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<< Start of change >>
6.6.4
Operating band unwanted emissions


6.6.4.1

General

Unless otherwise stated, the operating band unwanted emission (OBUE) limits in FR1 are defined from ΔfOBUE below the lowest frequency of each supported downlink operating band up to ΔfOBUE above the highest frequency of each supported downlink operating band. 
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer’s specification. [In addition, for a BS operating in non-contiguous spectrum, the requirements apply inside any sub-block gap. In addition, for a BS operating in multiple bands, the requirements apply inside any Inter RF Bandwidth gap.]

[For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the cumulative evaluation of the emission limit in the Inter RF Bandwidth gap are not applicable.]
Emissions use the basic limits shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 6.6.1-1. 
-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

[For a multi-band TAB connector inside any Inter RF Bandwidth gaps with Wgap < 20 MHz, emissions shall not exceed the cumulative sum of the basic limits specified at the Base Station RF Bandwidth edges on each side of the Inter RF Bandwidth gap. The basic limit for Base Station RF Bandwidth edge is specified in the tables subclause 6.6.4.2.1 to 6.6.4.2.4 below, where in this case:

-
(f is the separation between the Base Station RF Bandwidth edge frequency and the nominal -3 dB point of the measuring filter closest to the Base Station RF Bandwidth edge.

-
f_offset is the separation between the Base Station RF Bandwidth edge frequency and the centre of the measuring filter.

-
f_offsetmax is equal to the Inter RF Bandwidth gap minus half of the bandwidth of the measuring filter.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

For multi-band TAB connector where multiple bands are mapped on the same antenna connector, the operating band unwanted emission limits apply also in a supported operating band without any carrier transmitted, in the case where there are carrier(s) transmitted in another supported operating band. In this case, no cumulative limit is applied in the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted and

-
In case the inter-band gap between a supported downlink operating band with carrier(s) transmitted and a supported downlink operating band without any carrier transmitted is less than 20MHz, f_offsetmax shall be the offset to the frequency ΔfOBUE MHz outside the outermost edges of the two supported downlink operating bands and the operating band unwanted emission limit of the band where there are carriers transmitted, as defined in the tables of the present subclause, shall apply across both downlink bands. 

-
In other cases, the operating band unwanted emission limit of the band where there are carriers transmitted, as defined in the tables of the present subclause for the largest frequency offset ((fmax), shall apply from ΔfOBUE MHz below the lowest frequency, up to ΔfOBUE MHz above the highest frequency of the supported downlink operating band without any carrier transmitted.

For a multicarrier TAB connector or a TAB connector configured for intra-band contiguous or non-contiguous carrier aggregation the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the upper edge of the carrier transmitted at the highest carrier frequency within a specified frequency band. 

In addition inside any sub-block gap for a TAB connector operating in non-contiguous spectrum, emissions shall not exceed the cumulative sum of the basic limits specified for the adjacent sub blocks on each side of the sub block gap. The basic limit for each sub block is specified in the tables subcluase 6.6.4.2.1 to 6.6.4.2.4 below, where in this case:

-
(f is the separation between the sub block edge frequency and the nominal -3 dB point of the measuring filter closest to the sub block edge.

-
f_offset is the separation between the sub block edge frequency and the centre of the measuring filter.

-
f_offsetmax is equal to the sub block gap bandwidth minus half of the bandwidth of the measuring filter.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.]
For Wide Area BS, the requirements of either subclause 6.6.4.2.1 (Category A limits) or subclause 6.6.4.2.2 (Category B limits) shall apply. 
For Medium Range BS, the requirements in subclause 6.6.4.2.3 shall apply (Category A and B).

For Local Area BS, the requirements of subclause 6.6.4.2.4 shall apply (Category A and B).

The application of either Category A or Category B limits shall be the same as for Transmitter spurious emissions in subclause 6.6.5.

6.6.4.2

Basic limits

6.6.4.2.1
Basic limits for Wide Area BS (Category A)
For BS operating in Bands [x, y …] emissions shall not exceed the maximum levels specified in table 6.6.4.2.1‑1.
Table 6.6.4.2.1-1: Wide Area BS operating band unwanted emission limits 
(NR bands below 1 GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Emission limits (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-13 dBm (Note 3)
	100 kHz 

	[NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -13 dBm/100 kHz.]

[NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.]

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


For BS operating in Bands [x, y …], emissions shall not exceed the maximum levels specified in table 6.6.4.2.1-2:
Table 6.6.4.2.1-2: Wide Area BS operating band unwanted emission limits 
(NR bands above 1 GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Emission limits (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-13 dBm (Note 3)
	1MHz 

	[NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑13 dBm/1 MHz.]

[NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.] 

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


6.6.4.2.2
Basic limits for Wide Area BS (Category B)

For BS operating in Bands [x, y …] emissions shall not exceed the maximum levels specified in tables 6.6.4.2.2-1:

Table 6.6.4.2.2-1: Wide Area BS operating band unwanted emission limits 
(NR bands below 1 GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Emission limits (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-16 dBm (Note 3)
	100 kHz 

	[NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑16 dBm/100 kHz.]

[NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.] 

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


For BS operating in Bands [x,y …], emissions shall not exceed the maximum levels specified in tables 6.6.4.2.2-2:

Table 6.6.4.2.2-2: Wide Area BS operating band unwanted emission limits 
(NR bands above 1 GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Emission limit (Note 1, 2)
	Measurement bandwidth

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 

min(10 MHz, (fmax)
	5.05 MHz ( f_offset < 

min(10.05 MHz, f_offsetmax)
	-14 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm (Note 3)
	1MHz 

	[NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑15 dBm/1 MHz.]

[NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.] 

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


6.6.4.2.3
Basic limits for Medium Range BS (Category A and B)

For Medium Range BS, emissions shall not exceed the maximum levels specified in table 6.6.4.2.3-1 and table 6.6.4.2.3-2.

Table 6.6.4.2.3-1: Medium Range BS operating band unwanted emission limits, 31< Pmax,c ( 38 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Emission limit  (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	Pmax,c-60dB
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	Min(Pmax,c-60dB, -25dBm) (Note 3)
	100 kHz

	[NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Pmax,c-60dB, -25dBm)/100kHz.]

[NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.]

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


Table 6.6.4.2.3-2: Medium Range BS operating band unwanted emission limits, Pmax,c ( 31 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Emission limit (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-29 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax
	-29 dBm (Note 3)
	100 kHz

	[NOTE 1:
For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -29dBm/100kHz.]

[NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.]

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


6.6.4.2.4
Basic limits for Local Area BS (Category A and B)
For Local Area BS, emissions shall not exceed the maximum levels specified in table 6.6.4.2.4-1.

Table 6.6.4.2.4-1: Local Area BS operating band unwanted emission limits 
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Emission limit (Note 1, 2)
	Measurement bandwidth 

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < min(10 MHz, Δfmax)
	5.05 MHz ( f_offset < min(10.05 MHz, f_offsetmax)
	-37 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-37 dBm (Note 10)
	100 kHz 

	[NOTE 1:   For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub blocks on each side of the sub block gap. Exception is f ≥ 10MHz from both adjacent sub blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -37dBm/100kHz.]

[NOTE 2:
For BS supporting multi-band operation with Inter RF Bandwidth gap < 20MHz the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap]

NOTE 3:
The requirement is not applicable when (fmax < 10 MHz.


6.6.4.2.5
Basic limits for additional requirements

6.6.4.2.5.1
Limits in FCC Title 47

In addition to the requirements in subclauses 6.6.4.2.1, 6.6.4.2.2, 6.6.4.2.3 and 6.6.4.2.4, the BS may have to comply with the applicable emission limits established by FCC Title 47 [8], when deployed in regions where those limits are applied, and under the conditions declared by the manufacturer. 

6.6.4.3

Minimum requirements for BS type 1-C
The unwanted emissions shall be below the emission limits defined in subclause 6.6.4.2.

6.6.4.4

Minimum requirements for BS type 1-H
 The operating band unwanted emissions requirements for BS type 1-H are that for each TAB connector TX min cell group and each applicable basic limit in subclause 6.6.4.2, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed a BS limit specified as the basic limit + X, where X = 10log10(NTXU,countedpercell).

NOTE:
Conformance to the BS type 1-H spurious emission requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:


1)   The sum of the emissions power measured on each TAB connector in the TAB connector TX min cell group shall be less than or equal to the limit as defined in this subclause for the respective frequency span. 


Or


2)   The unwanted emissions power at each TAB connector shall be less than or equal to the BS type 1-H limit as defined in this subclause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX min cell group.

<< End of change >>
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