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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 BS. For this purpose, we delve into one of the options considered in the WF on Extension of Immunity Exclusion Bands for AAS-NR [1]: the methodology used by ETSI in the calculation of Exclusion Bands. In this paper, we explain ETSI methodology and how this approach can be used within 3GPP EMC specifications.
Our proposal is to follow ETSI approach within 3GPP and reflect it in the definition of the exclusion bands in EMC TS 37.114 [2], and TS 38.113 [3]. Companion contributions [4] [5] would reflect the achieved agreement in the corresponding technical specification.
Discussion
2.1. Introduction
Exclusion bands represent a range of frequencies over which no tests of radiated immunity (RI) of a receiver are made. RI test assesses the ability of the EUT to operate as intended in the presence of a radio frequency electromagnetic field disturbance [6]. The theory behind the RI test is that the EUT will encounter many different types of electric field disturbances (e.g., motors, cell phones) in normal usage. Therefore, the test is intended to see that the shielding of the equipment is such that it can co-exist with other electronic equipment and operate without degradation across a range of frequencies.
The justification for defining exclusion bands is to protect the receiver from potential damage/undue stress during the test. 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. The importance of exclusion bands as well as their limits have been reflected in different standardization documents such as ETSI EN 301 489 – 1 [6], ETSI EN 301 489 – 50 [7], ITU-T K.114 [8] and ITU-T K.48 [9].
2.2. Definition of Receiver Exclusion Bands size.
The size of Base station system (BSS) receiver exclusion band has been discussed and defined in different documents. ETSI EN 301 489-50 [7] defines exclusion band as the one that “extends from the lower frequency of the Base Station receive band minus 20 MHz to the upper frequency of the Base Station receive band plus 20 MHz”. The recommendation ITU-T K.114 [8] from 2015 uses a similar definition, in this case the exclusion band “extends from the lower frequency of the allocated receiver band minus 20 MHz to the upper frequency of the allocated receiver band plus 20 MHz”. The approach considered in [7] and [8] was reflected by 3GPP when defining exclusion bands for RI test in technical documents such as TS 25.113 [10] or TS 36.113 [11]. In all these cases, ±20 MHz is the value considered for exclusion band calculation.
During the discussion of Release 15, companies within 3GPP have recognized the need for widening the size of the exclusion bands in TS 37.113 [12], 37.114 [2] and 38.113[3]. The parameter proposed to get this extension has been the maximum offset of the out-of-band boundary from the uplink operating band edge (ΔfOOB). The value of ΔfOOB is derived considering the width of the operating band and can be equal to 20 or 60 MHz.
In the WF on Extension of Immunity Exclusion Bands for AAS-NR [1], it was mentioned that one of the options to calculate the size of the Receiver exclusion bands is the methodology proposed by ETSI in [6]. According to [6] 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 [7] makes use of the methodology described in clause 4.3.3 in [6] to calculate the exclusion bands applicable for BS. The clause offers two methods based on the type of equipment (channelized or non-channelized equipment). The proposed methods make use of either the Channel Width (channelized equipment) or the Occupied bandwidth (non-channelized equipment). In the following section, we present with more detail the methodology proposed by ETSI to calculate the exclusion bands. 
2.3. Exclusion bands definition according to ETSI
According to Clause 4.3.3 in [6], the exclusion band shall be calculated by using the following formulae:
For Channelized Equipment:
For the lower edge for the exclusion band:
EXband(lower) = BandRX(lower) – nChWRX
and for the upper edge of the exclusion band:
EXband(upper) = BandRX(upper) + nChWRX
Where n = number of channel widths required for exclusion band. For equipment that support multiple channel widths the Channel Width used should be the widest support by the EUT. Where the present document is being used in a stand-alone basis (i.e. with no reference to other relevant radio technology parts of ETSI EN 301 489 series [i.13]), the value of n shall be 1.
For Non-Channelized Equipment:
For non-channelized equipment the exclusion band shall be calculated by using the following formula:
For the lower edge for the exclusion band:
EXband(lower) = BandRX(lower) – nBWRX
and for the upper edge of the exclusion band:
EXband(upper) = BandRX(upper) + nBWRX
Where n = multiple of whole bandwidths required to define exclusion band. Bandwidth of Receiver is the occupied bandwidth of the corresponding transmitter signal. Where the present document is being used in a stand-alone basis (i.e. with no reference to other relevant radio technology parts of ETSI EN 301 489 series [i.13]), the value of n shall be 1.
In both cases:
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.

[bookmark: _Hlk514746690][bookmark: _Hlk514746727]According to ETSI EN 300 220-1 [13], a Channelized Equipment is the “equipment to be used at a frequency where a channel spacing is defined by regulation or is defined by the provider”. Based on this definition, a BS fits within the Channelized Equipment requirement. Therefore, the parameter to consider in the calculation of Receiver Exclusion Bands should be the Channel width (ChWRx). 
Observation 1: Aligned with ETSI methodology, Rx exclusion band calculation for BS should consider the Channel width (ChWRx). 
2.3. Use of Channel Bandwidth for Exclusion bands Calculation
The current value of ±20MHz used in the calculation of Exclusion Bands in EN 301 489-50  [7]  “is derived using the formula in clause 4.3.3.1 of ETSI EN 301 489-1 where the value of n is one”. Scope of [7] includes technologies such as UTRA, E-UTRA, GSM and MSR. The regulation applied the same approach to all these technologies by taking the widest channel bandwidth value and fixing ChWRX in 20 MHz. In this case, equating the term channel width used in [6] with the term channel bandwidth used in other ETSI specifications such as [7] or [13]. ChWRX =20 MHz is defined regardless the frequency band or BS requirements.
NR development has brought wider channel bandwidths. According to TS 38.104 [14], channel bandwidths vary from 5-100 MHz for FR1. Applying the approach proposed by ETSI in [6], the value for ChWRX should be equal to 100 MHz for FR1. Applying ETSI methodology, the formulae for Rx Exclusion Band calculation should be,
For the lower edge for the exclusion band:
EXband(lower) = BandRX(lower) – 100 MHz
and for the upper edge of the exclusion band:
EXband(upper) = BandRX(upper) + 100 MHz
Observation 2: The value of Channel Bandwidth (ChWRx) used in the formulae proposed by ETSI in [6] should be equal to 100 MHz. However, in some special cases when the receiver might support operation in a very wide frequency range, e.g. B42+B43, further consideration of the exclusion band extension shall be considered, in relation to the filter performance.
Since NR is also included in the MSR/AAS specifications, we consider that NR ChWRx values proposed in this contribution should be considered in the definition of the exclusion bands in the EMC MSR/AAS specification.
2.4. Differentiation between Blocking and Radiated Immunity test Exclusion Bands
As mentioned above, the parameter proposed calculate the exclusion band size has been ΔfOOB. This parameter is also used to define the NR out-of-band blocking exclusion zone, aligning both blocking and RI test exclusion bands. In a companion contribution [15], we present the reasons to defining wider exclusion bands for EMC RI test. This considering that both blocking and RI tests will expose the EUT to different electromagnetic fields (and different stress levels).
Based on the analysis presented in this contribution, it is proposed to extend the exclusion bands size, by using ChWRx values proposed in this contribution, instead of using ΔfOOB, keeping the alignment with ETSI standards. This agreement shall be reflected in the definition of Rx Exclusion Bands for RI test in the EMC TS for AAS (37.114) and NR (38.113).
Additionally,  
Conclusion
In this contribution consideration on the definition of the exclusion bands are presented. Based on the observations presented in this document, it is proposed to agree in the following points:
Proposal 1: Using ChWRx values proposed in this contribution (100 MHz for FR1) instead of the ΔfOOB for the calculation of Rx Exclusion bands, keeping the alignment with ETSI standards. 
Proposal 2: Implement proposal 1 in the definition of Rx Exclusion Bands for RI test in the EMC TS for AAS (37.114) and NR (38.113). 
Proposal 3: Consider extension of the exclusion band when total RF bandwidth of the OTA AAS BS or NR BS type 1-O  is very large, e.g. B42+B43 = 400 MHz.
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