasible filter implementation but also impose performance penalties in terms of high insertion loss negatively affecting the output power and receiver sensitivity with degraded coverage as a consequence. 
One possible and reasonable approach avoiding this issue is to increase the size of exclusion zone for EMC immunity considering 30 dB additional attenuation needed.
Note that for EMC immunity, spatial exclusion might mitigate some part of 30 dB more stringent level but there are concerns about administrations accepting spatial exclusion as an alternative. For this reason we would like to have an additional option, in the form of extended exclusion zones. In our view the extension of exclusion zones is the only viable solution which need to be considered.
To visualize the filter complexity, example filters covering 400 MHz of bandwidth (e.g. B42+B43) that would satisfy the following cases is given in figure 1. Note that the size of the two filters was quite similar.
Case 1: Same exclusion zone (here 60 MHz) is used for EMC immunity and out-of-band blocking
Case 2: Extended exclusion zone of 200 MHz for EMC immunity and 60 MHz exclusion zone for out-of-band blocking.
[image: ]
Figure 1	Filter examples. The blue mask represents the blocking, purple is the EMC Immunity at 60 MHz, and green is the EMC immunity at 200 MHz.
To satisfy the different attenuation requirements for the two cases, the filter design implies the following:
Case 1 filter: 11 poles and 2 transmission zeros
Case 2 filter: 8 poles and 2 transmission zeros
From Figure 1, it can be observed that case 1 filter with same exclusion zone size as for out-of-band blocking and immunity has significantly higher insertion loss compared to case 2 filter with extended exclusion zones. It should also be noted that the filter for case 1, is not only more complex compared to case 2 but also less feasible considering the size restriction as for AAS type of products.
Given the example 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.
For EMC immunity given significantly more stringent filter attenuation requirements, the exclusion zones should be extended to 200 MHz for bands larger than 100 MHz. In addition, the extended exclusion zone should be an alternative to spatial exclusion which can facilitate introduction of AAS and NR from EMC perspective towards different administrations.

3. Conclusion
In this paper, 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. Based on the example filter simulations, it was obvious that the exclusion zone for EMC immunity would need extension as EMC immunity levels are ~30 dB more stringent compared to out-of-band blocking. 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 bands larger than 100 MHz. In addition, the extended exclusion zone should be an alternative to spatial exclusion which can facilitate introduction of AAS and NR from EMC perspective towards different administrations.
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