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Introduction
This contribution aims at providing elements to the definition of exclusion bands for receiver in EMC TS for AAS and NR. For this purpose, we present the methodology used by ETSI in the calculation of Exclusion Bands. Our proposal is to follow the same approach within 3GPP and reflect it in the definition of the exclusion bands in EMC TS 37.114 [1], TS 38.113 [2]. Companion contributions [3] [4] would reflect the achieved agreement in the corresponding technical specification.
Discussion
Exclusion bands represent a range of frequencies over which no tests of radiated immunity (RI) of a receiver are made. The justification for defining exclusion bands is to protect the receiver 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. 
2.1. Exclusion bands definition according to ETSI
Definition of exclusion bands for Immunity tests has been covered by ETSI in the majority of the EN 301 489 series. According to ETSI EN 301 489 – 1 [5] in section 4.3, the exclusion bands shall be derived using the methodologies detailed in the clauses 4.3.2 (Transmitter) and 4.3.3 (Receiver).  ETSI EN 301 489-50 [6] makes use of the methodology described in clause 4.3.3 in [5] to calculate the exclusion bands applicable for BS. According to the referred clause, the exclusion band shall be calculated by using the following formulae:
For Channelized Equipment:
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For Non-Channelized Equipment:
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BandRX (lower): Lower edge, in terms of frequency, of the tuning range or allocated band of the receiver under assessment. 
BandRX (upper): Upper edge, in terms of frequency, of the tuning range or allocated band of the receiver under assessment.
  
Observation 1: ETSI defines a methodology for the calculation of Exclusion bands which is presented in [5] and applied in [6]. The starting point for determining the size of the Exclusion Band is the channel bandwidth (ChWRx) or bandwidth of the receiver under test (BWRx).
The current definition of Exclusion Bands in [6] “is derived using the formula in clause 4.3.3.1 of ETSI EN 301 489-1 where the value of n is one” and BWRX=20MHz. This criterion has been reflected in the different 3GPP EMC specifications. Current scope of EN 301 489-50 includes technologies such as UTRA, E-UTRA, GSM, MSR where the operating band did not exceed the 20 MHz.
Observation 2: Even though the value 20 MHz has been applied in different 3GPP EMC specifications and in ETSI EN 301 489-50, both 3GPP and ETSI need an update since new BS solutions demand more bandwidth. In addition, new BS solutions can combine a number of separate carriers enabling an increase in the peak user data rates and the overall capacity of the networks exploiting fragmented spectrum allocations. 
In any case, 3GPP EMC TS should follow the methodology proposed by ETSI for the calculation of exclusion bands considering the possibility to allocate multiple channels within the operating band. 
Proposal 1: From the above we would propose that for the AAS/NR EMC TS the exclusion band is calculated using the formulae below:

For the lower edge for the exclusion band, known as EXband(lower):

EXband(lower) = BandRX(lower) – nBWRX

and for the upper edge of the exclusion band, known as EXband(upper):-

EXband(upper) = BandRX(upper) + nBWRX

With BWRX considering the bandwidth of the receiver or 20 MHz whichever is greater and n= Number of BS channel bandwidth allocated in the operating band.

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

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).

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. Even though the 10 V/m level is fixed by ETSI and CENELEC, there are mechanisms such as extending the exclusion bands or spatial exclusion that can be used to ensure that limits for RI will not be stricter than blocking.

Observation 3: 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). 

Proposal 2: Extending exclusion bands for RI beyond the OOB limits should be considered to ensure the levels used in EMC testing will not be stricter than the levels defined for blocking, which assess the quality of the reception.

Proposal 3: To reflect (to endorse) the formulae in proposal 1 extending the Exclusion Bands for RI test in the EMC TS for AAS (37.114) and NR (38.113).

Conclusion
In this contribution consideration on the definition of the exclusion bands are presented. The following observations and proposals are made:
Observation 1: ETSI defines a methodology for the calculation of Exclusion bands which is presented in [3] and applied in [4]. The starting point for determining the size of the Exclusion Band is the bandwidth of the receiver under test (BWRx). 
Observation 2: Even though the value 20 MHz has been applied in different 3GPP EMC specifications and in ETSI EN 301 489-50, both 3GPP and ETSI need an update since new BS solutions demand more bandwidth. In addition, new BS solutions can combine a number of separate carriers enabling an increase in the peak user data rates and the overall capacity of the networks exploiting fragmented spectrum allocations. 
Observation 3: 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). 
Proposal 1: From the above we would propose that for the AAS/NR EMC TS the exclusion band is calculated using the formulae below:

For the lower edge for the exclusion band, known as EXband(lower):

EXband(lower) = BandRX(lower) – nBWRX

and for the upper edge of the exclusion band, known as EXband(upper):-

EXband(upper) = BandRX(upper) + nBWRX

With BWRX considering the bandwidth of the receiver or 20 MHz whichever is greater and n= Number of BS channel bandwidth allocated in the operating band.
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Proposal 2: Extending exclusion bands for RI beyond the OOB limits should be considered to ensure the levels used in EMC testing will not be stricter than the levels defined for blocking.

Proposal 3: To reflect (to endorse) the formulae in proposal 1 extending the Exclusion Bands for RI test in the EMC TS for AAS (37.114) and NR (38.113).
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