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9
Unwanted emissions

Unwanted emissions consist of out-of-band emissions and spurious emissions [2]. Out of band emissions are unwanted emissions immediately outside the pass band bandwidth resulting from the modulation process and non-linearity in the transmitter, but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. 

The out-of-band emissions requirement for repeater is specified both in terms operating band unwanted emissions and protection of the BS receiver in the uplink operating band. The Operating band unwanted emissions define all unwanted emissions in the repeater operating band plus the frequency ranges 10 MHz above and 10 MHz below that band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.

9.1
Operating band unwanted emissions

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the repeater operating band up to 10 MHz above the highest frequency of the repeater operating band. 

The requirements shall apply whatever the type of repeater considered (single carrier or multi-carrier) and for all configurations foreseen by the manufacturer's specification. 

Emissions shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the nominal pass band edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
-
BWMeas is the measurement bandwidth.

-
BWPass band is the bandwidth of the repeater’s pass band.
-
f_offset is the separation between the nominal pass band edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the repeater operating band.

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


The requirements of either subclause 9.1.1 (Category A limits) or subclause 9.1.2 (Category B limits) shall apply. The application of either Category A or Category B limits shall be the same as for spurious emissions (Mandatory Requirements) in subclause 9.2.1.

For Category B Operating band unwanted emissions, there are two options for the limits that may be applied regionally. Either the limits in subclause 9.1.2.1.1 or subclause 9.1.2.1.1 shall be applied.
The Additional operating band unwanted emission limits defined in subclause 9.1.3 below may be mandatory in certain regions. In other regions it may not apply.

Unless otherwise stated, all requirements are measured as mean power (RMS).

9.1.1
Operating band unwanted emissions (Category A)

9.1.1.1
Minimum Requirements
This requirement applies to the uplink and downlink of the repeater, at maximum gain, and with the following input signals:

· without E‑UTRA input signal

· with E‑UTRA input signals in the pass band of the repeater, at levels that produce the maximum rated power output per channel
· with 10 dB increased E‑UTRA input signals in all channels in the pass band, compared to the input level producing the maximum rated output power.
For E-UTRA FDD repeater operating in Bands 5, 6, 8, 12, 13, 14 and 17  emissions shall not exceed the maximum levels specified in Tables 9.1.1.1-1 and 9.1.1.1-2.
Table 9.1.1.1-1: General operating band unwanted emission limits for repeater pass band bandwidth lower than 5 MHz (E‑UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWPass band
	BWMeas/2 ( f_offset < BWPass band + BWMeas/2
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	100 kHz 

	BWPass band( (f < 2*BWPass band
	BWPass band + BWMeas/2 ( f_offset < 
2* BWPass band + BWMeas/2
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	100 kHz 

	2*BWPass band ( (f ( (fmax
	2* BWPass band + BWMeas/2 ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz

	Note: 
Frequencies and bandwidth are given in MHz.



Table 9.1.1.1-2: General operating band unwanted emission limits for repeater pass band bandwidth 5 MHz and above (E-UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

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

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

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

	Note: 
Frequencies and bandwidth are given in MHz.



For E-UTRA FDD repeaters operating in Bands 1, 2, 3, 4, 7, 9, 10, and 11 emissions shall not exceed the maximum levels specified in Tables 9.1.1.1-3 and 9.1.1.1-4:

Table 9.1.1.1-3: General operating band unwanted emission limits for repeater pass band bandwidth lower than 5 MHz (E‑UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWPass band
	BWMeas/2 ( f_offset < BWPass band + BWMeas/2
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	100 kHz 

	BWPass band( (f < 2*BWPass band
	BWPass band + BWMeas/2 ( f_offset < 
2* BWPass band + BWMeas/2
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	100 kHz 

	2*BWPass band ( (f ( (fmax
	2* BWPass band + BWMeas/2 ( f_offset < f_offsetmax 
	-13 dBm
	1MHz

	Note: 
Frequencies and bandwidth are given in MHz.



Table 9.1.1.1-4: General operating band unwanted emission limits for repeater pass band bandwidth 5 MHz and above (E-UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

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

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

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

	Note: 
Frequencies and bandwidth are given in MHz.



9.1.2
Operating band unwanted emissions (Category B)

9.1.2.1
Minimum Requirement

This requirement applies to the uplink and downlink of the repeater, at maximum gain, and with the following input signals:

· without E‑UTRA input signal

· with E‑UTRA input signals in the pass band of the repeater, at levels that produce the maximum rated power output per channel
· with 10 dB increased E‑UTRA input signals in all channels in the pass band, compared to the input level producing the maximum rated output power.
9.1.2.1.1
Category B requirements (Option 1)
For E-UTRA FDD repeater operating in Bands 5, 6, 8, 12, 13, 14 and 17 emissions shall not exceed the maximum levels specified in Tables 9.1.2.1.1-1 and 9.1.2.1.1-2:
Table 9.1.2.1.1-1: General operating band unwanted emission limits for repeater pass band bandwidth lower than 5 MHz (E‑UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWPass band
	BWMeas/2 ( f_offset < BWPass band + BWMeas/2
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	100 kHz 

	BWPass band( (f < 2*BWPass band
	BWPass band + BWMeas/2 ( f_offset < 
2* BWPass band + BWMeas/2
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	100 kHz 

	2*BWPass band ( (f ( (fmax
	2* BWPass band + BWMeas/2 ( f_offset < f_offsetmax 
	-16 dBm
	100 kHz

	NOTE 1: 
Frequencies and bandwidth are given in MHz.
NOTE 2: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 1.4 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 9.1.2.1.1-3 superseeds Table 9.1.2.1.1-1 and Table 9.1.2.1.1-2 for applicable frequency offsets.

NOTE 3: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 3 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 9.1.2.1.1-4 superseeds Table 9.1.2.1.1-1 and Table 9.1.2.1.1-2 for applicable frequency offsets.



Table 9.1.2.1.1-2: General operating band unwanted emission limits for repeater pass band bandwidth 5 MHz and above (E-UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

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

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

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

	NOTE 1: 
Frequencies and bandwidth are given in MHz.
NOTE 2: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 1.4 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 9.1.2.1.1-3 superseeds Table 9.1.2.1.1-1 and Table 9.1.2.1.1-2 for applicable frequency offsets.

NOTE 3: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 3 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 9.1.2.1.1-4 superseeds Table 9.1.2.1.1-1 and Table 9.1.2.1.1-2 for applicable frequency offsets.



Table 9.1.2.1.1-3: Conditional operating band unwanted emission limits 
for repeater input signal bandwidth of 1.4 MHz

	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 1.05 MHz
	0.05 MHz ( f_offset < 1.1 MHz
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	100 kHz 

	Note: 
Frequencies and bandwidth are given in MHz


Table 9.1.2.1.1-4: Conditional operating band unwanted emission limits 
for repeater input signal bandwidth of 3 MHz

	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 1.05 MHz
	0.05 MHz ( f_offset < 1.1 MHz
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	100 kHz 

	Note: 
Frequencies and bandwidth are given in MHz


For E-UTRA FDD repeater operating in Bands 1, 2, 3, 4, 7, 9, 10 and  11 emissions shall not exceed the maximum levels specified in Tables 9.1.2.1.1-5 and 9.1.2.1.1-6:
Table 9.1.2.1.1-5: General operating band unwanted emission limits for repeater pass band bandwidth lower than 5 MHz (E‑UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measure-ment bandwidth 

	0 MHz ( (f < BWPass band
	BWMeas/2 ( f_offset < BWPass band + BWMeas/2
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	100 kHz 

	BWPass band( (f < 2*BWPass band
	BWPass band + BWMeas/2 ( f_offset < 
2* BWPass band + BWMeas/2
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	100 kHz 

	2*BWPass band ( (f ( (fmax
	2* BWPass band + BWMeas/2 ( f_offset < f_offsetmax 
	-15 dBm
	1MHz

	NOTE 1: 
Frequencies and bandwidth are given in MHz.
NOTE 2: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 1.4 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 9.1.2.1.1-7 superseeds Table 9.1.2.1.1-5 and Table 9.1.2.1.1-6 for applicable frequency offsets.

NOTE 3: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 3 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 9.1.2.1.1-8 superseeds Table 9.1.2.1.1-5 and Table 9.1.2.1.1-6 for applicable frequency offsets.



Table 9.1.2.1.1-6: General operating band unwanted emission limits for repeater pass band bandwidth 5 MHz and above (E-UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth (Note 1)

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

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-14 dBm
	100 kHz 

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

	NOTE 1: 
Frequencies and bandwidth are given in MHz.
NOTE 2: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 1.4 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 9.1.2.1.1-7 superseeds Table 9.1.2.1.1-5 and Table 9.1.2.1.1-6 for applicable frequency offsets.

NOTE 3: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 3 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 9.1.2.1.1-8 superseeds Table 9.1.2.1.1-5 and Table 9.1.2.1.1-6 for applicable frequency offsets.



Table 9.1.2.1.1-7: Conditional operating band unwanted emission limits 
for repeater input signal bandwidth of 1.4 MHz

	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 1.05 MHz
	0.05 MHz ( f_offset < 1.1 MHz
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	100 kHz 

	Note: 
Frequencies and bandwidth are given in MHz


Table 9.1.2.1.1-8: Conditional operating band unwanted emission limits 
for repeater input signal bandwidth of 3 MHz

	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 1.05 MHz
	0.05 MHz ( f_offset < 1.1 MHz
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	100 kHz 

	Note: 
Frequencies and bandwidth are given in MHz


9.1.2.2.2
Category B requirements (Option 2)
The limits in this subclause are intended for Europe and may be applied regionally for E-UTRA FDD Repeater operating in band 3 and 8.

For E-UTRA FDD repeater operating in Bands 3 and 8 emissions shall not exceed the maximum levels specified in Tables 9.1.2.2.2-1 and 9.1.2.2.2-2: 
Table 9.1.2.2.2-1: General operating band unwanted emission limits for repeater pass band 
lower than 5 MHz
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measure-ment bandwidth 

	0 MHz ( (f < 0.2 MHz
	0.015 MHz  ( f_offset < 0.215 MHz
	-14 dBm
	30 kHz

	0.2 MHz ( (f < 1 MHz
	0.215 MHz ( f_offset < 1.015 MHz
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	30 kHz 

	(Note 3)
	1.015 MHz ( f_offset < 1.5 MHz
	-26 dBm
	30 kHz

	1 MHz ( (f < 2*BWPass band
	1.5 MHz ( f_offset < 
2* BWPass band + 0.5 MHz
	-13 dBm
	1 MHz 

	2*BWPass band ( (f ( (fmax
	2* BWPass band + 0.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1 MHz

	NOTE 1: 
Frequencies and bandwidth are given in MHz.

NOTE 2: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 1.4 MHz or 3 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 9.1.2.2.2-3 superseeds Table 9.1.2.2.2-1 for applicable frequency offsets.


NOTE 3:
This frequency range ensures that the range of values of f_offset is continuous
Table 9.1.2.2.2-2: General operating band unwanted emission limits for repeater pass band 
5 MHz and above
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measure-ment bandwidth 

	0 MHz ( (f < 0.2 MHz
	0.015 MHz  ( f_offset < 0.215 MHz
	-14 dBm
	30 kHz

	0.2 MHz ( (f < 1 MHz
	0.215 MHz ( f_offset < 1.015 MHz
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	30 kHz 

	(Note 3)
	1.015 MHz ( f_offset < 1.5 MHz
	-26 dBm
	30 kHz

	1 MHz ( (f < 10 MHz
	1.5 MHz ( f_offset < 
10.5 MHz
	-13 dBm
	1 MHz 

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

	NOTE 1: 
Frequencies and bandwidth are given in MHz.

NOTE 2: 
If the repeater input signal consists of E-UTRA signals with a channel bandwidth of 1.4 MHz or 3 MHz placed so that the channel edge is less than 200 kHz from the pass band edge, the requirements in Table 9.1.2.2.2-3 superseeds Table 9.1.2.2.2-2 for applicable frequency offsets.


NOTE 3:
This frequency range ensures that the range of values of f_offset is continuous
Table 9.1.2.2.2-3: Conditional operating band unwanted emission limits
	Frequency offset of measurement filter ‑3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth

	0 MHz ( (f < 0.05 MHz
	0.015 MHz ( f_offset < 0.065 MHz 
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	30 kHz 

	0.05 MHz ( (f < 0.15 MHz
	0.065 MHz ( f_offset < 0.165 MHz 
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	30 kHz 

	0.15 MHz ( (f < 0.2 MHz
	0.165 MHz  ( f_offset < 0.215 MHz
	-14 dBm
	30 kHz 

	NOTE: 
Frequencies and bandwidth are given in MHz.
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