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Introduction
This contribution aims at providing elements to the discussion on exclusion bands for receiver/transmitter for AAS and NR.. A companion paper [1] a draft text proposal for the exclusion bands in TS 38.113 [2] is presented as a starting point to capture such agreements discussed in this contribution.
Discussion
The majority of the EN 301 489 series contains receiver exclusion bands. Within these bands the EUT is not subject to the relevant test procedures.  The justification for this is to protect the receiver front end from damage/undue stress during the test programme. 
In contrast to standards specifying equipment for managed use of radio spectrum, standards for EMC are specified with respect to a general operating environment specified in IEC standards (i.e., IEC 61000-6-1 [3] for emissions and IEC 61000-6-3 [4] for immunity in the domestic and light industrial environment). They do not take account of specific sharing scenarios. For this reason, EMC standards for radio equipment are only applicable at frequencies which are sufficiently far from its operating frequency for the planned interaction to be considered as minimal. This is reflected in the specification of an “exclusion band” around the operating frequency within which the EMC standard does not apply. 
Therefore, the actual exclusion band is directly linked to both the technology employed by the EUT, the service it is intended to deliver and the expected operating environment.  This leads to very specific exclusion bands. When specifying the exclusion bands for radiated immunity (RI) for NR, it is very important to keep in mind the original intention of these requirements and the existing limits today. 
The  discussion on exclusion bands is covered by different organizations (3GPP, ETSI and ITU), standards and recommendations (TS 37.113 [5], EN 301 489-50 [6], ITU-R SM.1539-1[7]) existing exclusion bands considered in TS 37.113 are presented as follows. Important aspects for the discussion in this contribution are highlighted in yellow.
-----start of excerpt from 37.113-----
[bookmark: _Toc494440158]4.4	Exclusion bands
An exclusion band is a band of frequencies over which no tests of radiated immunity are made.
[bookmark: _Toc494440159]4.4.1	Transmitter exclusion band
For testing of radiated immunity there shall be no transmitter exclusion band. 
[bookmark: _Toc494440160]4.4.2	Receiver exclusion band
The receiver exclusion band for base stations 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 exclusion bands for the MSR, E-UTRA, UTRA and GSM/EDGE paired and unpaired operating bands are as set out in Tables 4.4-2 and 4.4-3 respectively.
For BS capable of multi-band operation, the total receiver exclusion band shall be the combination of the exclusion bands for each operating band supported by the BS.
-----End of excerpt from 37.113-----


-----start of excerpt from 38.104-----
[bookmark: _Toc496531126][bookmark: _Toc498108783]7.4.2.1	Basic limits
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For NR BS, the wanted and the interfering signal coupled to BS antenna input are specified in Tables 7.4.2.1-1 and 7.4.2.1-2 for general and narrowband blocking requirements, respectively. The reference measurement channel for the wanted signal is identified in Table 7.2.1-1 for each channel bandwidth and further specified in Annex A.
The blocking requirements are applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges. The blocking requirements apply in the in-band blocking frequency range, which is from 20 MHz below the lowest frequency of the uplink operating band up to 20 MHz above the highest frequency of the uplink operating band for 1-C type NR BS in an operating band less than 200 MHz wide or 1-H type NR BS in an operating band less than 100 MHz wide, or is from 60 MHz below the lowest frequency of the uplink operating band up to 60 MHz above the highest frequency of the uplink operating band for 1-C type NR BS in an operating band more than or equal to 200 MHz wide or 1-H type NR BS in an operating band more than or equal to 100 MHz wide, but excludes the downlink frequency range of the operating band.
-----End of excerpt from 38.104-----
-----start of excerpt from ETSI EN 301 489-50 -----
4.3 Exclusion bands
4.3.1 Transmitter exclusion band
UTRA, E-UTRA, GSM/Edge, CDMA, Mobile OFDMA WMAN and MSR - for testing of radiated immunity there shall be no transmitter exclusion band.
4.3.2 Receiver exclusion band
The BSS receiver exclusion band is the band of frequencies over which no tests of radiated immunity of a receiver are made. 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. 
NOTE: The value of 20 MHz above is derived using the formula in clause 4.3.3.1 of ETSI EN 301 489-1 [1] where the value of n is one. For BS capable of multi-band operation, the total receiver exclusion band shall be the combination of the exclusion bands for each operating band supported by the BS.
The exclusion bands for the E- UTRA, UTRA, GSM/EDGE and MSR paired and unpaired can be calculated using the operating bands are as set out in tables 4.4-2 and 4.4-3 in ETSI TS 137 113 [27].
This discussion document is the start of the process to harmonising the methodology behind determining appropriate exclusion bands.
7.2.2 Special conditions
The following special conditions set out in table 7 relate to the immunity test configurations set out in ETSI EN 301 489-1 [1], clause 9.


Table 7: Special conditions for EMC immunity measurements
[image: ]
-----End of excerpt from ETSI EN 301 489-50-----
-----start of excerpt from ITU-R SM.1539-1-----
1 Introduction
As stated in recommends 2.3 of Recommendation ITU-R SM.1541 and further recommends 2.3 of Recommendation ITU-R SM.329, the boundary between the OoB and spurious domains, which is generally specified as being separated from the centre frequency by 250% of the necessary bandwidth, needs to be modified for narrow-band and wideband (including multicarrier) systems, and certain other situations. This Annex provides:
– a set of guidelines on values of bandwidths across the spectrum at which the general definition needs to be varied; and
– a set of known situations in which additional guidelines are required.
2 Boundary variations for narrow-band and wideband systems
For the definition of necessary bandwidth, its applicability to multichannel or multicarrier transmitters/transponders, and its use in the fixed and radiodetermination services, see further recommends 1.4 of Recommendation ITU-R SM.329.

Figure 1 shows the spurious boundary as a function of necessary bandwidth, indicating the boundary variations. The normal separation between the centre frequency and the spurious domain boundary is 250% of the necessary bandwidth, as shown in Fig. 1, between the vertical dashed lines.

For some narrow-band emissions, it is appropriate to avoid specifying OoB and spurious domains in very narrow bandwidths near to the emission, which will usually be under the control of the same operator. On the other hand, it is necessary to restrict the linear growth of the OoB domain versus necessary bandwidth for wideband emissions, in order to restrict the incursion of the OoB domain into adjacent bands.

Figure 1 shows how the boundary is determined for the narrow-band and wideband cases. When the necessary bandwidth of the emission is less than the lower threshold value BL, the boundary is a constant 2.5 BL. Conversely, when the necessary bandwidth exceeds the upper threshold value BU, the boundary increases at a lower rate, having a value of 1.5 BN + BU. Table 1 shows the formulas for the narrow-band, normal and wideband cases.
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Table 1.

It should be noted that Table 1 can apply to asymmetric emissions, since the offset is specified based on the centre of the necessary bandwidth. For situations where the boundary is not defined in terms of necessary bandwidth, see § 3. 

In the case of narrow-band and wideband systems, the variation of the spurious boundary also affects the OoB masks specified in Recommendation ITU-R SM.1541. This is covered in recommends 5 of Recommendation ITU-R SM.1541.

Table 2 provides guidance for determining general values of separation between the centre frequency of an emission and the beginning of its spurious domain. A minimum separation applies to the narrow-band case, while the normal and wideband cases have separate formulas for determining the boundary.


[image: ]
Table 2 Guideline values for frequency separation between the centre frequency
and the boundary of the spurious domain

NOTE 1 – In Table 2, fc is the centre frequency of the emission. If the assigned frequency band of the emissions extends across two frequency ranges, then the values corresponding to the higher frequency range may be used for the whole assignment.
NOTE 2 – For situations in which the above guidelines are not applicable, additional guidelines are provided in § 3.
NOTE 3 – Further studies need to be conducted within the ITU-R to confirm the values of frequency separation in Table 2.

Example 1: The necessary bandwidth of an emission at 26 MHz is 1.8 kHz. Since 2.5 BN is only 4.5 kHz, the minimum eparation applies. The spurious domain begins 10 kHz each side of the centre of the necessary bandwidth.
Example 2: The necessary bandwidth of an emission at 8 GHz is 200 MHz. Since the wideband case applies for BN > 100 MHz at that frequency, the spurious domain begins 400 MHz each side of the centre of the necessary bandwidth. Using the general separation formula, the OoB domain would have extended to 2.5 × 200 MHz = 500 MHz either side of the centre frequency.

[bookmark: _GoBack]-----End of excerpt from ITU-R SM.1539-1-----

From the above text, the following key observations can be made:
Observation set 1:
· For testing of EMC radiated immunity both 3GPP and ETSI agree on defining exclusion bands for the receiver. In that sense, the receiver exclusion band is the band of frequencies over which no tests of radiated immunity of a receiver are made. 
· Both 3GPP and ETSI initially defined a value of 20 MHz used to determine the exclusion bands both from the lower and the upper frequency of the Base Station receive band.  
· The value of 20 MHz is derived using the formula in clause 4.3.3.1 of ETSI EN 301 489-1 where the value of n is one. For BS capable of multi-band operation, the total receiver exclusion band shall be the combination of the exclusion bands for each operating band supported by the BS.
· ITU R recommendation considers important to adjust the definition of the Exclusion bands taking into account different frequency and technologies. 
Conclusion
· For testing of EMC radiated immunity both 3GPP and ETSI agree on defining exclusion bands for the receiver. In that sense, the receiver exclusion band is the band of frequencies over which no tests of radiated immunity of a receiver are made. 
· Both 3GPP and ETSI initially defined a value of 20 MHz used to determine the exclusion bands both from the lower and the upper frequency of the Base Station receive band.  
· The value of 20 MHz is derived using the formula in clause 4.3.3.1 of ETSI EN 301 489-1 where the value of n is one. For BS capable of multi-band operation, the total receiver exclusion band shall be the combination of the exclusion bands for each operating band supported by the BS. 
· ITU R recommendation considers important to adjust the definition of the Exclusion bands taking into account different frequency and technologies.
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